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CAPTAIN  EHICSSON'S    NEW   AIR-ENGINE. 
(Patent  dated  May  8, 1855.) 

Captain  Ericsson  has  recently  patented  a  new  air-engine,  in  which  the  application  of 
caloric  is  identical  with  that  in  the  original  engine  patented  by  him  in  18S3 ;  but  in  the 
new  engine  the  heated  air,  after  having  performed  its  office  in  the  working  cylinder,  is 
made  to  circulate  through  a  vessel  containing  a  series  of  tubes,  precisely  as  in  the  former 
engine,  and  the  current  of  heated  air  in  passing  through  this  Tessei  (called  the  regenerator) 
is  met  by  a  current  of  cold  air,  circulating  in  an  opposite  direction  through  the  series  of 
tubes  on  its  way  to  the  working  cylinder,  by  which  a  transfer  of  caloric  is  effected  between 
the  two  currents  of  air  passing  off  from  and  entering  the  working  cylinder;  and  the  current 
of  cold  air  on  its  way  to  the  working  cylinder,  after  having  been  thus  partially  heated  by 
the  described  process  of  transferring  the  caloric,  is  afterwards  made  to  pass  through  a 
series  of  tubes  or  other  vessels  exposed  to  the  fire  of  a  furnace,  also  in  the  same  manner  as 
in  the  former  engine. 

But  although  the  means  for  heating  and  for  transferring  the  caloric  from  the  escaping  to 
the  entering  air  is  similar  to  that  patented  by  Captain  Ericsson,  in  1833,  the  mechanism 
or  engine  which  forms  the  subject  of  the  present  patent,  and  is  intended  to  render  the 
heating  of  the  air  subservient  in  producing  motive  power,  differs  altogether  from  anything 
heretofore  known. 

Before  describing  the  invention,  however,  it  may  be  proper  first  to  notice,  in  order  that 
its  nature  may  be  correctly  understood,  that  in  all  air-engines  working  on  what  is  called 
the  differential  principle,  (such  as  the  air-engine  patented  by  Captain  Ericsson  in  1850,) 
the  motive  energy  depends  solely  on  the  difference  of  areas  of  the  working  and  supply 
pistons.  **  Experience  has "  says  the  patentee,  "  in  the  meantime  demonstrated,  that  in 
order  to  obtain  a  sufficient  supply  of  air,  without' resorting  to  a  dangerously  high 
temperature,  the  supply-pump  must  be  of  such  large  capacity  that  the  differential  active 
area  becomes  too  small.  Unless,  therefore,  future  experience  should  suggest  some  improve^ 
ment,  the  power  of  such  engines  will  always  be  found  insufficient  for  practical  purposes." 

The  principal  feature  of  the  present  invention  consists  in  charging  the  regenerator  and 
heater,  or  either,  with  fresh  compressed  atmospheric  air  at  each  stroke  of  the  engine, 
without  the  employment  of  a  supply  pump,  by  the  peculiar  combined  movements  of  two 
pistons  within  the  working  cylinder,  the  introduction  of  fresh  air  and  its  transfer  to  the 
regenerator  or  heater  in  a  compressed  state  being  effected  under  an  equilibrium  of  pres- 
sure, so  that  the  supply  piston  becomes  entirely  relieved  from  resistance  during  the  pro- 
cess of  charging  the  regenerator  or  heater,  whilst  at  the  same  time  one  of  these  pistons 
performs  the  office  of  working  piston,  exerting  full  force  on  the  engine  without  suffering 
retardation  by  any  unbalanced  pressure  against  the  supply  piston. 

Fig.  1  is  a  plan  of  the  improved  engine  with  the  two  cylinders,  the  pistons,  and  the  air* 
heating  apparatus  in  section ;  and  fig.  2  is  a  side  elevation,  with  one  of  the  cylinders,  the 
piston,  and  the  air-heating  apparatus  in  section,  to  exhibit  the  internal  arrangement  The 
engines  are  single  acting,  and  two  are  connected  by  a  crank  shaft,  the  two  cranks  being 
placed  at  an  angle  of  180  ,  so  that,  while  the  piston  of  one  engine  is  being  impelled  by  the 
tension  of  heated  air,  the  piston  of  the  other  is  making  its  return  stroke,  and  vice  ver$d ; 
and  as  the  two  engines  are  identical  in  construction,  the  description  of  one  of  them  will 
answer  for  the  two.  The  manner  of  connecting  the  two,  and  the  effects  resulting  there- 
from, will  be  subsequently  described.  The  following  description  is  by  Captain  Ericsson's 
agent. 

"  The  cylinder,  a,  is  open  at  one  end,  and  has  a  head,  h,  at  the  other,  with  a  central  aper- 
ture, c,  leading  to  a  valve-chest,  d,  with  an  induction  port,  e,  and  an  exhaust-port,  /,  fitted 
with  valves,  g.  The  stem  of  the  valve,  g,  passes  through  the  hollow  stem  of  the  valve,  /*,  and 
these  valves  are  to  be  operated  by  any  known  and  suitable  valve-gear  giving  the  periods  of 
movements,  such  as  will  be  presently  described.  The  exhaust-port  leads  by  a  pipe,  t,  to  a 
chamber,  j,  surrounding  a  series  of  small  tubes,  Ar,  constituting  what  has  been  termed  the 
regenerator,  so  that  the  air  passing  from  the  cylinder  to  the  escape-pipe,  I,  shall  circulate 
around  and  among  the  series  of  tubes,  to  Impart  its  heat  to  the  cold  8U])ply  air  contained 
within  the  tubes;  and  the  induction-port  communicates  wllh  the  tubes,  m,  of  what  is  termed 
I  he  heater.  The  series  of  tubes,  *,  constituting  the  regenerator,  are  suitably  secured  to  a 
tube-sheet,  m,  at  each  end,  and  open  into  two  chambers,  o  and  pj  the  one,o,  conimunicating 
by  a  pipe,  q,  with  a  port  in  the  side  of  the  cylinder,  governed  by  a  self-acting  valve,  r, 
ojiening  outward,  and  the  other,  p,  communicating  with  the  heater  tubes,  wi,  which  are^  to 
be  suitably  coiled  or  otherwise  arranged  to  present  a  large  extent  of  surface  to  the  action 
of  the  heat  evolved  from  the  fire  of  a  furnace,  s,  the  neries  of  tubes,  m,  being  placed  above 
I  he  fire,  so  that  the  products  of  combustion  in  passing  to  the  fine,  t,  shall  circulate  around 
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and  among  them.  The  bottom  plate  of  the  flue,  /,  it  a  tube  sheet,  to  which  are  eecnred  a 
series  of  nue  tubes,  «,  down  which  the  products  of  combustion  pass  to  a  flue,  w,  below, 
leading  to  the  chimney. 

"  The  flue  tubes,  «,  are  enclosed  in  a  chamber,  having  an  aperture,  9,  near  the  bottom 
to  receive  a  current  of  air  from  the  atmosphere,  and  another  aperture,  x,  near  the  top, 
through  which  the  current  of  air  passes  after  circulating  round  and  among  the  flue  tubes, 
by  which  it  is  heated,  so  that  the  products  of  combustion  escape  into  the  atmosphere 
at  a  very  low  temperature ;  for  it  will  be  observed  that  the  two  currents  travel  in  opposite 
directions,  the  atmospheric  current  passing  from  the  coldest  towards  the  hottest  ends  of  the 
flue  tubes,  gradually  absorbing  the  heat  from  the  products  of  combustion  which  are  passing 
through  the  tubes  in  the  opposite  direction. 

"  From  the  passage, «,  the  partially-heated  air  passes  down  a  vertical  flue  or  tube,  y, 
having  two  apertures,  z  and  of,  both  governed  by  dampers  or  Registers,  one  leading  below 
the  grate  in  the  furnace  to  supply  the  fire  when  more  heat  is  required,  and  the  other  above 
the  fire,  to  admit  the  air  directly  to  the  heater  tubes,  «,  when  it  becomes  necessary  to 
moderate  the  heat  of  the  tubes.  By  this  arrangement  a  great  saving  of  fuel  is  effected,  and 
the  attendant  can  control  and  regulate  the  heat  of  the  heater  tubes  with  perfect  ease.  To 
the  cylinder  are  fitted  two  pistons,  V  and  c*.  The  one,  b',  is  nearest  the  open  end  of  the 
cylinder,  and  called  the  working  piston,  and  is  provided  with  a  self-acting  valve,  d\  opening 
inwards,  and  the  other,  </,  termed  the  supply  piston,  is  placed  between  the  working  piston 
and  the  head  of  the  cylinder. 

"The  rod,  /,  of  the  supply  piston  passes  through  a  stuffing-box,  «,  in  the  working 
piston.  This  piston  rod  embraces  the  end  of  an  arm,  g',  that  vibrates  on  a  fulcrum-pin,  h\ 
and  the  arm  carries  two  rollers,  t'  and  j\  one  on  each  side  of  the  fulcrum-pin,  h\  which 
rollers,  for  the  purpose  of  governing  the  motions  of  the  supply  piston,  are  alternately  acted 
upon  by  two  cams,  k'  and  l\  on  the  crank- shaft,  mf,  the  cam,  k*,  acting  on  the  roller,  t',  and 
the  other,  f,  on  the  roller,  j'.  In  figure  1,  the  arm  and  the  two  cams  are  concealed  on  one 
of  the  engines,  but  represented  on  the  other,  and  in  fig.  2,  the  arm  and  its  rollers  are  repre.  . 
sented  in  the  two  opposite  extreme  positions.  The  cam,  V,  operates  on  the  roller,  t",  to  carry 
the  supply  piston  inwards  towards  the  head  of  the  cylinder,  and  the  other  cam,  I',  controls 
or  governs  its  motion  in  the  opposite  direction  when  impelled  during  a  part  of  its  move, 
ment  by  the  heated  air.  The  working  piston  is  provided  with  two  wrist  pins,  m"  m",  one 
on  each  side  of  the  stuffing-box,  e*,  which  are  taken  hold  of  by  two  connecting-rods,  n'  n*, 
connected  with  a  vibrating  arm,  0'  on  a  rock-shaft,  j/,  which  is  provided  with  another  arm, 
rf,  at  the  angle  indicated  on  the  drawing,  and*  the  arm,  q',  is  in  turn  connected  by  a  rod,  r^, 
with  the  crank,  /,  on  the  crank.shaft,  m',  before  named.  The  required  motions  are  to  be 
imparted  to  the  induction  and  eduction  valves  by  suitable  valve  gear  taken  from  the  crank 
shaft,  as  before  stated ;  and  as  the  two  single-acting  engines  are  connected  with  one  and 
the  same  crank  shaft  with  the  cranks  on  opposite  sides,  as  the  pistons  of  one  are  impelled 
by  the  heated  air,  any  power  required  to  cause  the  pistons  of  the  other  engine  to  return 
will  be  derived  from  this  source,  if  the  momentum  of  the  moving  parts  be  not  sufficient 
for  this  purpose." 

**  Having  described  the  construction  of  one  of  the  engines  with  its  regenerator  and  heater, 
and  stated  that  the  two  single-acting  engines  are  alike  in  every  respect,  as  indicated  by 
corresponding  letters  of  reference,  and  having  also  described  in  what  manner  the  two  are 
connected,  I  will  now  "  proceeds  tiie  writer,  "  describe  the  mode  of  operation,  assuming 
that  the  furnaces  of  the  heaters  have  been  properly  fired  up. 

"  By  means  of  a  hand  air-pump  applied  to  the  chamber,  fi,  at  one  end  of  the  regenerator, 
or  any  other  part  of  the  regenerator  or  heater  tubes,  a  supply  of  atmospheric  air  is  intro- 
duced at  about  the  pressure  of  the  atmosphere,  aud  then  the  engine  is  in  a  condition  to 
begin  iu  operations.  The  cranks  should  be  turned  over  or  beyond  the  dead  point,  as  usual 
in  steam-engines. 

*'  Starting  with  the  pistons  of  one  engine  in  the  position  represented  in  fig.  2,  at  the 
extremity  of  their  outward  stroke,  as  the  crank,  ^,  moving  in  the  direction  indicated  by  the 
arrow,  is  making  that  part  of  its  circuit  near  the  outer  dead  point,  and  therefore  imparting 
but  little  motion  to  the  working  piston,  V,  the  supply  piston,  </,  is  carried  from  the  working 
piston  and  towards  the  head  of  the  cylinder  with  a  rapid  motiou  by  the  action  of  the  catti, 
i^,  on  the  roller.  If,  of  the  arm,  gf,  the  cam  rotating  m  the  direction  of  the  arrow,  and  its 
acting  face  being  formed  as  represented,  that  the  piston  may  be  gradually  started,  rapidly 
accelerated,  and  near  the  end  gradually  arrested,  and  there  retained  in  a  sUte  of  rest  as  tl^e 
extremity  of  the  cam  passes  the  roller.  During  this  inward  motion  of  the  supply  piston, 
the  working  piston  makes  but  a  small  portion  of  its  inward  stroke,  and  therefore  the  valve, 
dff  in  the  worxing  piston  will  be  opened  by  the  pressure  of  the  atmosphere  to  permit  cold 
air  to  enter  and  fill  that  part  of  the  cylinder  between  the  two  pistons.    So  soon  as  the 
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supply  piston  stops,  the  exhaust  port  closes,  and  the  continued  inward  motion  of  the 
working  piston  hegins  to  compress  the  cold  air  thus  supplied,  which  of  course  closes  the 
self-acting  valve,  ^,  through  which  the  supply  was  admitted  by  atmospheric  pressure.  This 
supplied  cold  air  continues  to  be  compressed  by  the  working  piston  until  the  end  of  its 
inward  stroke,  and  as  the  power  for  effecting  this  compression  is  derived  for  the  time  being 
from  the  other  engine,  it  is  important  to  observe  the  condition  of  the  connections.  At  the 
time  the  supply  piston  of  one  engine  is  started  and  the  air  is  entering  by  atmospheric 
pressure,  and  when  the  arm,  o^  on  the  rock  lihaft,  p',  with  which  the  piston  is  connected  by 
the  rod, ;/,  is  at  its  greatest  leverage,  the  corresponding  arm  of  tne  rock  shaft  of  the 
opposite  engine  is  at  its  shortest  leverage,  but  as  it  is  moved  inwards,  and  the  supply  air,  by 
reason  of  being  gradually  compressed,  increases  the  resistance,  the  arm,  </,  gradually 
shortens  in  leverage,  and  the  same  arm  of  the  opposite  engine  gradually,  and  in  nearly  the 
same  ratio,  increases  in  leverage  on  the  principle  of  the  bent  lever,  thus  applying  the  power 
required  to  compress  the  supply  air  to  the  best  advantage.  It  should  be  borne  in  mind, 
however,  that  the  power  thus  applied  to  compre&s  the  supply  air  is  not  actually  expended 
but  merely  borrowed,  for  it  is  so  much  added  to  the  elastic  force  of  the  air,  by  which  when 
heated  the  engine  is  impelled. 

''  Just  before  the  supply  piston  begins  the  inward  stroke  just  described,  the  eduction 
valve,  gt  is  opened,  the  induction  valve,  A,  having  been  previously  closed,  so  that  the  charge 
of  heated  air,  by  which  the  previous  stroke  of  the  engine  was  effected,  is  permitted  to 
escape  freely  into  the  atmosphere,  so  that  the  power  required  to  move  the  supply  piston 
inward  is  very  slight,  the  air  escaping  freely  to  the  atmosphere  on  one  side,  and  entering 
by  atmospheric  pressure  on  the  otner  through  the  valve,  d^\  but  as  the  heated  air  exhausts 
or  escapes  from  the  cylinder,  it  passes  around  and  among  the  series  of  small  tubes,  k,  of  the 
regenerator,  thus  imparting  its  heat  through  the  metal  of  the  tubes  to  the  cold  air  contained 
'  inside  of  the  tubes,  which  air  is  thus  partially  heated  preparatory  to  being  finally  heated  in 
passing  through  the  heater  tubes.  In  this  way  much  of  the  heat  which  would  be  otherwise 
wasted  is  saved. 

"  The  supply  of  cold  air  having  been  introduced  and  compressed,  the  engine  is  prepared 
to  be  impelled  by  the  expansive  force  of  the  heated  air.  The  eduction  valve,  ^,  having 
remained  closed  during  the  greater  part  of  the  inward  motion  of  the  working  piston,  the 
induction  valve,  V,  is  now  opened,  which  admits  the  heated  air  from  the  heater  to  the 
cylinder,  by  which  the  supply  piston  is  forced  outwards  towards  the  working  piston.  The 
form  of  the  face  of  the  cam,  tj  as  represented  is  such  as  to  cause  the  piston  to  be  carried 
back  with  a  rapid  accelerated  motion  until  it  comes  nearly  in  contact  with  the  working 
piston,  and  at  first  in  this  outward  motion  of  the  supply  piston  the  already  compressed 
supply  air  between  the  two  pistons  is  still  further  compressed,  not  by  the  power  of  the 
engine,  but  by  the  elastic  force  of  the  heated  air;  the  supply  piston  being,  as  it  were,  sus- 
pended between  the  heated  air  from  the  heater  on  one  side  ana  the  cold  air  on  the  other, 
with  the  self-acting  valve,  r  (in  the  side  of  the  cylinder),  interposed  between  the  two;  for  it 
must  be  remembered  that  as  the  heater  and  regenerator  are  in  communication,  the  air, 
which  is  a  perfectly  elastic  fluid,  will  be  under  equal  pressure  in  both,  notwithstanding  a  por- 
tion is  more  highly  heated  than  the  other;  and  as  the  supply  air  in  the  cylinder  is  simply 
separated  from  the  air  in  the  regenerator  by  the  interposed  valve,  r,  in  the  side  of  the 
cylinder,  the  supply  piston  will  be  moved  outwards  by  the  heated  air  until  the  supply  air  is 
compressed  to  an  equil  tension,  and  then  the  further  motion  of  the  supply  piston,  effected 
by  the  cam,  f ,  as  it  approaches  the  working  piston  will  transfer  the  supply  air  from  the 
cylinder  to  the  regenerator  through  the  valve,  r.  The  only  power  expended  by  the  engine 
in  this  transfer  will  be  the  small  amount  required  to  move  the  supply  piston  between  two 
equal  pressures  to  give  the  slight  preponderance  to  the  one  necessary  to  open  the  valve,  r, 
through  which  the  transfer  is  made.  The  moment  the  supply  piston  passes  this  valve  and 
overtakes  the  working  piston,  the  preponderance  of  pressure  ceases,  and  the  valve  closes  by 
gravity.  If  desired,  however,  a  positive  motion  properly  regulated  may  be  imparted  to  tliis 
valve  by  a  suitable  valve  gear.  The  operations  just  described  for  the  final  compression  and 
transfer  of  the  supply  air  take  place  during  the  time  that  the  working  piston  is  at  rest,  or 
nearly  so.  It  is  whilst  the  crank  is  passing  the  dead  point  farthest  from  the  arm,  ^,  con- 
nected by  the  rod,  r',  with  the  crank,  and  as  the  crank  and  the  connecting  rod  have  their 
centres  of  motion  at  the  time  of  passing  the  dead  point  on  the  same  side  of  their  points  of 
connection,  it  follows  that  during  the  time  the  crank  moves  a  given  distance  each  side  of 
the  dead  point,  the  piston  will  move  through  a  distance  comparatively  much  shorter  than 
when  the  crank  moves  the  same  distance  each  side  of  the  opposite  dead  point,  for  in  the  one 
case  the  crank  and  the  connecting  rod  simply  represent  the  radii  of  two  excentric  circles, 
whilst  in  the  other  they  represent  the  radii  of  two  opposite  circles.  By  the  time  the  supply 
piston  reaches  its  nearest  proximity  to  the  working  piston,  the  latter  has  made  but  a  very 
small  part  of  its  outward  stroke. 
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*'  At  the  time  the  supply  piston  passes  the  valve,  r,  a  film  of  compressed  air  remains  be- 
tween the  two  pistons,  to  act  as  an  elastic  cushion  ;  at  this  time  the  heated  air  then  in  the 
cylinder  is  out  off  by  the  closingr  of  the  induction  valve,  A,  and  the  working  piston  is 
impelled  outward  by  the  expansive  force  of  the  heated  air,  and  the  supply  piston  by  the  cam 
movement  described. 

"  The  form  of  the  cam,  ^,  which  acts  on  the  roller,  j^  to  govern  the  outward  stroke  of  the 
supply  piston,  must  be  such  as  represented,  that  the  piston  will  move  with  a  rapidly  accele- 
rated motion  until  it  approaches  the  working  piston,  then  gradually  retarded,  and  from  the 
point  1  to  2  its  curvature  must  be  such  that  its  motion  will  be  in  unison  with  the  motion 
imparted  to  the  working  piston,  by  reason  of  its  connection  with  the  crank,  modified  by  tho 
interposition  of  the  arms,  o'  and  9',  operating  on  the  principle  of  the  bent  lever. 

**  It  has  been  shown  that  the  alternating  leverage  of  the  arms.  o\  of  the  two  engines  is 
such  as  to  apply  the  power  for  compressing  the  supply  air  to  the  best  Advantage,  and  it 
remains  to  show  the  connection  between  the  two  in  furtherance  of  this  economy.  It  will 
be  seen  that  the  arm,  </,  connected  with  the  working  piston  during  the  outward  stroke,  gra- 
dually increases  in  leverage  as  the  heated  air  by  dilatation  gradually  decreases  in  tension. 
Now,  the  leverage  of  this  arm  gradiially  increases  during  the  outward  stroke  of  the  working 
piston  of  one  engine  as  it  gradually  decreases  in  the  other  engine,  where  the  working  piston 
is  compressing  the  supply  air,  and  vice  vend, 

"  It  has  been  stated  that  the  power  exerted  on  the  working  piston  to  compress  the  supply 
air  was  not  an  actual  consumption,  bui  a  mere  transfer  of  power.  This  will  be  apparent 
from  the  description  of  the  entire  operation,  because  the  air  thus  compressed  is  transferred 
to  the  regenerator,  and  from  the  regenerator  to  the  beater,  and  thence  to  the  cylinder, 
where  it  exerts  on  the  piston  the  elastic  force  first  impressed  upon  it  by  the  piston,  together 
with  the  tensive  force  which  it  has  acquired  by  being  heated,  so  that  the  compression  which 
it  received  at  first  from  the  piston  when  working  in  one  direction  it  returns  to  the  piston 
when  working  in  the  opposite  direction  under  the  advantages  due  to  the  arrangement  of  the 
two  engines,  as  above  specified. 

"  By  the  alternate  strokes  of  each  engine  the  required  supply  of  cold  air  is  introduced, 
compressed,  and  transferred  from  the  cylinder  to  the  regenerator,  carried  through  the  rege- 
nerator, thence  through  the  heater,  and  from  the  heater  back  to  the  cylinder  ;  and  in  this 
circuit  it  is  gradually  heated,  first  by  the  heat  which  it  takes  up  from  the  escaping  heated 
air,  and  then  by  the  lieat  of  the  furnace ;  and  as  atmospheric  air  is  a  bad  conductor  of 
caloric,  the  heat  will  not  be  carried  back  by  conduction  from  the  heater  to  the  regenerator, 
but  after  the  heated  air  has  exerted  its  elastic  force  in  the  cylinder,  in  escaping  it  transfers 
its  surplus  beat  to  the  supply  air  on  its  passage  through  the  regenerator.  The  object  of 
the  regenerator  being,  however,  merely  that  of  economizing  fuel,  it  is  evident  that  the 
supply  air  may  be  passed  directly  from  the  cold  end  of  the  working  cylinder  by  the  action 
of  the  supply  piston  to  a  heater  communicating  directly  with  the  other  end  of  the  working 
cylinder." 
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In  the  whole  history  of  science  there  is 
probably  no  example  of  greater  industry 
and  zeal  in  the  pursuit  of  knowledge  for  its 
own  sake,  than  is  afforded  by  Michael  Fara- 
day. Untiring  perseverance —pure  and  dis- 
interested  love  of  science — careful  and  cau- 
tious experimental  investigation ;  these  are 
pre-eminently  the  characteristics  of  the 
author  of  the  volume  before  us.  A  more 
noble  example  of  the  philosopher ,  or  real 
lover  rf  iruthj  has  never  existed.  In  admi- 
ration of  these  high  and  splendid  qualities, 
as  well  as  the  many  other  features  which 
adorn  and  dignify  the  personal  and  scien- 

•  "Experimental  Resparchet  in  Electricity." 
By  Michael  Faraday,  O.C.L.,  &c.  Reprinted  from 
the  "Philosophical  Transactions"  of  1S46-1852. 
With  other  Electrical  Papers  from  the  *•  Proceed- 
ings of  the  Royal  Institution  and  Philosophical 
Magasine."    Vol.  III.    London:  1855* 


tiflo  character  of  Faraday,  we  yield  to  no 
one,  and  feel  a  sincere  pleasure  in  having 
this  opportunity  of  recording  our  respect 
and  esteem. 

But  in  the  spirit  of  the  old  motto,  **  Ami- 
cus Socrates,  Amicus  Plato,  sed  magis 
Amica  Veritas,"  we  must  also  take  the 
liberty  of  expressing  our  entire  disagree, 
ment  with  several  of  the  theoretical  views 
put  forth  in  this  volume,  and  advocated  with 
an  earnestness  and  constancy  worthy  of  a 
better  fate.  As  to  the  "  experiments**  recorded 
in  these  **  Researches,"  they  are  beyond  any 
praise  of  ours,  having  already  received  the 
sanction  and  applause  of  the  principal  scien- 
tific men  throughout  Europe.  Never  since 
the  dawn  of  modern  science,  perhaps,  has 
such  a  mass  of  valuable  experiments  been 
accumulated  by  any  one  man.  The  three 
Yolumes  of  these  *' Researohes "  form  an 
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Enepelopmdia  of  Sleetrieity,  gathered  by 
the  labours  of  a  veiy  few  individualg,  the 
chief  eoatrlbutor  by  far  being  Faraday  him- 
self. 

We  propose,  in  a  series  of  "  notices"  of 
this  work,  to  bring  before  our  readers  some 
of  the  principal  jfaeU  thus  discovered,  and 
afterwards  to  enter  more  fully  into  the  theom 
retieal  views  of  the  author. 

The  present  volume  contains  from  the 
19th  to  the  29th  "series**  of  the  *'Re. 
searches,"  (occupying  about  two-thirds  of 
the  volume,  the  rest  being  chiefly  devoted 
to  theoretical  speculations)  and  comprising 
the  account  of  Faraday's  labours  from  the 
year  1845  up  to  the  present  time.  The 
former  series  were  published  in  the  PAi/o- 
tophieal  TranMetiant  from  1831  to  1848, 
(reprinted  in  two  volumes.  Vol.  1,  in  1889, 
Vol.  2,  in  1844).  We  shall  take  them  in 
order. 

The  first  series  in  the  volume  (the  19th 
of  the  entire  aeries),  gives  an  account  of  the 
discovery  of  the  influence  of  magnetism  on 
polarixed  light.  We  can  scarcely  do  better 
than  quote  Faraday's  own  words. 

<*(2146.) — I  have  long  held  an  opinion, 
almost  amounting  to  conviction,  in  common, 
I  believe,  with  many  other  lovers  of  natural 
knowledge,  that  the  various  forms  under 
which  the  forces  of  matter  are  made  mani- 
fest,  have  one  common  origin  ;  or,  in  other 
words,  are  so  directly  related  and  mutu- 
ally dependent,  that  they  are  convertible,  as 
it  were,  one  into  another,  and  possess  equi- 
valents of  power  in  their  action.  In  modern 
tiroes,  the  proofs  of  their  convertibility  have 
been  accumulated  to  a  very  considerable 
extent,  and  a  commencement  made  of  the 
determination  of  their  equivalent  forces. 
(2147).  This  strong  persuasion  extended 
to  the  powers  of  light,  and  led,  on  a  former 
occasion,  to  many  exertionSp  having  for 
their  object  the  discovery  of  the  direct  re* 
lation  of  light  and  electricity,  and  their 
mutual  action  in  bodies  subject  jointly  to 
their  pow/er  (Philosopkieal  Transactions^  1884, 
Experim.  Researches,  951 — 955);  but  the 
results  were  negative,  and  were  afterwards 
confirmed  in  that  respect  by  Wartmann. 
(Archives  de  F Electrieite,  ii.,  pp.  596—600). 
"(2148).  — These  ineffectual  exertions, 
and  many  others  which  were  never  pub- 
lished, could  not  remove  my  strong  per- 
suasion, derived  from  philosophical  consi- 
derations ;  and  therefore  I  recently  resumed 
the  inquiry  by  experiment  in  a  most  atrict 
and  searching  manner,  and  have,  at  last, 
succeeded  in  magnetizing  and  electrifying  a 
ray  of  light,  and  in  illuminating  a  magnetic  line 
of  force.  These  resulu,  without  entering 
into  the  detail  of  many  unproductive  expe- 
riments, I  will  describe  as  briefly  and 
cltarly  ai  I  ean« 


"(2149).~But  beforo  I  proceed  to  them, 
I  will  define  the  meaning  I  connect  with 
certain  terms  which  I  shall  have  occasion 
to  use :— thus,  by  line  ef  magnetic  farce,  or 
magnetic  line  qf  force,  or  magnetic  curve,  I 
mean  that  exercise  of  magnetic  force  which 
is  exerted  in  the  lines  usually  called  mag- 
netic corves,  and  which  equally  exist  as 
passing  from  or  to  magnetic  poles,  or  form- 
ing concentric  circles  round  an  electric 
current.  By  line  of  electric  force,  I  mean 
the  force  exerted  in  the  lines  joining  two 
bodies,  acting  on  each  other  according  to 
the  principles  of  static  electric  induction, 
which  may  also  be  either  in  curved  or 
straight  tines.  By  a  diamagnetic,  I  mean  a 
body  through  which  lines  of  magnetic  force 
are  passing,  and  which  does  not,  by  their 
action,  assume  the  usual  magnetic  state  of 
iron  or  loadstone. 

"(2150).— A  ray  of  light  issuing  from 
an  Argand  lamp,  was  polarized  in  ahorizontal 
plane  by  reflection  from  a  surface  of  glass, 
and  the  polarized  ray  passed  through  a 
Nichol's  eye-piece,  revolving  on  a  horizon- 
tal  axis,  so  as  to  be  easily  examined  by  the 
latter.  Between  the  polarizing  mirror  and 
the  eye- piece,  two  powerful  electro-magnetic 
poles  were  arranged,  being  either  the  poles 
of  a  horse-shoe  roagnoet,  or  the  contrary 
poles  of  two  cylinder  magneta ;  they  were 
separated  from  each  other  about  two  inches 
in  the  direction  of  the  line  of  the  ray,  and 
so  placed  that,  if  on  the  same  side  of  the 
polarized  ray,  it  might  pass  near  them  ;  or, 
if  on  contrary  aides,  it  might  go  between 
them,  its  direction  being  always  parallel,  or 
nearly  so,  to  the  magnetic  lines  of  force. 
After  that,  any  transparent  substance  placed 
between  the  two  poles,  would  have  passing 
it  both  the  polarized  ray  and  the  magnetic 
lines  of  force,  at  the  same  time,  and  in  the 
same  direction. 

"  (2151). — Sixteen  years  ago,  I  published 
certain  experiments  made  upon  optical 
glass,  and  described  the  formation  and  gene- 
ral characters  of  one  variety  of  heavy  glass, 
which,  from  its  materials,  was  called  silicated 
borate  of  lead.  It  was  this  glass  which  first 
gave  me  the  discovery  of  the  relation  be. 
tween  light  and  magnetism,  and  it  has 
power  to  illustrate  it  in  a  degree  beyond 
that  of  any  other  body ;  for  the  sake  of  per- 
spicuity I  will  first  describe  the  phenomena 
as  presented  by  this  substance.  (2152). 
A  piece  of  this  glass,  about  2  inches  square 
and  0*5  of  an  inch  thick,  having  flat  and 
polished  edges,  was  placed  as  a  diamagnetic 
between  the  poles  (not  as  yet  magnetized  by 
the  electric  current),  so  that  tbe  polarized 
ray  sliould  pass  through  its  length;  the 
glass  acted  as  air,  water,  or  any  other  in- 
different substance  would  do;  and  if  the 
eye-piece  were  previously  turned  into  such 
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a  position  that  the  polarized  ray  was  extiu. 
guished,  or,  rather,  the  image  produced  hy 
it  rendered  inTisible,  then  the  introduction 
of  this  glass  made  no  alteration  in  that  re. 
specL  In  this  state  of  circumstances,  the 
force  of  the  electro-magnet  was  developed 
by  sending  an  electric  current  through  its 
coils,  and  immediately  the  image  of  the 
larop-flame  became  visible,  and  continued 
so  as  long  as  the  arrangement  continued 
magnetic.  On  stopping  the  electric  cur* 
rent,  and  so  causing  the  magnetic  force  to 
cease,  the  light  instantly  disappeared;  these 
phenomena  could  be  renewed  at  pleasure, 
at  any  instant  of  time,  and  upon  any  occa- 
sion, showing  a  perfect  dependence  of  cause 
and  effect  (2153).— The  voltaic  current 
which  I  used  on  this  occasion  was  that  of  five 
pair  of  Grove's  construction,  and  the  elec- 
tro-magnets were  of  such  power  that  the 
poles  would  singly  sustain  a  weight  of  from 
twenty-eight  to  fifly-six  or  more  pounds. 
A  person  looking  for  the  phenomenon  for 
the  first  time,  would  not  be  able  to  see  it 
with  a  weak  magnet  (21 S4). — ^The  cha- 
racter of  the  force  thus  impressed  upon  the 
diamagnetic,  is  that  of  rotaHmn  for  when 
the  image  of  the  lamp-flame  has  thus  been 
rendered  visible,  revolution  of  the  eye-piece 
to  the  right  or  left,  more  or  less,  will  cause 
its  extinction;  and  the  further  motion  of 
the  eye-piece  to  the  one  side  or  other  of  this 
position,  will  produce  the  re-appearance  of 
the  light,  and  that  with  complementary 
tints,  according  as  this  further  motion  is  to 
the  right  or  left  hand. 

•*  (2155).— When  the  pole  nearest  to  the 
observer  was  a  marked  pole,  that  is,  the 
same  as  the  north  end  of  a  magnetic  needle, 
and  the  further  pole  was  unmarked,  the  ro- 
tation of  the  ray  was  right-handed ;  for  the 
eye-piece  had  to  be  turned  to  the  right  hand, 
or  clock  fashion,  to  overtake  the  ray,  and 
restore  the  image  to  its  first  condition. 
When  the  poles  were  reversed,  which  was 
insuntly  done  by  changing  the  direction  of 
the  electric  current,  the  rotation  was  changed 
also,  and  became  left-handed,  the  alteration 
being  to  an  equal  degree  in  extent  as  before. 
The  direction  was  always  the  same  for  the 
same  line  of  magnetic  force,** 

The  same  phenomenon  was  produced  by 
the  action  of  a  good  ordinary  steel  horse-shoe 
magnet,  no  electric  current  heinjg  used. 
"  The  results  were  feeble,  but  still  sufficient  to 
show  the  perfect  identity  of  action  between 
electro-magnets  and  common  magnets  in 
this  their  power  over  light" 

*'  (2160.) — Magnetic  lines,  then,  in  past- 
ing through  silicated  borate  of  lead,  and  a 
great  number  of  other  substances,  cause 
these  bodies  to  act  upon  a  polarized  ray  of 
light  when  the  lines  are  parallel  to  the  ray, 
or  in  proportion  as  they  are  parallel  to  it :  if 


they  are  perpendicular  to  the  ray,  they  have 
no  action  upon  it.  They  give  the  dia-mag^ 
netic  the  power  of  rotating  the  ray ;  and  the 
lata  of  this  action  on  light  is,  that  if  a  mag- 
netic line  of  force  be  gmng  from  a  north 
pole,  or  coming  from  a  south  pole  along  the 
path  of  a  polarized  ray  coming  to  the  ob- 
server,  it  will  rotate  that  ray  to  the  right 
hand;  or  that  if  such  a  line  of  force  be 
coming  from  a  north  pole  or  going  from  a 
south  pole,  it  will  rotate  such  a  ray  to  the 
left  hand." 

Such  is  the  discovery  of  the  influence  of 
magnetism  on  polarized  light. 

The  same  effect  was  produced  by  simp  ly 
using  ^/ices  of  wire,  through  which  the  elec- 
tric current  was  sent ;  these  helices  being 
made  to  surround  the  substance  through 
which  the  polarized  ray  passed.  Fluids 
could  thus  be  operated  on  by  enclosing  them 
in  glass  tubes,  and  the  wire  coiled  round 
the  tubes.  The  helices,  in  fact,  acted  as 
magnets,  thus  affording  one  more  proof 
of  the  accuracy  of  Ampere's  well-known 
theory  of  the  connection  between  magnetism 
and  electrici^.  For  the  numerous  other 
particulars  of  these  experiments,  and  the 
variety  of  substances  found  to  possess  the 
properties  above  described,  we  must  refer 
our  readers  to  Faraday's  work*  We  shall 
now  extract  some  of  his  concluding  reflec- 
tions on  these  facts : 

"  (2221).— Thus  is  established,  I  think,  for 
the  first  time,  a  true,  direct  relation  and  de- 
pendence between  light  and  the  magnetic 
and  electric  forces ;  and  thus  a  great  addi- 
tion made  to  the  facts  and  t;onsiderations 
which  tend  to  prove  that  all  natural  forces 
are  tied  togetner,  and  have  one  conunon 
origin.  It  is,  no  doubt,  difficult  in  the 
present  state  of  our  knowledge  to  express 
our  expectation  in  exact  terms ;  and  though 
I  have  said  that  another  of  the  powers  of 
nature  is  in  these  experiments  directly  re- 
lated to  the  rest,  I  ought,  perhaps,  rather  to 
say  that  another  form  of  the  great  power  is 
distinctly  and  directly  related  to  the  other 
forms ;  or  that  the  great  power  manifested 
by  particular  phenomena  in  particular  forms 
is  here  further  identified  and  recognized  by 
the  direct  relation  of  its  form  of  light  to  its 
fornu  of  electricity  and  magnetism. 

"  (2222).— The  relation  existing  between 
polarized  light  and  magnetism  and  eleotri- 
city  is  even  more  interesting  than  if  it  had 
been  shown  to  exist  with  common  light 
only.  It  cannot  but  extend  to  common 
light  {  and  as  it  belongs  to  light  made,  in  a 
certain  respect,  more  precise  in  its  charac 
ter  and  properties  by  polarization,  it  col- 
lates and  connects  it  with  these  powers, 
in  that  duality  of  character  which  they 
possess,  and  yields  an  opening  which  before 
was  wanting    to  us  for  the  appliance  of 
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these  powers  to  the  inTestigation  of  the 
nature  of  this  and  other  radiant  agencies.'* 
«  (2227).  If  the  magnetic  forces  had  made 
these  bodies  magnets,  we  could,  by  light, 
have  examined  a  transparent  magnet ;  and 
that  would  have  been  a  great  help  to  onr  in. 
vestigation  of  the  forces  of  matter.  But  it 
does  not  make  them  magnets,  and  therefore 
the  molecular  condition  of  these  bodies, 
when  in  the  state  described,  must  be  speci- 
fically distinct  from  that  of  magnetized 
iron,  or  other  such  matter,  and  must  be  a 
tiew  magnetic  condition ;  and  as  the  condition 
is  a  state  of  tension  (manifested  by  its  in- 
stantaneous return  to  the  normal  state  when 
the  magnetic  induction  is  removed),  so  the 
force  which  the  matter  in  this  state  pos- 
sesses and  its  mode  of  action  must  be  to  us 
a  new  magnetic  force  or  mode  of  action  of 
matter.  (2228).  For  it  is  impossible,  I 
think,  to  observe  and  see  the  action  of  mag- 
netic forces,  rising  in  intensity,  upon  a 
piece  of  heavy  glass,  or  a  tube  of  water, 
without  also  perceiving  that  the  latter  ac- 
quire properties  which  are  not  only  new  to 
the  substance,  but  are  also  in  subjection  to 
very  definite  and  precise  laws,  and  are  equi- 
valent in  proportion  to  ^e  magnetic  forces 
producing  them.  (2229).  Perhaps  this  state 
is  a  state  of  electric  tension  tending  to  a  cur- 
rent ;  as  in  magnets,  according  to  Ampere's 
theory,  the  state  is  a  state  of  current.  When 
a  core  of  iron  is  put  into  a  helix,  everything 
leads  us  to  believe  that  currents  of  electri- 
city are  produced  within  it,  which  rotate  or 
move  in  a  plane  perpendicular  to  the  axis 
of  the  helix.  If  a  diamagnetlc  be  placed 
in  the  same  position,  it  acquires  power  to 
make  light  rotate  in  the  same  plane.  The 
state  it  has  received  is  a  state  of  tension  ; 
but  it  has  not  passed  on  into  currents, 
though  the  acting  force  and  every  other  cir^ 
cumstance  and  condition  are  the  same  as 
those  which  do  produce  currents  in  iron, 
nickel,  cobalt,  and  such  other  matters  as  are 
fitted  to  receive  them.  Hence  the  idea  that 
there  exists  in  diamagnetics,  under  such 
circumstances,  a  tendency  to  currents,  is 
consistent  with  all  the  phenomena  as  yet 
described,  and  is  further  strengthened  by 
the  fact  that,  leaving  the  loadstone  or  the 
electric  current,  which  by  inductive  action 
is  rendering  a  piece  of  iron,  nickel,  or  cobalt 
magnetic,  perfectly  unchanged,  a  mere 
change  of  temperature  will  take  from  these 
bodies  their  extra  power,  and  make  them 
pass  into  the  common  class  of  diamag- 
netics." 

These  extracts  will  place  before  the  reader 
a  tolerably  clear  notion  of  the  phenomena, 
and  of  the  views  entertained  by  Faraday  re- 
garding them.  We  perfectly  coincide  with 
these  views  so  far  aa  they  consist  in  merely 
referring  the  action  of  mi^etism  on  light 


to  the  constrained  condition  or  state  of  tension 
produced  by  the  magnetic  forces  on  the 
molecules  or  particles  of  the  body  on  which 
they  act.  It  is  well  known  that  polarization 
of  light  may  be  easily  produced  by  simple 
mechanical  means — such  as  pressure  ap- 
plied to  glass,  for  instance ;  this  pressure  or 
external  force  producing  a  constrained  con- 
dition or  tension  in  the  particles  of  the  glass, 
and  thus  affecting  the  passage  of  a  ray  of 
light  through  the  body.  (See  Sir  John 
Herschel's  article  on  "Light,"  in  the Ency- 
clopadia  Metropolitana,  pages  562 — 568.) 
A  change  of  temperature  produces  similar 
effects.  As  an  example  of  this  class  of 
effects,  we  quote  the  following  from  a  paper 
of  Professor  Dovfe,  of  Berlin,  on  the  "  Cir- 
cular Polarization  of  Light"  (translated  in 
Taylor's  **  Scientific  Memoirs,"  vol.  i., 
part  1):  "To  alter  the  refraction  of  rays  in 
a  crystallized  lamina  by  pressure  or  change 
of  temperature,  so  that  it  may  exhibit  the 
desired  effect  in  a  given  thickness,  would 
afford  no  convenient  practical  arrangement 
It  is,  however,  vei*y  easy,  by  means  of  pres- 
sure, or  cooling,  to  change  the  uncrystal- 
Hzed  into  a  double-refracting  body,  which 
gives  precisely  the  required  effect  In  the 
apparatus  proposed  by  Fresnel,  consisting 
of  four  prisms,  by  which  the  double  refrac- 
tion  of  the  glass  is  directly  indicated,  one  of 
the  two  images  which  arise  is  polarized 
parallel  to  tlie  axis  of  cnmpresaion,  and  the 
other  perpendicular  to  it ;  whence  it  follows 
that  the  axis  of  double  refraction  coincides 
with  the  axis  of  compression.  If  a  square 
or  circular  plate  of  glass  therefore  is  com- 
pressed so  that  the  axis  of  compression 
forms  an  angle  of  4r5"  or  135°,  with  the  plane 
of  primitive  polarization,  the  light  passing 
through  the  centre  of  the  glass  at  a  certain 
degree  of  the  pressure  will  be  circularly 
polarized." 

Since,  therefore,  the  effects  of  simple  me- 
chanical compression  are  so  similar  to  those 
produced  by  magnetism,  we  are  fully  au- 
thorised in  concluding  that  the  two  cattses 
are  similar;  and  that  magnetism  always 
produces  a  cotistrained  condition  or  state  of 
tension  in  the  interior  of  those  bodies  on 
which  it  is  made  to  act  We,  for  our  own 
part,  have  no  doubt  whatever  that  the  whole 
range  of  phenomena  included  under  the 
titles  of  "Heat,"  "  Light,"  "  Electricity," 
and  "  Magnetism,"  depend  entirely  on  the 
relations  existing  between  the  particles  or 
atoms  of  bodies  and  the  particles  of  ether,  or 
the  elastic  medium  which  pervades  space. 
If  we  only  knew  the  exact  forces  acting  be- 
tween these  ultimate  particles  and  those  of 
the  ether,  we  should  be  able  to  calculate, 
with  rigid  mathematical  accuracy,  all  the 
resulting  phenomena,  just  as  we  are  able  to 
i  calculate  astronomical  phenomena  by  know- 
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ing  the  law  of  force  by  which  large  masses 
of  matter  *aot  on  each  other.  Much  has 
already  been  done  towards  the  detection  of 
these  molecular  forces;  in  the  department 
of  optics  especially,  where  theory  and  ex- 
periment  together  have  within  the  last  fifty 
years  created  a  perfectly  new  science. 
{Tob€  cmtinukd,) 
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6INEERS. 

December  18,  1855. 

ANNUAL   GENERAL   MEETING. 

James  Simpson,  Esq,,  President,  in  the  Chair, 

The  report  of  the  council  for  the  past 
session  was  read,  and  the  meeting  proceeded 
to  the  election  of  the  president,  vice-pre- 
sidents, and  other  members  and  associates 
of  the  council  for  the  ensuing  year,  after 
which  the  medals  and  premiums  awarded 
for  papers  were  presented. 

The  depressing  influence  of  political 
events  upon  works  of  civil  enterprise  was 
noticed ;  as  were  the  excellent  services  of 
the  military  members,  in  their  own  pecu- 
liar sphere— of  the  civil  engineers  in  the 
army-works  corps — ^in  the  organisation  and 
construction  of  the  hospital  of  Rankoi — 
and  in  the  performance  of  numerous  other 
duties,  whereby  it  was  admitted  that  a  re- 
currence of  the  disasters  of  the  last  winter 
would  in  all  probability  be  effectually  pro- 
vided against. 

The  Oreat  International  Exhibition  of 
Products  of  Industry,  held  at  Paris,  was 
commented  upon  at  some  length  ;  and  was 
admitted  to  have  been  in  some  respects  more 
interesting  than  that  of  London  in  1851  ; 
there  were  better  displays  from  the  colo- 
nies; the  machinery  and  wrought  metals 
of  the  Continent  generally,  and  the  agri- 
cultural implements  and  machinery  of 
France  in  particular,  exhibited  great  pro- 
gress, and  the  foreign  machines  for  textile 
fabrics  showed  more  attention  to  accuracy 
of  fitting,  and  considerable  advance  in  me- 
chanical skill.  These  features  were  more 
apparent,  in  consequence  of  the  inadequate 
manner  in  which  many  important  branches 
of  British  mdustry  were  represented ;  for 
instance,  there  were  only  two  English  loco- 
motives  among  the  twenty  railwsy  engines 
exhibited  —  fourteen  of  which,  however, 
bordered  on  the  system  introduced  by  Mr. 
Crampton.  The  models  of  the  great  works 
of  civil  engineering  were,  with  few  excep- 
tions,  exhibited  only  by  the  Ministry  of 
Public  Works  of  France,  and  by  Members 
of  the  Institution  of  Civil  Engineers,  and  a  . 
well-merited  tribute  was  paid  to  the  excel-  > 
lent  and  liberal  spirit  which  animated  the 
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Fourteenth  class,  composed  almost^entirely 
of  French  engineers,  by  whom  the  only  two 
grand  prizes  of  honour  were  recommended 
to  be  awarded  to  Mr.  Stephenson  and  Mr. 
Rendel,  whilst  the  decoration  of  the  legion 
of  honour  had  been  requested  for  Mr. 
Stephenson  and  Mr.  Brunei,  and  a  large 
number  of  prizes  of  honour,  and  of  medals 
of  the  first  and  second  classes,  and  honour- 
able  mention  had  been  awarded  to  other 
members  and  associates  of  the  institudon. 

Feeling  the  importance  of  the  occasion, 
the  council  had  not  hesitated  to  deprive  the 
institution,  even  for  an  inconveniently  long 
period,  of  the  services  of  Mn  Manby,  the 
secretary,  in  order  to  his  proceeding  to 
Paris  to  fill  the  post  of  vice-president  of  the 
fourteenth  class  (civil  constructions),  as  soon 
as  it  was  found  that  other  members  who  had 
been  appointed  to  the  jury  could  not  attend, 
and  the  manner  in  which  the  duties  had 
been  performed  was  noticed  approvingly. 

A  short  sketch  was  given  of  the  principal 
works  commenced,  completed,  or  having 
made  considerable  progress  during  the  past 
year,  in  Oreat  Britain,  on  the  Continent, 
in  India,  in  the  United  States  of  America, 
and  in  the  Colonies. 

A  historical  notice  of  the  various  attempts 
to  obtain  the  adoption  of  a  plan  for  the 
sewerage  of  the  metropolis,  showed  that 
since  the  year  1847,  there  had  been  created 
five  commissions,  all  armed  with  powers  to 
decide  upon,  and  to  raise  money  for  the 
execution  of  some  comprehensive  scheme ; 
but  that  constant  impediments  had  been 
opposed  to  this  essential  work,  and  even  np 
to  the  last  moment  the  valuable  time  of  tiie 
commissioners  had  been  frittered  away  in 
useless  and  personal  discussions  upon  crude 
theories,  instead  of  devoting  the  energies 
and  good  sense  of  the  commissioners  to 
devising  means  for  executing  plans  which 
had  received  the  approbation  of  the  first  en- 
gineering talent  of  the  day.  It  was  hoped 
that  the  good  soufe  and  business  habits  of 
the  n^wly>appointed  representative  commis- 
sion would  put  an  end  to  tliis  stale  of  things, 
and  that  this  work,  so  important  to  the 
sanitary  state  of  the  metropolis,  would  be 
forthwitli  proceeded  with. 

The  statement  of  the  receipts  and  expen- 
diture  of  the  past  year  showed,  that  the 
funds  had  at  last  reached  the  point  to  which 
it  had  been  the  object  of  the  council  to 
bring  them;  that  there  was  an  available 
balance  sufficient  for  the  annual  publication 
of  a  volume  containing  the  minutes  of  pro* 
ceedings  of  the  current  session,  and  with 
any  other  funds  that  might  be  furnished,  it 
was  proposed  to  bring  up  the  arrears  of  pub- 
lication;  the  first  part  of  volume  fourteen 
for  the  session  1854-5  had  been  issued,  and 
with  it  a  statement  of  the  subscription  to 
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the  publication  fund,  in  the  hope  that  by 
thus  directing  attention  to  the  subject,  those 
members  who  had  not  hitherto  contributed 
would  be  induced  to  do  so.  It  was  an- 
nounced that  the  second  and  concluding 
part  of  volume  fourteen  was  partially  in 
type,  and  would  be  issued  by  the  month  of 
March ;  that  in  accordance  with  the  instruc- 
tions of  the  council,  the  papers  read  during 
the  present  session  were  already  printed 
and  that  the  complete  volume  would  be  in 
the  hands  of  the  members  as  soon  as  was 
practicable  after  the  end  of  the  session,  and 
the  arrears  were  ordered  to  be  printed  with 
all  speed,  giving  the  discussions  in  those 
volumes  in  a  more  succinct  form. 

It  was  also  stated,  that  in  order  to  facili- 
tate this  arrangement,  the  president  had 
taken  upon  himself  the  entire  expenses  of 
tlie  annual  conversazione. 

The  thanks  of  the  institution  were  unani- 
mously voted  to  the  president,  for  his  libe- 
rality, and  his  attention  to  the  duties  of  his 
post ;  to  the  vice-presidents  and  other 
members  and  associates  of  council  for  their 
support  of  the  president,  and  their  constant 
aitendance;  as  also  to  the  auditors,  the 
scrutineers  of  the  ballot,  and  to  the  secretary, 
for  their  several  services. 

The  following  gentlemen  were  elected  to 
fill  the  several  offices  in  the  council  for  the 
ensuing  year: — Robert  Stephenson,  M.P„ 
president ;  G.  P.  Bidder,  I.  K.  Brunei,  J. 
Hawkshaw,  and  J.  Locke,  M.P.,  vice-pre- 
sidents; W.  G.  Armstrong,  J.  £.  Errmg- 
ton,  J.  Fowler,  C.  H.  Gregory,  T.  Hawks- 
ley,  J.  R.  Maclean,  J.  Penn,  J.  S.  Russell, 
J.  Whitworth,  and  N.  Wood,  members ;  and 
W.  Piper  and  G.  F.  White,  associates. 


SILVESTER'S  SPRING  BALANCES. 

Mr.  J.  Silvester,  engineer,  of  Smeth- 
wiok,  patented  on  the  25th  of  April  last  an 
invention  which  consists  in  the  application 
to  spring  balances  used  with  the  safety 
valves  of  steam  boilers,  of  certain  mechani- 
cal appliances  that  are  intended  to  ensure  a 
more  delicate  action  of  the  valves,  and 
admit  of  a  regular  and  easy  diseharge  of 
steam  immediately  on  the  pressure  exceed- 
ing the  point  to  which  the  balance  is  ad- 
justed, and  to  any  amount,  without  increase 
of  pressure,  whilst  by  the  same  means  any 
tampering  with  the  valves  is  also  prevented. 

Fig.  1  of  the  annexed  engravings  is  an  ele- 
vation of  one  of  the  improved  balances  regu- 
lated to  a  pressure  of  100  lbs.  to  the  inch ; 
figs.  8  and  8  are  sections  through  the  working 
parts.  A  is  a  barrel,  similar  to  the  barrels 
of  the  balances  in  ordinary  use ;  and  B  is  an 
arm,  which  has  a  screw  turned  upon  it  for 
the  greater  portion  of  its  length,  and  is  se- 
cured to  the  boiler  at  D,  and  by  the  joint  D 


to  the  piston  C. 

the  forked  lever 

Fig.  1. 


To  the  arm  B  -is  attached 
£,  working  by  means  of 
Fig.  2. 


Fig.  3. 
the  joint  of  F  and  screw  box  6  with  the 
arm  B.  H  is  a  three-armed  axis,  Airnished 
with  three  knife- edged  centres  a,  b,  c,  and 
is  securely  held  in  the  jaws  I,  I,  of  the  lever 
£;  K,  K|  are  cheek  pieces  fixed  on  the 
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barrel  A,  and  in  which  the  two  knife  cen- 
tres a,  b,  work,  the  third  centre  c  working 
in  the  bow  M  at  the  foot  of  the  screw  m. 
Figs.  1  and  3  represent  the  balance,  ad- 
justed to  a  pressure  of  100  lbs.  to  the  inch ; 
and  it  will  be  seen  that  the  centres  a,  &,  c, 
are  in  a  vertical  position,  the  lever  £  being 
in  the  same  plane  at  right  angles  with 
them  ;  but  as  the  pressure  increases,  the 
lever  arm  of  the  safety  valve  engaging  on 
the  under  side  of  the  nut  O,  the  barrel  A  is 
raised,  drawing  the  lever  £  and  the  centres 
a,  bf  c,  out  of  the  plane  in  which  they  are 
seen  into  the  position  seen  in  fig.  2 ;  this 
action,  by  throwing  the  centres  a,  b,  upon 
which  the  barrel  hangs  nearer  to  the  ful- 
crum F,  produces  the  effect  of  allowing 
the  lever  to  rise  without  increase  of  pres- 
sure, whilst  this  motion  of  the  centres  from 
tlieir  delicate  adjustment  allows  the  screw 
m,  upon  the  slightest  increase  of  pressure, 
to  raise  and  liberate  the  lever  of  the  safety 
valve,  and  consequently  admits  of  the  free 
escape  of  steam  until  the  pressure  is  re- 
duced to  the  gauge  indicated  ;  the  parts  of 
the  balance  then  assume  their  original  po- 
sitions. '*  This  form  of  balance  is  not  only 
self-acting,"  says  the  inventor,  "  but 
should  any  attempt  be  made  to  tamper  with 
it,  it  is  self-correcting ;  for,  if  by  means  of 
the  nut  O  the  lever  of  the  valve  be  screwed 
down  to  increase  the  pressure,  the  barrel  A, 
by  the  nice  adjustment  of  the  centres  or 
axes  will  immediately  be  raised,  and  throw- 
ing the  centres  nearer  to  the  fulcrum  F 
will  prevent  the  pressure  being  increased ; 
whilst  the  joint  F,  being  a  locked  joint,  or,  if 
preferred,  a  nut  and  screw,  as  shown,  any  at- 
tempt to  alter  the  indicated  pressure,  by  run- 
ningthe  screw  box  G  up  or  down  the  screw  B, 
will  be  impossible.  It  is  therefore  mani- 
•  fest  that  if  this  balance  be  gauged  to  a 
pressure  of  100  lbs.  to  the  inch,  or  any 
other  given  pressure,  the  safety  valve  will 
rise  instantly  on  that  pressure  being  ex- 
ceeded, and  not,  as  is  often  the  case  with 
ordinary  balances,  require  an  extra  pressure 
to  perhsps  15  or  20  lbs.  on  the  inch  before 
the  necessary  vent  is  given." 

A  modification  of  this  apparatus  may 
also  be  made  by  employing  in  lieu  of  the 
centres  a,  6,  c,  a  triangular  cam  piece 
which  will  answer  for  these  centres.  In 
this  case  the  bar  m  is  linked  to  the  lower 
angle  of  the  cam,  the  upper  one  being 
linked  to  the  head  of  the  balance,  and  the 
third  angle  pinned  to  a  fulcrum  on  the 
boiler ;  but  as  the  principle  is  the  same  in 
both,  further  description  is  unnecessary. 
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DISC. 
We  learn  from  the  annual  report  of  the 
Kew  Committee,  presented  to  the  Council 


of  the  British  Association,  that  the  appa- 
ratus suggested  by  Sir  John  Herschel  for 
photographing  the  spots  on  the  sun's  disc 
is  progressing  under  the  superintendence 
of  Mr.  Warren  De  la  Rue.  The  solar 
photographic  telescope  was  promised  by  the 
maker  complete  in  three  months :  the  ob- 
ject-glass was  finished,  and  some  progress  had 
been  made  with  the  stand.  The  diameter 
of  the  object-glass  is  3*4  inches,  and  its 
focal  length  50  inches ;  the  image  of  the  sun 
will  be  0*465  inches,  but  the  proposed  eye- 
piece  will,  with  a  magnifying  power  of  25 '8 
times,  and  focal  length  »,  increase  the  image 
to  12  inches,  the  angle  of  the  picture  being 
about  13°  45^  The  object-glass  is  under- 
corrected  in  such  a  manner  as  to  produce 
the  best  practical  coincidence  of  the  che- 
mical and  visual  foci.  (Mr.  Ross  has  found, 
that  if  for  the  greatest  intensity  of  vision, 
in  common  lenses,  the  ratio  of  the  disper- 
sive powers  of  the  two  media  is  0*65,  that 
the  chemical  and  visual  foci  will  coincide 
best  practically  when  with  the  same  media 
the  ratio  is  altered  to  0*60,  the  media  he 
sometimes  uses  being  Pel]att*s  flint  and 
Thames  plate.)  The  eye-piece  consists  of 
two  nearly  achromatic  combinations,  their 
forms,  foci,  and  focal  lengths  being  arranged 
upon  the  basis  of  the  photographic  portrait 
lens,  the  conditions  being  nearly  similar. 

It  is  contemplated  to  form  the  system  of 
micrometer  wires  on  a  curved  surface ;  and 
it  may  ultimately  be  found  to  be  advan- 
tageous also  to  curve  the  photographic 
screen  as  the  small  curvature  necessary, 
namely,  about  two-tenths  of  an  inch,  will 
present  no  mechanical  difficulties.  As  in 
practice  it  may  possibly  be  found  desirable 
not  to  produce  the  sun's  image  with  too 
great  rapidity,  a  provision  is  contemplated 
for  the  absorption  of  some  of  the  most  ener- 
getic active  rays  by  the  interposition  of 
coloured  media  of  different  tints. 

The  telescope  being  for  a  special  object, 
it  will  have  no  appliances  except  such  as 
appertain  exclusively  to  that  object,  so  that 
the  only  means  provided  for  viewing  the  sun 
will  be  tlirough  the  finder  intended  for  faci- 
litating the  adjustment  of  the  sun's  image 
in  position  as  regards  the  micrometer.  The 
polar  axis  will  be  furnished  with  a  worm, 
wheel  and  clock-work  driver,  and  the  de- 
clination axis  with  a  clamping  circle.  A 
shutter  for  covering  the  object-glass,  and 
capable  of  being  rapidly  moved  by  the 
observer,  will  be  so  contrived  as  to  be  under 
his  command,  whether  he  be  at  the  time 
near  the  object-glass  or  near  the  soreea, 
eight  feet  distant 

It  was  originally  intended  to  place  the 
telescope  in  an  observatory  12  feet  in  dia- 
meter, provided  with  a  revolving  roof;  ad- 
joining the  observatory  a  small  room  for 
chemicals  was  to  have  been  constructedi  so 
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as  to  facilitate  the  fixing  of  the  pictures.  It 
has,  however,  heen  found  possible  to  some- 
what alter  the  construction  of  the  tube,  so 
as  to  reduce  its  length  sufficiently  to  allow 
of  the  telescope  being  placed  under  the 
dome  of  the  Kew  Observatory,  which  is  only 
10  feet  in  diameter. 

A  Manual  of  Photograpkin  Chemistry^  te- 
cluding  the  Practice  of  the  Collodion  Pro- 
cess. ByT.  Frederick  Hardwick,  late 
Demonstrator  of  Chemistry  in  King's 
College,  London.  Second  Edition.  Lon- 
don :  John  Churchill,  New  Burlington- 
street     1855. 

The  science  of  photography,  though 
practically  of  very  recent  origin,  has  already 
so  many  ardent  students,  that  a  sound  text- 
book on  the  subject  is  greatly  in  demand. 
Such  a  text-book  must  necessarily  be  of  a 
chemical  character,  since  the  science  was 
originated,  and  has  been  developed,  mainly 
by  chemical  processes,  and  the  practice  of 
the  photographer  consists  almost  exclu- 
sively  of  a  series  of  chemical  manipulations. 
Mr.  Hardwick,  in  this  Manual,  has  pro- 
vided the  student  with  precisely  what  he 
requires ;  viz.,  a  careful,  exact,  and  elabo- 
rate statement  of  the  laws  which  underlie 
the  entire  science,  and  such  practical  illus- 
trations as  tend  to  fix  a  knowledge  of  these 
laws  in  the  mind.  The  work  is  of  an  ele- 
mentary character,  and  may  be  consulted 
by  persons  previously  unacquainted  with 
chemistry.  We  strongly  recommend  a 
serious  study  of  it  to  all  who  are  about  en- 
tering upon  the  pursuit  of  this  science,  or 
who  have  hitherto  made  abortive  attempts 
to  produce  photographs,  as  many  within  our 
knowledge  have  done.  No  pains  have  been 
spared  in  the  preparation  of  the  work,  and 
the  success  of  the  author  is  equal  to  his 
efforts. 


ON  PERMANENT  WAYS. 
To  the  Editor  qf  the  Mechanics'  Magazine. 
Sir, — Upon  the  introduction  of  the  rail- 
way  system,  our  knowledge  of  such  con- 
ttructions  had  to  be  founded  upon  data  drawn 
from  experience  in  works  bearing  a  simi- 
larity thereto;  and  often  the  question  of 
the  strength  of  the  materials  for  construct- 
ing some  of  the  numerous  details  of  the 
system  had  to  be  decided  without  even  this 
slender  assistance.  As  the  system  became 
extended,  and  our  experience  thereby  en- 
larged^ various  changes  and  improvements 
were  the  consequence ;  and  now  it  may 
almost  be  termed  a  perfect  system  in  some 
respects ;  but  yet  there  are  points  of  im- 
portance  in  the  proportion  and  construction 
of  a  permanent  way  that  still  require  our 
serious  attention.    I  allude  to  the  various 


plans  used  for  securing  the  rail  to  the 
sleeper,  or  what  is  usually  termed  and 
known  as  the  "chair."  There  is  a  great 
variety  of  forms  used ;  but  it  may  be  as  well 
to  point  out  the  elements  that  constitute  a 
good  chair,  and  see  how  far  those  in  use 
agree  with  theni.  The  first  principle,  there- 
fore, that  ought  to  be  observed  should  be  its 
perfect  simplicity,  consistent  with  safety, 
both  in  the  form  and  number  of  parts.  The 
means  employed  in  securing  the  rail  in  such 
chair  should  also  be  capable  of  ready  ad- 
justment, and  not  liable,  when  once  set,  to 
get  out  of  order  or  place.  The  rail  should 
also  be  held  firm,  without  injury  to  the 
edges,  so  that  either  may  be  brought  into 
use  after  the  wear  of  one.  The  chair 
should  also  be  so  formed  that  the  rail  may 
be  laid  in  its  proper  place  after  the  chair 
has  been  duly  bolted  down  to  the  sleeper, 
thus  preventing  the  necessity  of  the  ptate- 
layer  carrying  the  chairs  along  widi  the 
rail ;  by  this  means  a  greater  length  per 
day  may  be  laid  down.  The  chair  in  its 
fastenings  should  also  admit  of  the  nearest 
approach  to  a  regular  curve  being  formed, 
compatible  with  the  length  of  the  straight 
line  of  rail.  The  means  for  fastening  should 
be  so  that  any  irregularities  in  the  thickness 
of  the  rails  can  be  provided  for ;  and  for 
this  reason  all  joint  chairs  ought  to  key  up 
with  separate  wedges,  or  other  suitable 
apparatus,  on  each  side  of  the  joint,  these 
keys  forcing  the,  rail  against  the  uniform 
fast  cheek  of  the  chair,  which  ought  to  be 
sufficiently  wide  to  admit  of  a  good  bearing 
for  the  ends  of  each  rail.  All  oscillation, 
or  working  at  the  joints,  should  be  avoided, 
either  from  vertical  pressure,  or  the  hori- 
zontal force  of  the  carriage  wheels. 

Having  thus  stated  a  few  of  the  principles 
that  guide  us  in  the  formation  of  what  may 
be  considered  a  good  and  secure  chair,  I' 
will  proceed  to  point  out  and  examine  a 
few  of  the  examples  at  present  in  use,  and 
see  how  far  they  agree  in  the  views  ex- 
pressed above.  The  first  chair  used  on 
permanent  ways  was  formed  with  a  fast 
cheek  to  suit  the  curve  or  outline  of  the  rail, 
the  same  being  held  against  it  by  means  of 
a  wooden  key  or  wedge.  In  this  case  the 
key  is  liable  to  be  acted  upon  by  the  changes 
of  atmosphere,  which  produces  correspond- 
ing changes  in  the  firmness  of  the  rail ;  and 
there  was  no  provision  made  for  the  irre- 
gular thickness  of  the  same,  neither  is  the 
key  prevented  from  being  withdrawn  by  the 
motion  of  the  rail  produced  by  the  pressure 
above  referred  to,  which  has  a  constant  ten- 
dency to  compress  the  key  in  its  dimensions 
parallel  with  the  line  of  rail ;  the  conse- 
quence is,  that  unless  particular  attention 
be  paid  the  key  is  often  found  out  of  its 
place  altogether.  In  a  joint  chair  this 
wedge  oannot  hold  each  end  of  tlie  rail  with 


r 


STEAM  BOILEB  EXPLOSIONS. 


13 


equal  finnnesi.  Iron  wedges  hafe  been 
scbstitnted  to  remedy  their  defects ;  but  as 
n*  means  have  been  used  to  prevent  their 
itthdrawal  from  the  cause  above  mentioned, 
10  adrantage  has  appeared  to  be  derived 
f'om  such  a  change,  and  because  in  this 
iirangement  the  equal  thickness  of  the 
rail  is  not  provided  for.  There  are  also 
«ther  methods  of  securing  the  rail  in  this 
chair,  such  as  the  hollow  iron  wedge,  &c., 
▼hich,  as  they  have  all  alike  failed  in  their 
cbject,  it  will  not  be  necessary  to  particu- 
larize. I  will  therefore  proceed  t«  describe 
oiher  forms  of  chair  possessing  new  features. 
;  Casting  the  chair  in  chills  upon  the  rail  has 
been  extensively  adopted ;  and  as  this  form 
requires  no  wedges  at  all,  it  produces  a  good 
and  firm  hold  of  the  rail  without  bolts  or 
other  means  being  used  at  the  joints  for  the 
purpoae  of  **  Bshing ; "  but  it  has  yet  this 
great  and  fatal  disadvantage,  that  should  the 
rail  require  to  be  removed  at  all  the  chair 
must  be  destroyed,  or  the  whole  line  taken 
up,  which  adds  considerably  to  the  repairing 
cost  of  a  permanent  way ;  and  also,  as  the 
rails  now  generally  adopted  are  formed  so 
that  both  edges  may  be  used,  new  chairs 
are  required  to  allow  of  this  being  done,  as 
well  as  the  great  difficulty  of  producing 
curves,  arising  from  the  joint  in  the  chair 
and  rail  being  so  rigid.  Chairs  have  been 
cast  in  chills  apart  from  the  rail,  for  the 
purpose  of  giving  to  the  abutment-.cheek  a 
hard  even  surface,  and  also  to  ensure  each 
chair  being  the  same  size  in  all  its  mem- 
bers. A  good  casting  may  be  produced  in 
this  manner,  and  time  saved  in  fixing  them ; 
but  the  defect  is  the  same  in  the  first  case 
mentioned,  namely,  in  the  wedging  or  key- 
itig-up.  Another  feature  may  be  pointed 
out  in  which  the  chair  is  formed  in  two 
distinct  portions,  having  one  side  only  cast 
upon  the  base  for  resting  upon  the  sleeper, 
the  other  side  or  cheek,  which  is  also  made 
to  the  form  of  the  rail,  being  secured  by 
means  of  bolts  beneath  (or  tlirough)  the 
rail,  producing  a  result  without  the  wedges ; 
and  it  is  easily  adapted  for  **  fishing"  also, 
besides  being  readily  adjusted ;  but  as  the 
force  applied  to  the  rail  is  above  the  bolts,  a 
loss  of  leverage  instead  of  a  gain  is  the 
result,  and  no  gain  can  be  produced  by  carry- 
ing the  fulcrum  farther  from  the  under  side 
of  the  rail,  so  that  the  means  of  security  de- 
pend entirely  upon  the  two  bolts  aforesaid. 
There  is  yet  another  form  we  may  mention, 
in  which  the  wedge  is  made  of  the  same 
curvature  as  the  rail,  and  slightly  tapered  ; 
the  wedge  being  in  this  case  made  of  metal, 
and  driven  in  the  ordinary  manner,  so  that 
the  rail  is  secured  by  this  means  between 
the  fast  cheek  and  the  abutment  for  the 
wedge  aforesaid,  and  the  same  is  further 
held  by  a  holt  through  into  the  sleeper. 


This  example  is  liable  to  nearly  all  the  de- 
fects pointed  out  in  connection  with  the 
first,  and  need  not,  therefore,  be  repeated 
here.  Fishing  the  joints  of  the  rails  in 
permanent  ways  has  been  extensively  adopt- 
ed,  the  ordinary  method  being,  a  plate  on 
each  side  of  the  rail  secured  by  holts,  through 
the  rail,  and  each  other.  This  arrangement 
produces  a  good  and  secure  joint  at  first ; 
but  in  course  of  wear,  the  holes  in  the  rail 
are  enlarged,  allowing  thereby  the  plates  to 
become  loose  and  useless,  and  unless  new 
holes  and  bolts  be  substituted,  the  joint 
would  be  quite  as  secure  without  their  aid 
at  all,  and  it  will  be  readily  seen  that  the 
cost  of  repair  must  consequently  be  great. 
In  the  above  remarks  are  stated,  in  the 
first  place,  the  elements  that  are  required 
to  constitute  a  good,  secure,  and  economical 
chair,  for  permanent  ways ;  and,  secondly, 
the  defects  of  a  few  at  present  in  use  ;  this 
being  done  with  the  object  of  drawing  the 
attention  of  engineers  and  others  engaged 
in  such  constructions  to  such  an  important 
subject,  rather  than  to  advance  any  views  of 
my  own.  Should  it  elicit  any  such  improve- 
ment a  great  service  will  be  rendered,  and 
your  insertion  will  oblige. 

I  am.  Sir,  yours,  &c., 

Engineer. 
Manchester,  November,  1U5. 


STEAM  BOILER   EXPLOSIONS. 
To  the  Editor  qf  the  Mechanics*  Magazine. 

Sir,— In  Mr.  Longridge's  paper  on  the 
causes  of  steam  boiler  explosions  contained 
in  your  Magazine — ^which  paper,  by-the-bye, 
appeared  to  be  most  favourably  received  by 
the  Association — he  furnished  some  evidence 
that  there  may  be  possible  conditions  under 
which  heat  can  exist  in  approximation  with 
steam  without  the  latter  increasing  in  elastic 
pressure ;  and  also  without  this  heat  being 
communicated  to  the  water  beneath. 

It  appears  to  me  that  this  view  of  steam 
boiler  explosions  is  not  so  absurd  aa  it  at 
first  appeared  to  be.  Liebig  says,  "  That 
during  the  act  of  freezing,  the  temperature 
remains  at  23''  Fahrenheit.  Nevertheless 
water  may  be  cooled  as  low  as  S'*  without 
becoming  solid,  if  the  fluid  be  in  a  state  of 
perfect  rest,  but  that  the  least  disturbance  is 
sufficient  to  effect  congelation." 

Seeing  that  effects  are  very  similar  at 
extremes  of  temperature,  it  may  not  be  very 
unreifsonable  to  surmise  that  the  liquid  and 
vapour  in  a  boiler  may  be  in  such  a  state  of 
rest,  that  heat  mcy  accumulate  in  their  inter- 
stices without  chemical  union  being  effected. 
But  if  this  be  so,  or  even  if  the  heat  be 
solely  confined  to  the  steam  space,  this  preg- 
nant cause,  if  such,  of  boiler  explosions  can 
be  easily  remedied,  as  suitable  mechanical 
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action  is  alone  required ;  and  my  object  in 
writing,  is  simply  to  say,  with  your  permis- 
sion, that  if  this  view  be  correct,  the  intro- 
duction of  a /an  or  beater  within  the  boiler, 
with  its  shaft  passing  through  the  water 
line  having  suitable  motion  communicated 
externally,  should  prevent  these  calamitous 
occurrences ;  and  as  the  Association  intend  to 
experiment  on  the  matter,  they  may  think 
such  a  suggestion  worth  their  notice. 
I  am,  Sir,  yours,  &Cm 

John  Ramsbottom. 
Accrington,  December  25, 1855. 


Mr.  J.  Player,  C.  £.,  Manager  of  the 
Britannia  Iron  Works,  writes  from  Berg, 
Gladbach,  in  Prussia,  to  the  Mining  Journal, 
as  follows : 

"  I  see  a  notice  of  a  valuable  Association 
for  the  Prevention  of  Steam  Boiler  Explo- 
sions, and  in  their  report  the  deficiency  of 
water  was  stated  to  be  the  most  frequent 
cause  of  explosions,  and  open  stand  pipes, 
and  fusible  metal  plugs,  are  recommended 
as  preventives.  Although  so  many  cele- 
brated men  are  members  of  this  association, 
I  must  differ  from  them,  as  in  my  many 
years'  experience  I  have  not  found  that 
safety  in  fusible  plugs  which  I  had  been 
taught  to  expect,  and  have  abandoned  their 
use,  in  consequence  of  finding  that,  in  seve- 
ral instances,  the  internal  flue  of  a  so-called 
Cornish  boiler,  in  which  lead  plugs  were 
riveted,  became  red-hot  (from  deficiency  of 
water),  without  the  steam  escaping  through 
the  plug-hole.  On  examination,  I  found 
that  the  top  part  of  the  lead  plug  was  oxi- 
dised, and,  being  covered  with  boiler  scale, 
acted  as  a  valve  upon  the  plug-hole,  al- 
though the  lower  part  of  the  plug,  and  that 
part  in  the  thickness  of  the  plate,  were  melted 
away. 

**  1  will  not  condemn  the  method  recom- 
mended without  suggesting  another  plan, 
which  is  used  in  some  boilers  in  this  coun- 
try, and  which,  I  think,  gives  great  safety. 
It  consists  of  an  arrangement  by  which  high 
or  low  pressure  boilers  may  be  fed,  and  the 
water  kept  always  at  the  proper  level,  with- 
out  the  aid  of  a  force-pump.  This  plan  so 
simplifies  the  engine,  and  insures  such  re- 
gularity of  feed,  that  I  will  venture  a  de- 
scription, trusting  that  iU  merits  will  be 
appreciated.  The  largest  boiler  to  which  I 
have  seen  it  applied  is  for  a  high-pressure 
blast-engine,  and  is  about  90  feet  long  and 
6  feet  diameter  across.  Over  this  boiler  is 
placed  a  short  boiler,  or  reservoir,  about  12 
feet  long  and  6  feet  diameter.  This  is  con- 
nected with  a  feed- tube  passing  from  the 
bottom  of  the  upper  to  the  bottom  of  the 
lower  boiler,  with  a  stop-cock  between  the 
two,  and  also  a  tube  passing  from  the  water 
level  of  the  under  to  the  upper  part  of  the 


upper  boiler,  also  provided  witli  a  slop-cock. 
There  is  also  a  very  small  trial-cock  in  the 
top  of  the  upper  boiler,  left  a  little  opfn, 
and  also  a  large  5-inch  or  6-inch  pipe 
connecting  the  upper  boiler  (which  should 
hold  five  or  six  hours'  supply),  with  a  water- 
reservoir  above  its  level.  The  modus  operandi 
is  thus ; — Shut  the  two  cocks  connecting  tlie 
two  boilers,  and  fill  the  upper  boiler  wi:h 
water  from  the  reservoir ;  then  shut  the 
valve  or  cock  between  the  water- reservoir 
and  upper  boiler,  and  open  the  two  cocks  of 
the  tubes,  and  the  lower  will  feed  itself  until 
the  water  is  all  absorbed ;  and  tlien  repeat 
the  operation  of  filling  the  upper  boiler, 
which  is  done  in  a  few  minutes.  Trial-cocks 
and  a  water-glass  should  be  attached  to  the 
end  of  the  upper  boiler,  as  well  as  to  the 
lower." 


DESIGN  FOR  A  FUNERAL  CAR- 
RIAGE. 

To  the  Editor  qf  the  Mecfianics*  Magazine, 

Sir, — Allow  me  to  offer  to  your  notice  a 
design  for  a  new  funeral  carriage,  com- 
bining the  present  hearse  and  coach  in  one, 
which,  if  you  deem  worthy  of  insertion  in 
your  Magazine,  would  oblige, 

Yours  obediently,  the  Designer, 

H.  Laverock  Phillips. 

Description. — Fig.  1  is  an  external  view  of 

Fig.  1. 


the  carriage,  showing  seats,  a  a,  in  the  rear 
for  the  funeral  attendants.  Fig  2  is  a  sec- 
tional interior  elevation,  showing  the  re- 
ceptacle, 6,  for  the  coffin,  which  is  put  in  at 
the  back  of  the  carriage.     The  upper  sur- 

Fig.  2. 


face  of  the  front  end  of  this  receptacle 
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roimi  one  of  the  seats  in  the  body  of  the 
carriage. 
160.  Bennondiey  street. 


SPECIFICATIONS  OF  PATENTS 
RECENTLY  FILED.* 

Rabatte,  T.  M.  and  J.  Rettio.  Im- 
proved machinery  for  bruisingt  graining^  or 
currying  leather,  tkinSf  and  hides.  Patent 
dated  May  26,  IS65,    (No.  1202.) 

This  invention  comprises  an  arrangement 
of  pallets  that  connect  sets  of  mechanical 
pummels,  so  that  by  causing  the  hide  to 
slide  it  may  be  pummelled  in  two  cross  di- 
rections ;  a  peculiar  suspension  of  the  series 
of  mechanical  pummels  so  arranged  as  to 
bruise  the  skin  or  hide  equally  throughout, 
although  the  thickness  of  the  same  may 
▼ary,  &c. 

Avert,  J.  Improvements  in  apparatus  for 
conveying  heavy  weights  for  brmge-buitding 
and  other  purposes.  Patent  dated  May  26, 
1855.     (No.  1203.) 

This  invention  primarily  consists  of  a  car- 
riage provided  with  suitable  blocks  and 
Uckle,  in  combination  with  a  permanently- 
suspended  cable,  by  which  a  suspended 
weight  may  be  transferred  to  any  given 
point,  and  then  raised  or  lowered  at  pleasure. 

BoTTA,  F.  T.  A  new  construciou  of  fur- 
naees,  called  mixed  ^furnaces,  participating  rf 
the  heating  by  the  solid  fuel,  and  by  the  com- 
bustion  of  the  gaseous  products.  Patent 
dated  May  26, 1855.    (No.  1206.) 

This  invention  consists  mainly  in  certain 
arrangements  for  generating  and  consuming 
the  oxide  of  carbon  in  a  suitable  manner, 
and  in  applying  jets  of  steam  to  produce 
draught,  &c. 

Wateruouse,  T.  Improvements  in  the 
means  <f  actuating  forge  and  other  hammers, 
which  improvements  are  also  applicable  to  pile 
driving  and  other  like  purposes.  (A  commu- 
nication.) Patent  dated  May  26,  1855. 
(No.  1207.) 

Claim  1.— Constructing  forge  hammers 
and  other  machines  with  chambers  having 
adjustable  heads  or  pistons,  whereby  the 
spaces  within  which  air  is  to  be  compressed 
may  be  varied  in  size,  and  the  expansive 
force  of  the  compressed  air  used  in  the 
working  of  such  machines  increased  or  di- 
minished.  2.  Adapting  to  such  chambers 
inlet  and  outlet  valves,  by  means  of  which 
the  quantity  of  air  to  be  compressed  may  be 
regulated,  for  the  purpose  of  regulating  the 
action  of  such  machines. 


«  For  the  future,  in  oar  Abstracts  of  BpeeMea- 
tiens,  we  iball  omittlie  Cluriatian  nunee,  addrestei, 
and  profeMiona  of  pateuteei,  publishing  the  initial  | 
letters  only  of  the  Christian  names.  The  whole  ; 
mar  he  seen  in  fall  In  the  lists  of  Provisional  Pro-  ' 
teetions,  to  which  reference  maj  be  nuide  when  i 
aecessary.— Eo.  M.  M. 


Howell,  J.  B.  A  new  or  improved  mode 
or  modes  qf  consuming  more  effectually  the  gas 
and  gaseous  products  evolved  during  the  com- 
bustion qffuel.  Patent  dated  May  28, 1855. 
(No.  1209.) 

This  invention  consists  in  admitting  air 
to  furnaces  through  perforated  metal  plates 
or  tubes. 

Rowlands,  S.  A  new  or  improved  in- 
strument or  apparatus  to  be  used  for  purifying 
or  otherwise  treating  gas.  (A  communi- 
cation.) Patent  dated  May  28, 1855.  (No. 
1210.) 

The  inventor  employs  an  instrument  or 
apparatus  in  which  the  gas  to  be  treated  is 
made  to  pass  through  a  long  spiral  channel 
made  in  a  float  floating  on  the  liquid  to 
which  the  gas  is  to  be  exposed,  the  float 
being  so  disposed  as  to  be  susceptible  of  a 
rotary  motion  by  the  passage  through  it  of 
the  gas. 

SwiNTON,  E.  O.  Improvements  in  apply- 
ing motive  power  for  grinding  com,  and  for 
other  similar  purposes.  Patent  dated  May  28, 
1855.   (No.  1212.) 

Claim,—"  The  application  to  carts  or 
other  like  vehicles  of  grinding  or  crushing 
apparatus,  and  the  driving  of  the  same  by 
rotarv  motion  derived  from  the  running 
wheels." 

Morrison,  J.  A  new  mode  of  constructing 
railufays,  specially  intended  to  be  employed  for 
the  transit  qf  carriages  or  vehicles  moved  or 
propelled  by  human  power.  Patent  dated 
May  28,  1855.    (No.  1213.) 

This  invention  mainly  consists  in  so  con- 
structing  a  double  line  of  rails  that  it  shall 
present  an  uneven  or  undulating  surface  to 
the  wheels  of  carriages. 

RocH,  E.  M.  Improved  apparatus  for 
reading  or  bringing  into  sight  bills,  advertise- 
ments, papers,  maps,  and  similar  objects.  Pa- 
tent dated  May  28,  1855.    (No.  1215./ 

Claims  1. — '*  The  idea  of  showing  within 
the  front  of  a  shop-window  such  placards  as 
were  till  now  stuck  and  read  on  walls  or 
boards  along  streets,  or  public  resorts.  2. 
The  mode  of  animating  the  said  placards, 
by  means  of  a  continuous  motion"  I 

LsESE,  J.  jun.  An  improvement  or  im~ 
provements  for  obtaining  colouring  matter. 
Patent  dated  May  28,  1855.    (No.  1218.) 

This  invention  consists  in  extracting  in- 
digo from  waste,  or  linen  and  cotton  rags  of 
every  description  which  have  been  dyed  or 
printed  with  indigo,  aud  rendering  it  avail* 
able  for  subsequent  use. 

Whitehead,  J.,  jun.,  and  R.  K.  White- 
HEAD.  Improvements  in  finishing  woven  fa- 
brics. Patent  dated  May  28,  1855.  (No. 
121^.; 

This  invention  consists — 1.  In  obtaining 
a  finish  to  *'  Royal  or  Paris  rib  "  fabrics  by 
the  process  of  carding,  or  by  equivalent 
xneansi  whereby  a  raised  surface  or  surfaces 
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are  obtained,  whether  they  be  subsequently 
shorn  or  not.  2.  In  operating  upon  fabrics 
which  are  woven  with  patterns,  so  that  a 
portion  only  of  the  surface  or  surfaces  shall 
be  raised. 

Grafton,  H.  Improvements  in  apparatus 
for  heating  and  cooking,  Flitent  dated  May 
28,  1855.    (No.  1221.) 

This  invention  consists  in  the  application 
of  earthenware  in  moulded  forms,  as  cham- 
bers in  which  to  generate  and  enclose  the 
heat  of  gas-cooking  apparatuses. 

Coleman,  R.  Improvements  in  tlte  con^ 
struction  qf  land  rollers,  and  in  implements 
for  ploughing  and  breaking  up  or  scarifying 
the  soil  Patent  dated  May  29,  1855.  (No. 
1222.) 

Claims. — I.  Constructing  land  rollers  in 
divisions  or  parts  fitted  so  that  they  may 
adapt  their  positions  to  the  form  of  the 
ground  over  which  they  travel,  in  order  to 
equalize,  as  much  as  possible,  the  pressure 
on  the  surface  of  the  earth.  2.  Mounting 
and  fitting  ploughs  or  other  tilling  imple- 
ments on  stems,  in  such  manner  that  a 
rising  or  lowering  motion  may  he  imparted 
to  them,  independently  of  any  up  and  down 
motion  of  the  travelling  carriage,  for  the 
purpose  of  inserting  such  implements  into, 
or  withdrawing  them  from  the  ground,  and 
otherwise  regulating  their  position  as  de- 
scribed. 

Dunn,  D.  Improvements  in  steam  boilers. 
Patent  dated  May  29,  1855.     (No.  1223.) 

The  inventor  constructs  boilers  which 
slowly  revolve  on  axes,  like  cofiee-roasting 
machines. 

AcKLiN,  J.  B.  Improvements  in  the  mode  of 
substituting  paper  to  pasteboards  in  jacquard 
looms.  Patent  dated  May  29,  1855.  (No. 
1224.) 

This  invention  consists  in  the  disposition 
of  a  machine  or  apparatus  applied  to  the 
jacquard  loom,  so  that  light  sheets  of  paper 
may  be  used  instead  of  the  pasteboards  used  in 
such  looms  for  manufacturing  ornamented 
fabrics  ;  and  it  also  refers  to  an  apparatus  for 
punching  the  paper  used  in  the  weaving 
process. 

Lafond,  E.  J.,  and  Count  L.  A.  de 
Chatacvillard.  Improvements  in  the  pro- 
cesses  of  and  apparatus  for,  treating  mineral, 
animal,  and  vegetable  matters,  for  obtaining 
oils,  essences,  parqffine,  and  other  similar  pro- 
ducts. Patent  dated  May  29, 1855.  (No.l225.) 

The  inventors  describe  certain  distilling 
processes  particularly  applicable  to  the 
treatment  of  turf,  and  apparatus  for  carrying 
them  out,  which  we  will  refer  to  more  fully 
hereafter. 

Payne,  £.  J.  Improvements  in  the  nut" 
nufacture  qf  covered  thread.  (A  communi- 
cation.) Patent  dated  May  29, 1855.  (No. 
1226.) 

These  improvements  consist  in  covering 


cotton'  thread,  or  "other  inferior  filamentsi 
with  silk,  so  as  to  produce  a  thread  which 
may  present  the  same,  or  nearly  the  same 
appearance  as  if  made  entirely  of  silk. 

liANosHAW,  W.  and  G.,  and  W.  Jellet. 
Improvements  in  machinery  for  mantfacturing 
fancy  fabrics  with  both  sides  alike.  Patent 
dated  May  29,  1855.    (No.  1228.) 

This  invention  consists  in  using  two  warps, 
and  fixing  to  a  bar  or  shaft  a  number  of 
double-hooked  needles  which  are  made  to 
roll  or  to  perform  portions  of  revolutions 
alternately,  by  means  of  a  cam  or  eccentric, 
the  needles  being  arranged  to  form  both 
sides  of  the  fabric  alike. 

Lee,  T.  V.  Improvements  in  generating 
steam  in  marine  and  other  boilers.  Patent 
dated  May  29,  1855.    (No.  1229.) 

Claims. — 1.  The  application  of  hydro- 
caloric  or  surcharged  steam  for  the  purpose 
of  generating  and  maintaining  steam  in 
marine  and  other  boilers,  as  described.  2. 
The  production  of  fresh  water  from  sea 
water  by  passing  it  in  a  state  of  vapour 
through  a  neated  chamber  lined  or  charged 
with  pumice-stone. 

Rogers,  G.  Improvements  in  apparatfse 
for  retaining  and  drawing  off  aerated  liquors. 
(A  communication.)  Patent  dated  May  29, 
1855.     (No.  1230.) 

This  invention  mainly  consists  in  con- 
structing valvular  stoppers  "  with  a  passage 
in  the  valve-stem  with  two  lateral  aper- 
tures, one  of  which  communicates  with  the 
interior  of  the  bottle,  and  the  other  with  the 
spout  or  outlet  when  the  valve  is  opened." 

Henry,  W.  A.  Improvements  in  vices,  and 
in  the  mode  of  securing  the  same  to  work- 
benches. Patent  dated  May  29,  18  J  J.  (No. 
1231.) 

These  improvements  consist  in  enabling 
the  two  jaws  to  turn  in  sockets,  and  thus 
adjust  themselves  to  tapered  objects ;  and 
also  in  the  employment  of  a  peculiar  ar- 
rangement for  adjusting  or  setting  the  ful- 
crum of  the  moveable  jaw  forward  or  back- 
ward, so  as  to  grasp  large  or  small  objects 
with  equal  facility  without  altering  the  ten- 
sion of  its  spring. 

Newton,  A.  Y.  An  improved  calculating 
apparatus.  Patent  dated  May  30,  1855. 
(No.  1236.) 

The  principal  features  of  this  apparatus 
are  a  jointed  lever  for  moving  a  large  nu- 
merical  indicator,  and  a  pin  or  its  equiva- 
lent for  acting  upon  the  lever  in  a  certain 
manner. 

Wharton,  £.  Improvements  in  steam 
engines.  Patent  dated  May  31,  1855.  (No. 
1239.) 

This  invention  consists— 1.  In  a  new  ar- 
rangement of  the  parts  of  a  direct-acting 
compound  expansive  steam  engine,  and  in  a 
new  arrangement  of  the  parts  of  three-port 
slide  valves. 
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DuRLOP,  C.  T.  ImprovemgnU  in  the  mo- 
nufaetta-e  qf  chlorine.  Patent  dated  May  31, 
1855.    (No.  1243.) 

This  invention  conBiits  in  preparing  artifi- 
cial oxide  of  manganese  from  the  residuum 
obtained  in  the  manufacture  of  chlorine. 
The  special  process  which  the  inventor  pre- 
fers to  adopt,  is  the  transformation  of  the 
chloride  of  manganese  into  a  carbonate  of 
manganese,  by  the  agency  of  any  well-known 
means,  and  the  subjecting  of  the  carbonate 
thus  prepared  to  the  action  of  heat,  in  con- 
tact with  atmospheric  air. 

BiCKERTON,  S.  Jn  improved  oil  lubri. 
cator.  Patent  dated  May  31,  1855.  (No. 
1246.) 

)n  the  arrangement  described  by  the  in- 
ventor an  endless  chain  is  passed  over  a 
pulley,  and  hangs  down  nearly  to  the  hot. 
\  torn  of  an  oil  vessel,  so  that  when  the  cup 

'  is  charged  with  oil,  and  a  small  shaft  caused 

to  rotate  by  the  movement  of  the  shaft  to 
be  lubricated,  the  chain  is  continually  car- 
ried over  the  small  pulley,  and  with  it  por- 
tions  of  oil  are  taken  up. 

CoLONOB,  A.  B.  A.  B.  £.  de.  An  im- 
proifed  diving  apparatus.  Patent  dated  May 
31,  1855.     (No.  1247.) 

This  apparatus  consists  of  a  tube  closed 
water.tignt  at  the  bottom,  and  furnished  at 
the  sides  with  glazed  apertures  and  flexible 
tabes  or  gloves,  into  which  the  arms  of  tlie 
diver  may  pass,  and  by  means  of  which  he 
may  lay  hold  of  external  objects. 

AsHWORTH,  R.,  and  S.  Stott.     Certain 

appendages  to  and  improvements  in  machinery 

I  for  preparing,  spinning,   douhlingf   twisting, 

and  winding  fibrous  substances.    Patent  dated 

January  5,  1855.     (No.  1248.) 

Claims. — 1.  The  adaptation  to  and  employ- 
ment in  frames  for  preparing,  spinning,  doub- 
ling, twisting,  and  winding  fibrous  substances 
of  a  compouud  spindle  and  tube  or  collar  in 
i  combination  with  an  improved  flyer,  and 

,  •        parts  in  connection  therewith,  as  described. 
I  2.  The  pressing  together  of  the  rollers  used 

for  drawing  or  pressing  fibrous  substances 
by  means  of  an  elastic  material  or  spring,  in 
such  manner  as  not  to  exert  any  force  or 
weight  upon  the  bearings  of  the  bottom  or 
under  rollers,  as  descried. 

WoRSDBLL,   T.     Improvements  in   lifting 
jacks.  Patent  dated  May  31,1855.  (No.l249.) 
A  full  description  of  this  invention  will 
shortly  be  given. 

Brooman,  R.  a.  Improvements  in  dyeing 
cotton  threads,  yams,  and  twists.  (A  com- 
munication.) Patent  dated  May  31,  1855. 
(No.  1250.) 

These  improvements  refer  to  the  dyeing 
of  cotton  tlireads,  yarns,  and  twists  in  red, 
violet  or  lilac,  and  brown,  and  in  the  dif- 
ferent shades  of  these  colours,  by  means  of 
madder,  garanciue,  and  alizarine.    The  co- 


^  lours  imparted  are  *<fast  colours,"  and  the 
methods  adopted  by  the  inventor  resemble 
those  employed  in  printing  calicoes. 

Fontainemoreau,  P.  A.,L.  C.de.  Certain 
improvements  in  the  treatment  of  vegetable 
and  animal  oils.  (A  communicaUon.)  Pa. 
tent  dated  June  1,  1855.    (I«o.  1252.) 

Claim.-^  The  employment  of  iodine  and 
an  alkali,  or  iodide  of  potassium,  for  neu- 
tralizing the  acid  in  Colza  and  other  oils, 
which,  in  combination  with  other  ingre- 
dients, are  used  for  lubricating  machinery. 

Peyton,  R.,  and  A.  S.  Stocrbr.  Im- 
provements in  the  manufacture  qf  bedsteads. 
Patent  dated  June  1,  1855.    (No.  1253.) 

This  invention  consists  in  combining 
wooden  pillars,  standards,  posts  or  legs, 
with  metal  collars  or  corner  pieces  to  which 
the  end  and  sido  rails  are  hinged ;  and  in 
constructing  the  posts,  pillars,  or  legs  so  as 
to  receive  the  metal  collars,  and  secure 
them  firmly  thereto. 

Yenart,  C.  I.  C.  Improvements  in  ap- 
paratus for  roasting  coffee  and  other  substances. 
Patent  dated  June  1,  1855.    (No.  1254.) 

Claims — 1.  The  use  of  rotating  cylinders 
or  chambers  with  an  internal  flue  or  central 
passage  through  which  the  heat  passes, 
whereby  the  coflee  is  subjected  to  heat 
radiating  from  the  centre,  as  well  as  that 
applied  to  the  exterior  of  the  cylinder.  2. 
Subjecting  coflee  after  it  has  been  roasted 
to  the  action  of  the  aromatic  vapours  pass- 
ing ofl*  from  another  parcel  of  coflee  under- 
going the  process  of  roasting  in  a  separate 
chamber. 

Pellenz,  J.  C.  Improvements  in  the  mait- 
t^acture  qf  iron  wheels.  Patent  dated  June 
1,  1855.    (No.  1255.) 

The  inventor  describes  a  wheel  in  which 
a  combination  of  a  disc  and  spokes  is  em- 
ployed. 

Wmytocic,  R.  Improvements  in  colouring 
yarns  or  threads  intended  to  form  elements  rf 
various  loom  fabrics,  and  for  crochet  work  and 
knitting.  Patent  dated  June  1,  1855.  (No. 
1256.) 

Claims — 1.  Printing  by  means  of  pulleys 
pressing  the  yarn  upwards  against  a  glass 
plate  or  flat  substance  under  which  a  consi- 
derable length  of  yam  or  thread  is  placed 
evenly  ready  to  be  printed.  2.  **  Printing 
by  pulleys  without  uble  or  cylinder,  but 
colouring  between  revolving  pulleys  as  de- 
scribed." 

Spencer,  H.  Improvements  in  machinery 
or  apparatus  for  twisting  and  winding  spun 
yarns  or  threads.  Patent  dated  June  1, 1855. 
(No.  1257.) 

This  invention  consists — 1.  In  placing 
cops  or  bobbins  of  yarn  or  thread  upon 
spindles  for  the  purpose  of  imparting  addi* 
tional  twists  by  means  of  flyers.  2.  In 
winding  the  yurn  or  iliread  afierit  is  twisted 
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on  to  vertical  bobbins  or  swifts,  the  same 
being  driven  by  friction  surfaces. 

Boyd,  J.  ImprotfemenU  in  letter-press 
printing  machines.  Patent  dated  June  2, 
U55,    (No.  1268.) 

This  invention  consists — 1.  In  stopping 
the  impressing  cylinders  during  the  back 
action  of  the  reciprocating  table.  2.  In  the 
use  of  conically-shaped  impressing  cylinders 
and  horisontal  circular  rotating,  or  partially 
revolving  tables,  as  applied  to  letter-press 
printing  machines.  S.  In  the  application 
of  the  quadrant  (or  sector)  motion  to  the 
under  side  of  the  tables  of  printing  machines 
to  give  them  a  reciprocating  motion. 

Lane,  J.  and  J.  Taylor.  An  improved 
engine.  Patent  dated  June  2,  1855.  (No. 
125fl.) 

The  inventors  employ  a  circular  piston 
which  has  a  slot  across  the  face  of  it,  and 
which  is  fixed  on  a  shaft.  In  the  slot  a  flat 
plate  or  tongue-piece  of  the  full  width  of 
the  piston  is  fitted,  and  extends  above  the 
circular  face  of  the  piston  to  the  inner  cir- 
cular  side  of  the  cylinder  in  which  it  is  en- 
closed, and  when  travelling  round  has  an 
excentric  motion,  and  runs  concentrically 
to  the  outer  rotating  cylinder. 

Little,  C.  Improvements  in  machinery  or 
apparattu  for  the  manufacture  qf  envelopes. 
Patent  dated  June  2,  1855.     (No.  1262.) 

This  invention  consists — 1.  In  the  use  of 
weighted  bell  crank  levers  working  with  one 
end  in  a  folding  box  for  inclining  the  flaps 
of  the  envelope  previous  to  the  second  de- 
scent of  the  plunger.  2.  In  a  mode  of  feed- 
ing from  a  pile  of  blanks  by  a  peculiar 
arrangement  of  lever  fitted  at  the  extremity 
with  any  suitable  soft  or  elastic  substance. 

Cart  WRIGHT,  H.  An  improved  steam- 
cock.  Patent  dated  June  2,  1855.  (No. 
1263.) 

The  object  of  this  invention  is  to  balance, 
or  nearly  balance,  the  pressure  of  the  steam 
upon  the  plug  of  the  cock,  by  causing  the 
steam  to  act  upon  the  plug  equally  all 
round  it. 

Arhelin,  F.  C,  jun.  Certain  improve* 
ments  in  ploughs.  Patent  dated  June  2, 
1855.     (No.  1264.) 

Claims. — 1.  The  fitting  or  fastening  of 
the  pieces  composing  the  plough  by  means 
of  wedges  and  keys  bo  that  they  may  be 
easily  separated  and  refitted.  2.  The  addi- 
tion to  the  sole  of  a  heel-piece,  which  may 
be  easily  replaced  when  worn  out.  3.  A 
particular  construction  of  ploughshare  fast- 
cned  in  by  means  of  wedges,  and  the  em- 
ployment of  a  moveable  ploughshare  point, 
separate  from  the  feather,  and  fastened  by 
keys.  4.  Certain  arrangements  for  fastening 
a  draught-chain  or  rod,  which  serves  as  a 
draught-chain.  5.  An  arrangement  for 
connecting  the  coulter  to  the  bearer  by 


means  of  a  tie. piece  and  wedge  or  key. 
6.  The  general  arrangement  of  parts  de- 
scribed. 

GoDEFROY,  P.  A.  Improvements  in  the 
treatment  of  gutta  percha.  Patent  dated 
June  4,  1855.    (No.  1268.) 

The  principal  part  of  these  improvements 
consists  in  combining  the  shells  of  the  fruit 
of  the  cocoa  nut-tree  in  a  finely  ground 
state  with  gutta  percha. 

Kaye,  H.  J.,  and  P.  Burrell.  An  im- 
proved mode  of  communicating  to  each  rf  two 
trains  that  are  in  motion  the  distance  they  re- 
spectively are  from  each  other.  Patent  dated 
June  4,  1855.    (No.  1270.) 

This  invention  **  consists  in  the  applica- 
tion of  electro-magnetism  to  the  raismg  or 
otherwise  moving,  by  means  of  a  train  in 
motion,  of  a  succession  of  rods  placed  on 
and  connected  with  a  line  of  railway,  or  a 
railway  station,  to  a  height  varying  with  the 
distance  of  the  train  from  the  rod  raised  or 
otherwise  moved,  and  which  height  is  in- 
dexed on  the  engine." 

Eley,  W.  An  improvement  in  the  manu- 
facture of  detonating  caps  for  fire-arms.  Pa- 
tent dated  June  4, 1855.    (No.  1272.) 

The  object  of  Uiis  invention  is  so  to  con- 
struct the  interior  surface  of  a  detonating 
cap,  that  when  pressed  on  to  a  nipple,  it 
shall  offer  to  the  passage  through  the  nipple, 
a  flexible  water-proof  surface,  which  shall 
close  the  orifice  sufficiently  to  prevent  the 
passage  of  air,  water,  or  moisture  to  the 
charge. 

Morewood,  E.,  and  O.  Rogers.  Im- 
provements in  coating  sheets  of  wrought-iron. 
Patent  dated  June  4,  1855.  (No.  1273.) 
'  In  carrying  out  this  invention  the  sheets 
are  to  be  first  cleansed  by  dilute-acid  in  the 
ordinary  manner,  then  covered  over  with 
some  one  or  more  of  the  following  substances 
in  a  solved  or  melted  state,  vis.,  turpentine, 
resins,  lac,  gums,  oil,  grease,  gelatinous  or 
bituminous  matter.  Sheets  so  prepared  will 
be  ready  to  be  soldered  without  being  firat 
coated  with  tin. 

Green,  G.  Improvements  in  sawing  ma- 
chinery. Patent  dated  June  4,  1855.  (No. 
1274.) 

This  invention  consists  in  the  application 
of  two  independent  feed  motions  to  a  sawing- 
machine  or  fVame,  by  means  of  two  ratchet 
wheels  and  pinions,  one  ratchet  wheel  and 
pinion  being  fixed  to  a  hollow  shaft,  and  the 
other  on  a  shaft  which  passes  through  the 
latter,  &c. 

Newton,  W.  E.  An  improved  eonstruc- 
tion  of  ships*  auger.  (A  communication.) 
Patent  dated  June  4,  1855.    (No.  1275.) 

Claim. — Affixing  to  the  end  of  an  auger 
stock  a  separate  piece  to  constitute  the  cut- 
ting part,  and  securing  it  in  position  by 
means  of  a  dovetail  notch  or  notches,  and  a 
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terev,  with  or  without  »  steadying  pin  as 
described. 

Pols,  F.  ImgHrovements  in  electrO'Coaiing 
irom.  Patent  dated  June  S,  1865.  (No. 
1276.) 

Cleim». — 1.  **  The  regulating  or  modulat- 
ing of  the  intensity  or  quantity  of  the 
electric  current  from  the  battery  proportion, 
ateijr  to  the  surfaces  of  the  iron  to  be 
coated,  thus  causing  the  sine  to  be  deposited 
upon  the  iron  in  the  smallest  possible  par- 
tieles  or  atoms,  thereby  securing  a  perfect 
adhesion  of  the  zinc  to  the  iron.  2.  The 
employment  of  sulphate  or  hydroohlorate  of 
zinc,  or  double  or  treble  salts  of  the  same, 
with  potash,  soda,  and  ammonia,  for  the 
purpose  described.  8.  The  rinsing  of  the 
exhausted  fluid  from  the  bath  in  the  battery, 
and  that  from  the  battery  in  the  bath." 

Obdob,  J.  Improvements  in  the  ditlrilm- 
twm  ef  moHoe  potoer.  (A  communication.) 
Patent  dated  June  5,  1855.    (lio.  1279.) 

The  inventor  describes  a  combination  of 
a  pneumatic  machine  with  a  number  of  pipes 
furnished  with  pistons  at  their  extremities, 
and  a  number  of  cylinders,  the  parts  being 
BO  arranged  that  the  motiTS  power  which 
works  the  pneumatic  machine  sets  in  motion 
all  the  pistons. 

CoFPfN,  D.  N.  B.,  jun.  A  new  and  useful 
impropement  in  te^f-ehsing  stop-cocks.  Patent 
dated  June  5,  1855.    (No.  1280.) 

Claim. — ^The  application  of  elastic  pack- 
ing, so  that  it  shall  perform  the  two  duties 
of  packing  the  yalve  stem  and  constantly 
pressing  the  valve  towards  its  seat. 

Curtice,' C.  A  new  and  improved  light 
aiarm  or  burglar  annnneiator,  or,  apparatus 
to  give  alarm  when  a  bmrglarious  attempt  is 
made  to  enter  a  room  or  dwelUng,  (A  com- 
manication.)  Patent  dated  June  5,  1855. 
(No.  1282.) 

The  inventor  so  connects  a  match  holder 
and  a  bell-spring  with  a  slide,  that  the 
spring  of  the  slide  on  being  set  free  by  the 
opening  of  the  door,  shall  not  only  elevate 
the  match  holder,  but  also  set  the  bell  in 
motion. 

Barrows,  T„  Improvements  in  the  treat- 
ment of  wool.  Patent  dated  June  6,  1855. 
(No.  1283.) 

This  iuTcntion  consists  in  the  application 
of  nitre  or  any  of  its  equivalent  salts  to  wool 
in  a  warm  bath,  for  the  purpose  of  restoring 
the  wool  when  it  has  become  changed,  as 
well  as  for  cleansing,  softening,  and  prepar- 
ing it,  so  as  to  better  adapt  it  to  receive 
dyes  and  be  finished  into  fabrics. 

Allen,  £.  An  improved  breeeh-loading 
/rs-onn.  Patent  dated  June  5,  1855.  (No. 
1284.) 

This  inyention  consists  in  so  combining 
a  rotary  or  moveable  breech  and  a  charge 
chamber  with  the  barrel  of  a  fire*ann,  that 


the  breech  shall  uncover  the  passage  into 
the  barrel,  and  the  charge-chamber  be 
brought  into  a  position  to  permit  a  cartridge 
to  be  passed  into  it  and  the  barrel,  when 
the  breech  and  charge-chamber  are  rotated 
in  one  direction,  and  that  when  they  are 
rotated  in  the  opposite  direction  the  breech 
shall  be  made  to  cover  the  passage  into  the 
barrel,  and  the  chamber  in  conjunction  with 
the  barrel,  be  caused  to  bend,  break,  and 
hold  the  cartridge,  &o. 


PROVISIONAL  SPBCIPICATIONS   KOT  PRO- 
CEEDED WITH. 

Methven,  D.  Improvements  in  the  ma- 
nufaeture  of  stoppers  for  bottles  and  other 
vessels.  Application  dated  May  26,  1855. 
(No.  1204.) 

This  invention  consists  in  forming  a 
stopper  of  a  hollow  piece  of  vulcanized 
India-rubber  or  cork,  which  has  a  cone  to 
enter  at  the  end  which  passes  into  the  neck 
of  the  bottle,  this  cone  being  acted  upon  by 
a  screw  and  nut  » 

Ne UPPER,  G.  An  improved  mode  of  pro^ 
ducing  patterns  upon  floorcloths  and  other 
ornamental  coverings  for  floors,  waUsy  tables, 
and  other  surfaces.  Application  dated  May 
26,  1855.     (No.  1205.) 

This  invention  mainly  consists  in  laying 
delible  colours  upon  a  surface  prepared 
with  coats  of  a  composition  of  oil  and  co- 
louring matter,  and  in  varnishing  and  wash- 
ing the  whole  over  in  a  suitable  manner. 

Bellford,  A.  £.  L.  Improved  machi- 
nery to  be  used  in  preparing  flax,  tiemp,  and 
other  fibrous  matters,  (A  communication.) 
Application  dated  May  26,  1855.  (No. 
1208.) 

This  invention  relates  to  certain  ma- 
chinery for  effecting  some  of  the  preparatory 
operations  which  hemp,  flax,  and  other 
fibrous  materials  have  to  go  through  before 
being  heckled  and  combed. 

Full  WOOD,  B.  Improvements  in  the 
purification  of  mineral,  vegetable,  and  animal 
matters  containing  oily,  bituminous,  resinous, 
ammoniacal,  and  aqueous  qualities.  Applica- 
tion dated  May  28, 1855.     (No.  1211.) 

This  invention  relates  to  the  purification 
of  the  matters  named  in  the  title  by  certain 
chemical  and  mechanical  means,  in  lieu  of 
by  distillation. 

MoRiEs,  F.  DE.  Improvements  in  obtain- 
ing motive  power.  Application  dated  May 
28.1865.    (No.  1216.) 

This  invention  consists  **in  alternately 
displacing  gravity  which  is  called  into 
action  by  human,  horse,  or  animal  power, 
or  any  attraction  or  impulsion  whatever." ! 

Bellford,  A.  E.   L.     Improvements  in 
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teufhg  fnaehines.    Application  dated  May 
28,1855.    (No.  1217.) 

This  inYention  consists  of  a  looper  of  a 
novel  kind,  operating  in  combination  with 
a  needle  to  form  a  stitch  with  a  single 
thread;  in  a  certain  method  of  operating  the 
needle  in  connection  with  the  aforesaid 
looper  to  throw  the  thread  over  its  point ;  8re. 

Salt,  T.  P.  Improvements  in  the  crni" 
struetion  of  artificial  Ug».  Application  dated 
May  28, 1855.     (No.  1220.) 

This  invention  consists  in  substituting  for 
the  mechanism  employed  for  obtaining  the 
movements  in  an  artificial  leg,  a  cord  of 
vulcanized  India-rubber  or  other  equivalent 
elastic  material,  which  is  secured  to  certain 
fixed  points,  and  passes  over  friction  rollers 
under  the  knee  and  at  the  instep. 

Clowes,  £.    An  improved  construction  of' 
spring  for  resisting   sudden  and  continuous 
pressure.    (A    communication.)      Applica- 
tion dated  May  29, 1855.    (No.  1227.) 

This  invention  consists  in  the  employ- 
ment of  a  spring  composed  of  several  plates 
of  steel,  bent  to  the  form  of  a  bow,  and 
placed  together  loosely  in  pairs,  their  ends 
being  confined  in  suitable  guides  which 
sufficiently  expose  the  spring  to  permit  of 
any  broken  or  defective  plates  being  re- 
placed easily. 

Johnson,  J.  H.  Improvements  in  casting 
metals.  (A  communication.)  Application 
dated  May  29,  1855.    (No.  1232.)! 

These  improvements  consist  in  the  em- 
ployment of  a  circular  chill  or  mould  fitted 
into  the  end  of  a  shaft  working  either  hori- 
zontally or  vertically  in  suitable  bearings, 
and  rotated  at  a  high  velocity  by  gearing  or 
driving  pulleys. 

Johnson,  J.  H,  Improvements  in  stamp* 
ing  and  embossing  presses.  (A  communica- 
tion.) Application  dated  May  29,  1855. 
(No.  12SS.) 

These  improvements  consist  in  the  em- 
ployment of  any  required  number  of  dif- 
ferent stamps  fitted  to  work  vertically  in 
the  overhanging  extremity  of  the  curved 
bracket  or  arm  of  an  embossing  or  stamp- 
ing press,  such  stamps  being  individually 
brought  in  contact  with  the  object  to  be 
stamped  by  a  lever  handle  working  on  a 
swivel  or  pivot  centre  in  the  top  of  the 
bracket,  so  that  it  may  be  moved  laterally 
in  order  to  be  brought  into  any  one  of  the 
stamps  desired. 

M'Low,  T.  Improvements  in  screw-pro- 
peUers,  Application  datftd  May  29,  1855. 
(No.  1284.) 

This  invention  relates  to  a  mode  of  form- 
ing  the  blades  of  serew. propellers,  the  object 
of  which  is  to  prevent  the  water  from 
spreading  out  at  right  angles  or  radiating 
from  the  propeller  shaft  by  the  centrifugal 
action  of  the  blades. 


Aked,  R.  D.  Improvements  in  the  con* 
struetion  of  stands  for  supporting  crochet 
reels  when  in  use.  Application  dated  May 
30,1855.    (No.  1235.) 

These  improvements  consist  in  a  mode 
of  supporting  the  reel  in  the  stand  so  as  to 
reduce  the  friction  of  the  parts  upon  which 
the  reel  turns  when  in  use,  and  thus  to 
enable  the  material  to  be  drawn  therefrom 
freely  at  all  times,  instead  of  by  jerks  as 
heretofore. 

Wharton,  £.  Improvements  in  ordnance 
and  fire-arms.  Application  dated  May  31, 
1855.     (No.  1237.) 

These  improvements  consist  in  forming 
the  bore  of  ordnance  of  steel,  by  lining  them 
with  a  steel  tube  supported  internally,  aud 
carried  by  a  loam  core  concentrically  with 
the  centre  of  the  mould,  which  is  placed  in 
a  vertical  position,  the  fluid  metal  being  run 
in  at  the  lower  end  of  it,  and  flowing  up  and 
around  the  steel  tube  or  cylinder. 

Wharton,  £.  Improvements  in  the  ma* 
ehinery  for  manufacturing  meted  tubes.  Ap  • 
plication  dated  May  31,  1855.     (No.  1238.) 

This  invention  consists  of  a  machine  for 
rolling  various-sized  tubes  of  copper,  brass, 
or  other  alloys  with  one  set  of  rolls  which 
have  but  one  groove  or  aperture,  &o. 

JuLLiON,  J.  L.  The  mamfycture  of 
paper,  card,  and  millboard,  from  certain 
vegetable  productions.  Application  dated 
May  31,  1855.    (No.  1240.) 

The  inventor  proposes  to  manufacture 
paper,  card,  and  millboard  of  the  fibres  of 
the  banana  and  plantain,  of  waste  or  pressed 
sugar-canes,  and  of  the  various  waterflaga 
that  abound  in  warm  countries,  by  dusting 
the  said  substances  in  the  machine  called  a 
devil,  cutting  them  in  a  common  chaff  cut- 
ting box,  boiling  them  in  a  dilute  solution  of 
caustic  alkali,  with  or  without  steam  prea. 
sure,  and  bleaching  in  the  usual  way  with 
hypochloride  of  lime. 

Leetch,  J.  An  improved  construction  of 
helmet  or  head-dress.  Application  dated 
May  30,  1855.    (No.  1241.) 

The  inventor  constructs  a  helmet  of  a 
light  frame,  made  of  steel-bands  or  springs 
so  arranged  over  and  about  an  inner  cap  of 
leather  or  other  material  as  to  entirely  pro- 
tect the  head  from  outward  violence. 

RiMiNOTON,  W.,  junior.  A  new  spring* 
hinge  for  swing  doors.  Application  dated 
May  31,  1855.    (No.  1242.) 

The  inventor  employs  levers  of  the  third 
order,  each  acting  upon  a  powerful- tempered 
steel  spring.  To  these  levers  hooked  pieces 
are  connected  and  placed  in  opposite  direc 
tions  with  respect  to  each  other,  embracing 
a  pin  fixed  into  a  wrought-iron  arm  or  lever 
attached  to  or  formed  upon  the  pivot  upon 
which  the  hin$(e  turns,  &c. 

Lubbock,  Sir  J.  W.  An  in^ovesneni  ap^ 
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plieahh  to  telescopes  and  other  nmilar  optical 
httrumenU,  Application  dated  May  31, 
1855.     No.  1244. 

This  invention  coniiats  in  the  application 
to  the  object-end  of  portable  telescopes,  or 
other  similar  optical  instruments,  of  a  re- 
flector consisting  of  a  mirror  or  a  prism,  so 
that  the  object  to  be  viewed  may  be  received 
thereon  at  right-angles  to  the  axis  of  the 
telescope. 

Sachs,  H.  jfn  improved  coiutruction  of 
founlain-peu.  Application  dated  May  31, 
1855.    (No.  1245.) 

This  invention  consists  in  making  the 
stem  of  the  pen-holder  a  reservoir  for  ink. 
The  top  is  closed  with  an  adjustable  cap, 
which,  when  raised,  will  admit  to  the  reser- 
voir air  w]iich  will  force  the  ink  out  at  the 
L        other  end. 

^  Jackson,  A.,  £.  Kershaw,  and  J.  Ro- 

berts.   Improvement*  in  looms  for  weaving. 
Application   dated  June   1,   1855.      (No. 
1251.) 
I  This  invention  consists  in  .producing  the 

operations  of  picking  and  shedding  by  a 
sun  and  planet  motion ;  and  in  obtaining  a 
positive  delivery  motion  by  means  of  a 
ratchet  wheel  giving  a  surface  traversing 
motion,  &c. 
i  Taylor,  J.,  and  W.  Smith.    Improve^ 

ments  in  the  chain  rfraUtoaye,  Application 
dated  June  2,  1855.     (No.  1260.) 

This  invention  consists  in  making  a  joint 
and  middle  chair  with  one  jaw,  and  fixing, 
in  the  place  of  the  ordinary  wood  key,  a 
loose  piece  of  iron  by  means  of  bolts  or 
cotters  ;  also  in  making  a  chair  in  two 
parts,  with  a  jaw  on  each  part,  the  joint  of 
the  two  parts  pressing  transversely  under 
the  rail,  both  pieces  being  bolted  together 
at  each  end. 

CoE,   C.    Improvements  in  the  mode  or 

method  rf"  manufacturing  druggets,  bockings, 

\         pilot  cloths,  blankets,  or  similar  strong  mate- 

'*       Waif.     (A  communication.)     Application 

dated  June  2,  1855.    (No.  1261.) 

The  inventor  proposes  to  use  an  extra 
floating  warp  of  cotton  or  similar  materia], 
and  confine  it  to  the  centre  or  interior  of 
the  goods  above  mentioned,  still  preserving 
a  woollen  face  on  both  sides. 

Galante,  H.  An  improved  surgical  in* 
jection-bottle.  Application  dated  June  2, 
1855.    (No.  1265.) 

This  invention  consists  of  an  injection- 
bottle  formed  of  an  elastic  or  other  material, 
and  of  such  a  shape  as  to  stand  upright 
when  placed  on  a  flat  surface. 

DoRE,  J.  T.  An  improved  mode  of  con- 
ilructing  boxes  or  cases  for  holding  needles, 
buttons,  and  other  wares.  Application  dated 
Jane  2,  1855.    (No.  1266.) 

The  object  of  this  invention  is  to  con- 
struct  the  above-named  boxes  in  sach  man- 


ner that  packets  of  any  particular  article 
may  be  kept  together,  and  presented  at  the 
upper  part  of  the  box,  ready  to  be  removed 
when  required. 

Staite,  M.  The  manvfacture  of  a  new 
black  paint.  Application  dated  June  4, 
1855.     (No.  1267.) 

The  inventor  crushes  carbon  by  means  of 
hammers  and  rollers,  and  grinds  it  by 
means  of  stones,  and  then  takes  the  dust 
and  passes  it  through  sieves  (of  about  3,000 
holes  to  an  inch),  or  subjects  it  to  sue 
cessivc  washings  in  large  tubs.  When  a 
sufficiently  fine  dust  or  sediment  is  procured, 
he  mixes  it  with  linseed  oil,  in  the  propor- 
tion of  about  6  gallons  to  a  ton,  and  re- 
grinds  it  to  a  fine  soluble  paste. 
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Dated  November  9,  1855. 

2520.  John  Olive  and  William  Olive,  of  Wool- 
fold,  near  Bury,  Lancaster,  railway-carriage  build- 
ers. Improvements  in  the  manufacture  of  wheels 
for  railway  and  other  purposes. 

Dated  November  17,  1855. 
3596.  Joseph  Shaw,  of  New  King-street,  Hull, 
Yorkshire.    Improvements  in  the  prevention  of 
accidents  arising  Arom  collisions  on  railways. 

Dated  November  23,  1855. 

2643.  John  Henry  Hutchinson,  of  East  Retford, 
Nottingham,  gentleman.  Improved  machinery  for 
converting  rectilinear  motion  into  rotary  motion. 

2645.  John  Jobson,  of  Litchurch,  Derby,  iron- 
founder.  Improvements  in  the  manufacture  of 
railway-ehairs. 

Dated  November  24,  1855. 

2649.  Jean  Lobstein,  of  Paris,  Rue  de  I'Echt- 
quicr,  mechanical  draughtsman.  Improvements 
in  sewing-machines. 

2651.  Robert  Knowles,  of  Chorlton-upon-Med- 
lock.  Lancaster,  mechanic.  Improvements  in 
winding  on  in  certain  machines  for  spinning  cotton 
and  other  fibrous  materials. 

2653.  Charles  Sanderson,  of  Sheflleld,  York, 
merchant.  An  improvement  in  the  manufacture 
of  iron. 

Dated  November  26,  1855. 

2655.  Louis  Joseph  Fr6d£rio  Marguerltte,  che- 
mist, of  Paris,  France.  Improvements  in  precipi- 
tating certain  salts. 

2657.  John  Wilkes,  of  Birmingham,  Warwick, 
manufacturer.  An  improvement  or  improvements 
in  the  manufacture  of  tubes  of  copper  and  alloys 
of  copper. 

2659.  Fransois  Coignet,  of  Rue  Hauteville, 
Paris,  France.  Certain  improvements  in  the  use 
and  preparation  of  plastic  materials  or  composi- 
tions to  be  used  aa  artificial  stone,  or  as  concrete 
or  cement  for  building  and  other  purposes. 

2661.  Frederick  Osbourn,  of  Aldersgate-streeC, 
London,  tailor.  Improved  machinery  for  pressing, 
smoothing,  or  finishing  garmenU  or  parU  of  gar- 
ments. 

2663.  John  Julius  Clero  de  ClerviUe,  of  Newman- 
street,  Oxford-street,  Middlesex.  Improvements 
in  preparing  oil  with  other  matters  for  painting. 
A  communication  ftom  Felix  Abate,  of  Paris. 

2665.  Robert  Bell,  of  Glassford-street,  Glasgow. 
ImprOTements  in  the  manufacture  of  woven  fa- 
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NOTICES  OF  INTBNTtOM  TO  PBOOEED. 


brlcs  when  made  of  wool  and  cotton,  or  of  wool, 
cotton,  and  silk. 

Dated  Nwember  27,  1855. 
2M7.  Williun    Edward  Kewtbn,  of  Chancery- 
lane,  Middlesex,  civil  enipineer.    ImprovemenU 
in  breeeh-Ioadinfr  fire-arma.    A  commuoication. 

2669.  Hiram  Hyde,  of  Truro,  Nova  Scotia,  f en- 
tleman.  An  improved  manufacturc  of  lubricating 
oil.    A  communication. 

2671.  Charlea  Rice,  of  Masaachuaetta,  United 
States.  A  new  or  improved  method  of  manufac- 
turing boots  or  shoes.  A  communication  from 
Henry  O.  Tyer  and  John  Helm,  of  New  Jersey, 
United  States. 

2673.  Charles  Rice,  of  Massaehusetts,  United 
States.  A  new  or  improved  process  of  preparing 
cloth  so  as  to  render  it  nearly,  if  not  entirely,  im- 
perffions  to  water,  but  not  so  to  air,  such  cloth 
being  particularly  useful  in  the  manufacture  of 
bootii  and  shoes,  or  various  other  articles  of  dreaa 
or  utility.  A  communication  from  Henry  G.  Tyer 
and  John  Helm,  of  New  Jersey,  United  States. 

2675.  George  Louis  Stott,  of  St.  George's,  Glou- 
cester. Improvements  in  the  manufacture  of  car- 
bonate of  soda. 

2677.  John  Henry  Johnson,  of  Llncoln's-lnn- 
fields,  Middlesex,  gentleman.  Improvements  in 
windlanses,  capstans,  and  other  purchases,  parts 
of  which  are  applicable  to  the  transmission  of  mo- 
tive power.  A  communication  from  Louis  Frede- 
ric Franydis  David,  of  Havre,  France,  chain  manu- 
facturer. 

2C79.  John  Henry  Johnson,  of  Lincoln's- inn- 
flt'lds,  Middlesex,  gentleman.  Improvements  in 
the  manufacture  or  preparation  of  India-rubber 
nnd  gutta  pereha,  and  in  the  applications  thereof. 
A  communication  from  Uenii  Victor  Wacrenler, 
of  Paris,  France. 

2681.  George  Richardson,  of  CraiK's-court,  Cha- 
rin?-eross,  Middlesex,  merchant  and  contractor  for 
railway  plant  and  stores.  Improvements  in  chain 
cables  and  other  chains.    A  communication. 

Dated  December  14,  1855. 

2S24.  William  Philippi,  of  Regent-street.  Mid- 
dlesex.   Improvements  in  coating  iron  with  tin. 

2826.  George  Tomlinson  Bousfteld,  of  Sussex- 
place,  Loughborough-road,  Surrey.  Improvements 
in  machinery  for  the  manufacture  of  cut  pile 
fabrics.    A  communication. 

2828.  Edward  Orange  Wililman  Whitehouse,  of 
Brighton,  Sussex,  surgeon.  Improvements  in  ap- 
paratus for  measuring  fluids. 

Dated  December  15,  1855. 

2830.  William  Henry  Newman,  of  Cannon-street- 
road,  Middlesex,  corn-dealer.  An  improved  lire- 
lighter. 

2832.  Thomas  Warren,  of  Glasgow,  Lanark, 
glass-manufacturer.  Improvements  in  the  manu- 
facture and  moulding  or  shaping  of  glass. 

2834.  Edward  Brown  Hutchinson,  of  Moorgate- 
street.  London,  artist.  An  itiiproved  apparatus  for 
forming  and  cutting  ellipticnl  figures. 

2840.  Samuel  Stewart,  of  Clement's-lane,  Lon- 
don, consulting  engineer.  An  improved  combined 
engine  and  gas  exhauster,  and  also  Improvements 
in  the  valveM  of  such  exhausters. 

2842.  Paul  Marie  Salomon,  of  Rue  Neuve,  St. 
Euatache,  Jacques  Loir  Montgazan,  of  Rue  de 
Bondy,  and  Charles  Marie  Joseph  de  Piers,  of  Rue 
Lafitte,  Paris,  France.  Improvements  in  the  ma> 
nufacture  of  gas  from  coals,  and  in  the  production 
of  bituminous  coke  in  that  manufacture,  and  aUo 
in  tho  apparatus  connected  therewith. 

Dated  September  17,  1855. 

2844.  George  Collier  and  John  Croaaley,  both  of 
Halifax,  York,  and  James  William  Crossley,  of 
Brighouse,  Halifax.  Improvements  in  apparatus 
employed  in  drying  and  stretching  woven  fabrics. 


2846.  Henry  Stewart,  of  Baker-etreet,  Middle- 
sex, gentleman.  A  machine  or  apparatus  for  clean- 
ing and  polishing  forks,  spoons,  and  other  like 
curved  articles. 

2848.  Omrod  ColTeen  Evans,  doctor  of  medicine, 
of  New  York,  United  States.  Improvements  in 
digging-machinery.  ^^  ,„ 

2850.  Oeorire  OotU  Golding,  at  Messrs.  W. 
Cubitts  and  Co's.,  Qray's-lnn-road.  London.  Im- 
provements in  boilers  for  heating,  warming,  or 
raising  steam. 

2862.  James  Leiteh,  sugar-refiner,  Ellenborough- 
street,  Liverpool,  Lancaster.  ImprovemenU  in 
filtering  sujtars  and  other  saccharine  matters. 

2M4.  Jean  Jacques  Fontaine,  of  Paris.  Im- 
provements in  the  manufacture  of  steeL 

2856.  Andrew  Small,  of  Glasgow.  Lanark,  ship- 
chandler.  Improvementa  in  marine  compossea, 
and  in  apparatus  applicable  thereto. 


PATENT  APPLIED  FOR  WITH  COMPLETE 
SPECIFICATION. 
2880.  Dundas  Smith  Porteous,  of  Paisley,  Ren- 
frew, Scotland.    Regulating  the  pressure  of  gas, 
steam,  water,  or  other  fluids.    December  SO,  1855. 


NOTICES  OF  INTENTION   TO 

PROCEED. 

(From  the  ** London  Gazette"  January  \st, 

1856.) 

1860.  Frederick  Paget.  An  improved  holder  for 
steel  or  other  pens  by  which  ink  is  supplied  to 
them.    A  communication. 

1.S05.  Edward  Field.  Improvements  in  presses 
or  machinery  for  embossing  and  colouring. 

1897.  Dupont  do  Bussac.  The  combination  of 
hydriodic  acid,  watery  or  oily,  or  salts  of  iodine 
with  tannic  acid,  the  coui^tituting  parts  of  cinchona 
or  of  sarsaparilla,  or  of  the  leaves  of  the  walnut- 
tree  and  iron,  or  with  one  or  several  of  these 
bodies. 

1901.  Jacob  J.  Lownds.  An  Improved  extension 
pen  and  pencil-case. 

1903.  Jules  Theodore  Alexandre  Zinkemagel. 
Improvements  in  the  manufacture  of  mosaic-work. 

1906.  Charles  Claus.  Improvements  in  remov- 
ing hairs  from  hides  and  skins. 

1907.  Victor  Fouchler.  Improvements  In  con- 
structing and  preparing  mill-stones. 

1929.  Eugene  Carless.  Improvements  in  th« 
manufacture  of  artificial  leather,  auitabie  for  book- 
binding and  other  purposes. 

19S0.  Adam  Half  Hardy  and  Jacob  Hardy  For- 
doff*.  A  compound  pill  and  ointment  for  the  cure 
of  scorbutic  and  similar  disorders  of  the  humaa 
body. 

19S7.  Emile  Constantin  Fritz  Sautelet.  An  im- 
proved impermeable  cloth  or  fabric  for  sheltering, 
covering,  and  preserving  in  various  purposes. 

1938.  James  Smith.  Improvements  in  children's 
carriages  or  perambulators  and  invalid  carriages. 

1945.  Auguste  Edouard  Loradoux  Bellford.  Im- 
provements in  percussiun-guns.  A  communica> 
tion. 

1966.  Rudolph  Schramm.  A  new  process  for 
treating  cotton-seed  for  the  purpose  of  and  pre- 
vious to  the  obtaining  of  oil  from  it.  A  commu- 
nication. 

1968.  George  Frederick  Rose.  Certain  improve- 
ments in  lithographic  and  copperplate  printing- 
presses. 

1987.  Edouard  Sy.  A  new  method  of  obtaining 
motive  power. 

2006.  James  Henry  Bull.  ImprovemenU  in 
fountain-inkstands. 


LIST  07  SEALED  PATENTS. 
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n20.  John  Palmer.  ImproTeroenti  in  the  con- 
•traction  of  Teaplng-machines. 

S363.  William  Lyall.  Improyementt  in  spinning 
maehinenr*  appUeable  also  to  roving  machinery. 

2519.  John  Talbot  Pitman.  An  improvement  in 
fire-arms.    A  communication. 

2491.  Joaeph  Schloss.  A  new  mounting  for 
trarelling-bags. 

1511.  Henry  John  Betjemann.  ImproTements 
in  expanding  or  ex  tending  tables.  Partly  a  com- 
munication. 

2520.  John  Olive  and  William  Olive.  Improve- 
ments  in  the  manufacture  of  wheels  for  lailway 
and  other  purposes. 

8645.  John  Jobson.  Improvements  in  the  ma- 
nufacture of  railway-chairs. 

26M.  James  Clark.  Improvements  in  the  chain- 
wheels  used  on  capstans,  windlasses,  and  other 


2667.  William  Edward  Newton.  Improvements 
in  breech-loading  fire-arms.    A  communication. 

2669.  Hiram  Hyde.  An  improved  manufacture 
of  lubricating  oil.    A  communication. 

2671.  Charles  Rice.  A  new  or  improved  method 
of  manufacturing  boots  or  shoes.  A  communica- 
tion. 

267S.  Charles  Rice.  A  new  or  improved  process 
of  preparing  cloth  so  as  to  render  it  nearly,  if  not 
entirely  impervious  to  water,  but  not  so  as  to  air, 
such  cloth  being  particularly  uscfUl  in  the  manu- 
facture of  boots  and  shoes,  or  various  articles  of 
dresa  or  utility.    A  communication. 

2674.  Samuel  Amos  Kirby.  Improvements  in 
open  stoves  and  grates  for  rooms  and  apartments. 

2796.  Willisjn  Beatson.  '  Improvements  in  treat- 
ing borates  of  lime  and  magnesia,  and  a  new  com- 
position formed  therewith,  suitable  for  glazing 
and  other  purposes  for  which  borax  h|^  been  or 
raay  be  employed. 

2747.  Ebenezer  Poulson.  A  new  constructed 
engine  to  be  worked  either  by  steam  or  principally 
by  manual  labour. 

2802.  Alexandre  Forot.  Improvements  in  para- 
sols. 

2812.  Thomss  Ricliett.  Improvements  in  pres- 
sure-gauges. 

2826.  George  Tomlinson  Bousfleld.  Improve- 
ments in  machinery  for  the  manufacture  of  cut 
pile  fabrics.  A  communication. 

2832.  Thomas  Warren.  Improvements  In  the 
manufacture  and  moulding  or  shaping  of  glass. 

28S5.  Ebeneaer  Rogers.  Improvements  in 
safety-doors  for  mines. 

2880.  Dundas  Smith  Porteous.  Regulating  the 
pressure  of  gas,  steam,  water,  or  other  fluids. 

Opposition  can  be  entered  to  the  granting 
of  a  Patent  to  any  of  the  parties  in  the  above 
List,  who  have  given  notice  of  their  inten- 
tion to  proceed,  within  twenty-one  days  from 
the  date  of  the  Gazette  in  which  the  notice 
appears,  by  leaving  at  the  Commlssioners*- 
office  particulars  in  writing  of  the  objection 
to  the  application. 


1202.  James  Ward  and  William  Burman. 
1853. 

9.  Matthew  Tomlinson. 


PATENTS  ON  WHICH  THE  THIRD 
YE.\R'S  STAMP  DUTY  HAS  BEEN 
PAID. 

1852. 

1149.  Jean  Louis  David. 
1172.  John  Mason. 
1174.  William  Deokett  Johnson. 
1185.  Francis  Alton  Calvert. 
1197.  Auguste  Edouard  Loradoux  Bell- 
ford. 


LIST  OF  SEALED  PATENTS. 
Sealed  December  21,  1855. 
1471.  Henry  Walker. 
1473.  Charles  Moreau-Darluc. 

1483.  Edward  Joseph  Hughes. 

1484.  Jean  Baptiste  de  Lorenzi. 
1491.  Thomas  Bnrling. 

1510.  Joshua  Horton  and  Thomas  Hor- 
ton. 

1518.  Anguish  Houour  Augustus  Durant. 

1530.  Richard  Roberts  and  George  Cop- 
pock. 

1549.  Edmund  Hart. 

1586.  Thomas  Sadleir. 

1628.  Pi^tro  Bertinetti. 

1685.  George  Tomlinson  Bousfield. 

2079.  William  Frederick  Thomas. 

2117.  John  Henry  Liusey. 

2151.  Henry  Hughes. 

2245.  John  Henry  Johnson. 

2253.  James  Murdoch. 

2324.  William  Henry  Walton. 

2366.  Alfred  Gregory  and  John  Jillings. 

2394.  Frederick  Crace  CalverL 

Sealed  December  28,  1855. 
1479.  John  Skelley. 

1485.  Henri  Dcmbinski. 

US7.  John  Broadbent  and  Stanley  Peter 

Youle. 
1489.  John  Weems. 
1493.  John  Birch. 
1499.  Robert  Muckelt. 
1509.  Samuel  Oddy. 
1515.  James  Bullough,  Robert  Willan, 

and  John  Walmsley. 
1520.  James  Beckett  and  William  Seed. 
1522.  John  Gedge. 
1539.  James  Palmer. 
1555.  Charles  Frederick  Bielefeld. 
1559.  John  Bethel). 
1585.  Francis  Hamilton. 
1598.  Pierre  Laroche. 
1613.  Charles  Toye. 
1615.  Thomas  Trapp. 
1629.  David  Fisken  and  Thomas  Robert 

Hay  Fisken. 

1633.  John  Henry  Johnson. 

1634.  John  Henry  Johnson. 

1635.  John  Henry  Johnson. 
1642.  John  Henry  Johnson. 
1658.  Jatnes  Tildesley. 
1729.  William  Fletcher  Coles. 
1734.  Herbert  Mackworth. 
1827.  Walter  Brown. 

The  above  Patents  all  bear  date  as  of  the 
day  on  which  Provisional  Protection  was 
granted  ior  the  several  iuventions  men- 
tioned above. 
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NOTICES  TO  CORRESPONDENTS. 


Itr,  Mushet  Trtites  m  follows:—"  In  the  grand 
summary  which  winds  up  last  week  at  once  the 
projectile  controversy  and  tlie  old  year,  I  was 
•truck  with  the  ihrice^epeated  assertion,  that  I 
had  been  the  largest  and  most  volnminoui  of  the 
oontroversiallsts.  I  was  aware  of  taking  great  in- 
terest in  the  discussion,  and  did  propose,  when  the 
•moke  of  declamation  had  cleared  away,  and  the 
adversaries  commenced  to  write  to  and  not  from 
the  subject,  to  have  offered  something  on  the 
points  I  promised.  I  remembered  I  had  given  a 
puff  or  two  to  aid  the  clearance  of  the  atmosphere, 
but  believing  I  had  been  more  a  looker-on  than  a 
lv<ion,  I  was  induced  to  refer  back,  and  have  ex- 
tracted from  your  numbers  the  following  statistics 
of  the  four  most  voluminous  combatants, — a  regu- 
lar crescendo ;— *  Mechanic  '—3  letters,  7«  columns. 
Mushet— 4  do.,  8JL.  do.  Hopkins— 6  do.,  12|.  do. 
*W.'— 7  do.,  384  So. 

"  I  do  not  doubt  that  faith,  as  you  state,  may 
sometimes  be  the  one  thing  needful  in  philosophy ; 
yet,  as  fact  is  not  always  to  be  despised,  I  beg  to 
be  obliged  by  the  insertion  of  these  figures,  which 

CONTENTS  OF 

Captain  Ericsson's  New  Air  Engine  [with  en- 

gtaving*) 1 

Parada>'s  Experimental  Researches  in  Electru 

city 5 

Institution  of  Civil  Engineers,  Annual  General 

Meeting  9 

Silvester's  Spring  Balances  {with  engravingM),..  10 

Photographs  of  the  Sun's  Disc 11 

A  Manual  of  Photographic  Chemistry.    By 

T.  Frederick  Hard  wick    12 

On  Permanent  Ways  13 

Steam  Boiler  Explosions  13 

Design  for  a  Funeral  Carriage  {with  engraving*)  14 

Specifications  of  Patents  recently  Filed : 

Rabatte.» Making  Leather  15 

Avery Transporting  Weights...  15 

Botta Furnaces 15 

Waterhouse Forge  Hammers   15 

Howeli  Furnaces 15 

Rowlands Gas  15 

Swinton Grinding-carts  15 

Morrison  Railwavs 15 

Roch  Advertising   15 

Leese Colouring  Matter 15 

Whitehead  and 

Whitehead   Woven  Fabrics 15 

Grafton Cooking  Apparatus 10 

Coleman Land  Rollers 16 

Dunn Steam  Boilers   16 

Acklin   .Looms 16 

Lai'ond  and  Chatau- 

villard    Obtaining  Oils.  &e 16 

Payne Covered  Thread 16 

Langshaw  and 

Jelley Fancy  Fabrics  16 

Lee Steam  Boilers  16 

Rogers  Bottle  Stoppers 16 

Henry Vices   16 

Newton Calculating  Apparatus..  16 

Wharton  Steam  Engines 16 

Dunlop Chlorine 17 

Bickerton Lubricators 17 

Col(^ne Diving  Apparatus 17 

Ashworth&  Stott..Fibrous  Substances 17 

Worsdell   Lifting  Jacks 17 

Brooman  Dyeing  Threads   17 

Fontainemoreau  ...Oils 17 

Peyton  &  Stooker.. Bedsteads  17 

Venant Roasting  CoOee 17 

Pellenz Iron  Wheels  17 

Whytock  Colouring  Threads  17 

Spencer Twisting  Threads 17 


will  involve  no  controTersy.  I  may,  perhaps,  add 
my  surprise  at  hearing  that  the  massy  breadth  of 
Mr.  Hopkins's  weighty,  exact,  and  Instructive 
stylo  Is  not  generally  approved." 

The  following  is  our  reply  to  these  remarks  of 
Mr.  Mushet:  I.  In  our  article  on  the  "Projectile 
Controversy,"  published  in  our  last  Number,  there 
Is  no  "thrice-repeated  assertion"  that  he  "had 
been  the  largest  and  most  voluminous  of  the  con- 
troversialists." It  is  true  that  in  the  conclusion 
of  the  last  paragraph  but  one,  we  refer  to  Mr. 
Mashet  as  having  written  "  most  voluminously  " 
in  the  dispute;  but  by  thin  we  merely  meant 
"  very  voluminously  "  2.  Mr.  Hopkins's  style 
may  possess  "massy  breadth,"  for  anything  we 
know  to  the  contrary:  but  we  affirm  again,  that 
it  is  frequently  neither  exact  nor  instructive,  but 
"  very  loose,  both  in  argument  and  language."  aa 
we  have  before  stated,  and  as  we  shall  probably 
have  further  occasion  to  show  shortly. 

T.  T.  FTMAiMon.— Your  communication  has  been 
duly  received,  and  will  very  soon  appear. 

C— Your  numerous  letters,  whieh  require  a 
rather  long  answer,  shall  receive  it  shortly. 
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WHITWORTH'S  IMPROVEMENTS  IN  ORDNANCE,  FIRE-ARMS,  PROJEC 
TILES,  AND  MACHINERY  FOR  MANUFACTURING  THE  SAME. 

Hating  already  laid  before  our  readers  a  full  description  of  Mr.  J.  Whitworth's  improve- 
ments  in  ordnance,  &c.,  patenteil  December  1,  1854,*  we  now  bring  to  their  notice  the 
subsequent  invention  of  that  gentleman,  patented  on  the  23rd  of  April,  1656. 

The  first  part  of  this  invention  relates  to  improvements  in  breech -loading  apparatus,  and 
consists  in  the  application  to  fire-arms  of  a  moveable  breech  piece  oscillating  upon  a  joint 
pin,  and  having  two  chambers,  which,  bjr  a  reciprocating  action,  can  be  alternately  moved 
by  hand  opposite  the  barreL  A  transverse  section  of  this  arrangement  is  shown  in  fig.  1 
of  the  engravings  on  the  preceding  page.  The  barrel  has  screwed  on  at  the  breech  end  the 
metal  frame  or  breech  holder,  B,  which  is  also  attached  to  the  stock.  Ill  the  breech  holder, 
B,  is  placed  the  breech,  D,  having  two  chambers,  a,  a'y  to  receive  the  eartridge  or  charge. 
It  is  made  to  oscillate  upon  the  pin,  6,  so  as  to  bring  one  of  the  two  chambers  opposite  the 
end  of  the  barrel,  the  other  projecting  at  the  side  Qf  the  barrel  so  as  to  be  charged,  a  por- 
tion of  the  stock  being  cut  away  for  that  purpose.  In  fig.  1,  the  double-ohambered  breech, 
D,  is  shown  in  its  two  positions  in  full  and  dotted  lines.  The  breech  holderi  B,  has  two 
projections,  d  and  d\  for  the  double-ohambered  breech,  D,  to  abut  against.  The  projec- 
tion, dy  turns  upon  a  pin  quarter  round  to  allow  the  double-chambered  breeeh  to  be  removed 
for  cleaning,  or  when  it  is  desirable  to  employ  two  or  more  of  such  breech  pieces  for  rapid 
firing,  the  arrangement  affords  the  facility  of  readily  changing  the  breech  pieces.  To 
admit  of  this,  the  joint  pin,  &,  has  one  fiat  side,  e,  and  the  cylindrical  hole  through  the 
double-ohambered  breech,  D,  has  a  segment  cut  away.  The  double-chambered  breech,  D, 
Is  adjustable  longitudinally  by  an  incline  and  screws,  so  as  to  remove  the  play  between  it 
and  the  end  of  the  barrel.  The  lock  and  trigger  of  the  gun  being  of  ordinary  construction 
are  not  shown.  The  hammer  is  placed  in  the  centre  of  the  look  instead  of  at  the  side,  an 
opening  being  cut  in  the  breech  holder,  B,  to  receive  it,  and  it  acta  alternately  upon  the 
nipples,  gi^%  as  they  are  brought  under  it.  To  retain  the  double-chambered  breech  piece- 
in  suitable  positions  for  firing,  a  pin  is  attached  to  and  worked  by  the  han^mer,  which  at 
the  time  of  discharge  inserts  a  pin  in  one  of  the  holes,  t, »',  on  the  double-ohambered  breech 
piece,  D,  corresponding  to  the  chambers,  a,  of. 

The  second  part  of  this  invention  relates  to  an  improved  projectile,  whleh  ji  made  of 
such  a  shape  that  the  bearing  surfaces  of  the  projectile  shall  exactly  correspond  to  an4  fit 
the  internal  surface  of  the  barrel  for  which  it  is  intended,  so  that  if  the  barrel  have  a  bore 
of  a  spiral  polygonal  shape,  as  much  of  the  projectile  as  bears  upon  the  inside  of  the  barrel 
has  also  a  spiral  polygonal  shape,  the  ends  of  the  projectile  being  of  the  ordinary  form.  In 
this  system  it  will  be  seen  that  the  projectile  bears  a  similar  relation  to  the  barrel  which  an 
ordinary  moveable  screw  does  to  a  fixed  nut.  This  projectile  is  peculiarly  well  adapted  to 
the  improved  fire-arms  and  ordnance  described  in  the  specification  of  the  patent  above 
mentioned,  dated  December  1,  1855,  the  sectional  outline  of  which  is  a  polygon  of  the 
same  number  of  sides  as  the  barrel,  and  the  longitudinal  line^  have  the  same  spiral  course 
as  the  rifled  interior  of  the  barrel.  The  rear  end  of  the  projectile  may  be  made. flat,  hol- 
low, or,  if  desirable,  of  any  other  shape.  The  front  end  is  conically  shaped,  similar  to 
ordinary  elongated  shot.  When  the  projectiles  are  made  up  into  cartridges  ihe  rear  end  of 
the  projectile  should  be  cut  away  or  shouldered  down,  so  as  to  leave  a  shoulder  to  which 
the  casing  may  be  attached.  By  making  the  barrel  and  projectile  of  corresponding  shape, 
as  above  described,  Mr.  Whitworth  is  enabled  to  use  a  harder  metal  or  combination  of 
metals  for  the  projectiles,  and  the  projectile  will  be  propelled  to  a  greater  distance  by 
making  a  mechanical  fit  in  the  first  instance,  and  employing  the  powder  to  propel  instead 
of  expending  it  to  compress  the  ball  into  the  grooves  of  a  rifled  barrel.  He  does  not  con- 
fine himself  to  any  particular  apparatus  or  machine  to  obtain  the  peculiar  form,  but  prefers 
to  cast  the  projectile  of  an  approximate  shape  in  suitable  moulds,  and  to  press  it  i^to  or 
cut  it  to  the  exact  shape,  either  by  dies  in  an  ordinary  fly  press,  or  by  other  apparatus. 

The  third  part  of  the  invention  relstes  to  lathes  for  turning  the  barrels  of  guns  and  ord- 
nance, and  consists  in  the  application  of  two  cutting  tools,  one  placed  opposite  to  the  other, 
in  combination  with  a  traversing  concentric  stay,  by  which  means  a  greater  quantity  of 
work  may  be  done  in  a  given  time,  and  of  a  superior  quality,  as  the  forces  are  balanced 
and  the  lateral  pressure  on  the  barrel  under  operation  is  considerably  reduced. 

The  fourth  part  of  the  invention  relates  to  machinery  and  apparatus  for  shaping  the 
inside  of  gun  barrels  and  ordnance,  and  consists  in  the  employment  of  a  tension  bar  sup- 
ported at  both  ends,  having  cutters  or  grinders  placed  in  the  middle,  to  which  tensile  force 
is  applied  for  the  purpose  of  diminishing  deflection  in  the  bar,  whilst  the  operation  of 

•  See  JfrcA.  Mag,,  vol.  Ixlil.,  p.  152,  No.  1671. 
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riflinf  or  grinding  it  going  on.  Also  in  the  combination  of  &  di?iding  motion  with  the 
reotUlnear  and  rotary  motions,  by  which  the  cutter  is  made  to  take  a  succession  of  light 
eats  down  eaoh  groo?e  in  torn,  instead  of  each  groove  being  finished  before  commencing 
another,  as  heretofore. 

The  fifth  part  of  the  invention  relates  to  improved  apparatus  for  drilling  or  boring  gun 
barrels  vertieaUy,  in  which  the  drill  cutter  is  made  of  thm  steel,  and  is  placed  crosswise  at 
the  top  of  a  tube,  the  exterior  of  which  is  grooved  from  end  to  end.  The  lubricant  is  forced 
by  a  pump  or  other  means  along  the  grooves,  and  the  cuttings  fall  down  the  interior  of  the 
tube,  and  make  their  escape  below,  the  barrel  being  for  this  purpose  placed  above  the  drill- 
ing apparatus.  Fig.  2  represents  a  front  elevation  of  this  apparatus ;  fig.  3,  a  side  eleva- 
tion I  ttg.  4,  a  plan  from  above ;  and  fig.  6,  a  partial  plan  from  underneath.  A  is  the  main 
frame ;  B,  the  driving  shaft,  having  on  one  end  the  fast  and  loose  pulleys,  a,  tf',  and  at  the 
other  a  bevil  wheel,  6,  gearing  into  the  bevil  wheel,  c;  the  latter  runs  freely  on  the  bossed 
plate,  df  and  has  a  driver  plate,  e,  screwed  to  it,  with  two  studs  projecting  upwards.  /  is 
the  gun  barrel,  inserted  at  its  lower  end  into  the  cap  or  hollow  centre,  g,  and  having  a  car- 
rier,  A,  screwed  to  it,  which  runs  in  contact  with  the  studs.  At  the  upper  end  of  the  barrel 
is  a  second  hollow  centre,  t,  brought  against  it  by  the  cylinder  and  screw,  C,  D.  E,  E  are 
two  stays  for  supporting  the  barrel  and  preventing  deflection  whilst  being  bored.  The  spur 
wheels,  F,  and  vertical  shaft,  6,  serve  to  bring  the  handle  wheel,  H,  to  a 'convenient  height 
from  the  ground.  I  is  the  drill  tube,  which  has  a  hole  through  it,  and  at  its  upper  end 
across  the  centre  is  fixed  a  bridge-formed  cutter,  K|  the  exterior  of  the  tube,  I,  has  two 
grooves  cut  in  it  extending  from  the  plain  part  to  the  cutter,  along  which  grooves  the  oil 
or  other  lubricant  is  forced,  whilst  the  cuttings  removed  from  the  barrel  are  carried  by  their 
own  gravity  down  the  inside  of  the  tube.  L  is  an  ordinary  force  pump,  worked  by  an 
eccentric,  M,  on  the  driving  shaft,  B.  The  lubricant  is  supplied  from  a  cistern  (not  shown), 
and  passes  from  the  pump,  L,  into  the  receiver,  N,  from  which  it  has  no  mode  of  issue 
except  along  the  grooves,  and  is  prevented  from  returning  by  the  gland,  k ;  the  part,  O,  of 
the  main  frame  is  bored  to  receive  the  cylinder,  P,  in  which  the  drill  tube,  I,  is  inserted 
and  secured  by  a  set  screw  or  pin.  The  cylinder,  P,  has  likewise  a  hole  through  it,  so  as 
not  to  obstruct  the  passage  of  the  cuttings  as  they  fell  down,  and  on  its  lower  end  is  fixed 
m  cross  arm,  Q,  at  the  extremity  of  which  are  two  screwed  holes  to  receive  Uie  screws, 
R,  R;  at  S  is  a  bearing  plate  supporting  the  screws,  R,R,  and  the  spur  wheels,  T,T, 
ktyed  on  to  them.  At  U  is  another  plate  supporting  the  two  carrier  wheels,  Y,  V,  in  gear 
with  the  wheels,  T,  T,  and  with  the  driver  wheel,  W,  which  latter  is  keyed  on  the  bottom 
of  the  vertical  shaft,  X.  At  the  top  of  the  vertical  shaft  is  fastened  the  handle,  I,  on  which 
IS  a  eateh,  m,  taking  into  the  ratchet  wheel,  n.  o  is  a  worm  wheel,  in  which  the  worm,  p, 
works,  and  ic  driven  by  the  pulley,  q,  from  the  pulley,  q',  on  the  first  driving  shaft,  B.  The 
gun  barrel  (which  is  formed  oat  of  a  solid  cylindrical  bar  of  iron)  has  the  carrier,  h,  screwed 
on  its  end,  and  it  is  then  put  into  its  place  in  the  lower  hollow  centre,  g,  and  the  upper  hoi. 
low  centre,  f,  is  brought  into  contact  with  it  by  the  handle  wheel,  H.  Rotary  motion  being 
oommunioated  to  the  machine  by  a  strap  applied  to  the  fast  pulley,  a,  it  is  imparted  to  the 
gun  barrel  by  the  means  described,  and  the  drill  is  pressed  upwards  by  the  screws,  R,  R ; 
at  the  same  time  the  pump,  L,  forces  a  quantity  of  oil  or  other  fluid  sufiicient  to  lubricate 
the  cutter,  which,  with  the  cuttings,  descends  as  before  described.  When  the  boring  of  the 
barrel  is  completed,  the  catch  is  detached  from  the  wheel,  n,  and  the  tube  and  drill  may 
then  be  lowered  by  the  handle,  L  The  top  hollow  centre  is  then  raised,  and  the  barrel 
taken  out  of  the  machine  for  another  to  be  inserted. 

The  sixth  part  of  the  invention  relates  to  machinery  and  apparatus  for  drilling  and 
boring  the  barrels  of  guns  and  ordnance  when  in  a  horisontal  position,  and  consists  in  the 
employment  of  a  drill  at  eaoh  end  of  the  barrel  at  the  same  time,  so  as  to  effect  a  saving  of 
time,  and  to  produce  a  bore  with  great  accuracy  (eaoh  drill  being  only  half  the  length  of 
that  u«i»d  for  drillihg  the  whole  length  of  the  barrel.) 

NOT-E  MATHEMATICJE. 

{9f  T.  T.  WilUnson,  V.&.A.8. ;  Member  of  the  Manchester  Philoiophioal  Society;  of  the  Lancashire 
and  Gheihlre  Historic  Society,  etc.,  etc.) 

MO.  IX 

iC9HUmuidfirom  vol.  Mii.p.  SIS.) 

Am 01I94T  the  most  important  of  the  Magazine.  Had  he  been  spared  a  little 
series  of  papers  left  unfinished  by  the  late  longer,  we  should  haye  been  put  in  posses. 
Professor  l5avies,  may  be  reckoned  the  sion  of  the  results  at  which  he  had  arrived 
"  deometrical  Notes "   published  in  this      respecting  the  fundamentals  of  geometry, 
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founded  upon  a  long  courie  of  experience, 
and  embracing  a  searching  examination  of 
die  exoellences  and  defects  of  Euclid's  Ele- 
ments, together  with  a  review  of  the  proba- 
ble  state  of  geometrical  science  as  it  existed 
in  the  hands  of  the  earlier  and  later  Greek 
geometers.  The  hand  of  Death,  however, 
put  a  period  to  his  labours  after  the  first 
portion  of  the  third  note  had  been  prepared, 
and  consequently  deprived  us  of  '*  the  result 
of  more  than  thirty  years'  careful  conside- 
ration, thotfgh  only  now  put  down  in  their 
preieniform  for  the  first  time." 

The  discussion  on  the  peculiar  charac- 
teristics of  the  Elements  of  Euclid  had  only 
just  been  commenced,  and  little  more  had 
been  advanced  than  what  had  already  ap- 
peared  in  Mr.  Potts' s  excellent  edition  ;  but 
with  regard  to  the  knowledge  possessed  by 
the  Egyptians,  he  bad  well  nigh  completed 
his  investigations,  and  considered  himself 
entitled  to  draw  the  following  conclusions : 

1.  "  That  the  Greeks  received  geometry 
from  the  Egyptians,  not  as  a  practical  art 
merely,  but  as  a  methodised  science;  not  only 
composed  of  constructions,  but  also  of  de- 
monstrations. 

2.  "  That  the  mode  of  demonstration  so 
received  was  effected  chiefly  by  superposi- 
tion, and  by  the  method  now  known  as 
reductio  ad  absurdum. 

3.  '*  That  the  method  of  making  one  truth 
subservient  to  the  deiiionstration  of  another, 
and  the  consequent  employment  of  the 
direct  categorical  syllogism  in  effecting  the 
proof,  was  almost  wholly,  if  not  entirely, 
due  to  the  Greeks. 

4.  "  That  the  Greek  geometry  loses  some- 
thing  of  its  beauty  from  the  rejection  of 
the  logic  of  Aristotle,  by  the  disciples  of 
Plato. 

6,  **  That  though  there  is  an  obvious  de- 
sire manifested  thronghout  the  Elements  of 
Euclid  to  dispense  with  the  use  of  motion, 
transposition,  or  successive  occupation  of 
space,  there  is  little  to  justify  the  belief 
that  the  Greeks  encouraged  a  hope  of  suc- 
cess ;  whilst  almost  every  page  bears  wit- 
ness to  Euclid's  conviction  that  he  had  not 
accomplished  it 

6.  '*That  there  can  be  no  reatoning  in 
geometry  without  the  assumption  of  axioms. 

7.  '*  That  the  peculiar  eyidence  attached 
to  geometrical  conclusions,  arises  from 
these  two  circumstances,  vis.,  the  nature  of 
the  copula  in  the  argument,  and  the  abto- 
httt  identity  of  the  middle  term  in  both  the 
premises  of  its  syllogism. 

8.  **  That  the  term  meehanieal  is  absurdly 
applied  when  applied  to  Euclid's  method  of 
transposition ;  and  that  no  system  of  geo- 
metry is  within  the  reach  of  our  faculties 
which  does  not  admit  of  this  principle." 
{Meek,  Mag.,  voL  liiL,  p.  296.) 


It  will  be  found  on  examination,  that  the 
chief  points  of  difference  between  Professor 
Davies  and  Mr.  Thynne,  are  more  to  be 
attributed  to  the  position  from  which  each 
has  viewed  the  bearings  of  the  ancient  geo- 
metry, than  from  any  positive  error  [on 
either  side.  The  one,  most  probably,  con- 
templates the  whole  of  what  we  know  re- 
specting the  efforts  made  by  the  Greek 
geometers  towards  the  solution  of  particular 
problems;  the  other  limits  his  views  to 
what  appears  to  him  to  be  the  structure  of 
the  Elements  of  Euclid.  If,  however,  the 
Mathematieal  CoHeeti4nu  rfPanpue  are  to  be 
taken  as  a  record  of  the  tendencies  of  the 
Greek  geometry,  we  must  admit  that,  at 
geometry f .  the  construction  of  problems 
formed  one  of  the  principal  objects  of  the 
ancient  course  of  instruction.  With  the 
uses  of  geometry  as  an  instrument  of  rea- 
son, we  are  not  now  concerned ;  we  apeak 
of  it  as  geometry  merely,  and  not  in  con- 
nection with  its  value  as  the  recognised 
formal  logic  of  a  thinking  age. 

When  we  examine  the  contents  of  the 
Mathematieal  Cdlectiont,  we  find  that  the 
third  book  is  principally  occupied  with  the 
solution  of  four  problems,  of  which  the 
duplication  of  the  cube  and  the  inscription 
of  the  five  regular  solids  in  a  sphere,  may 
be  instanced  as  the  most  important  The 
fourth  book  contains  the  Quadrature  of  the 
Circle;  the  solution  of  the  Delian  problem 
by  means  of  the  conchoid ;  the  application 
of  the  quadratrix  to  the  solution  of  various 
problems ;  together  with  a  few  theorems, 
linear,  plane,  and  solid,  including  the 
curious  discussion  on  the  properties  of  the 
Arbelon,  which,  by-the-bye,  are  in  fact 
nothing  more  than  the  relations  resulting 
from  the  consideration  of  particular  cases 
of  the  general  problem  of  tanfl;encies. 

The  j^th  book  is  principally  devoted  to 
the  consideration  of  iso]4rimetrical  pro- 
blems and  the  structure  of  the  cells  of  bees ; 
whilst  the  sixth  book  contains  most  of 
what  was  then  known  on  the  doctrine  of 
the  sphere.  In  the  seaenth  book  we  find  a 
collection  of  all  the  lemmata  necessary  for 
the  solution  of  all  the  great  problems  of 
antiquity,  and  we  may  surmise  that  Profes- 
sor Davies  probably  had  these  in  mind 
when  he  referred  to  the  taste  for  problem- 
solving  amongst  the  ancients^  rather  than 
those  which  now  form  what  is  usually 
termed  practical  geometry.  Wo  have  here 
no  fewer  than  two  hundred  and  thirty-eight 
preparatory  lemmas  for  the  solution  of  the 
probleme  of  the  Section  of  Ratio,  the  Section 
of  Space,  the  Determinate  Section,  the  In- 
clinations, the  Tangencies,  the  Plane  Loci, 
the  Portsms,  the  Conic  Section,  and  the 
Lode  ad  Swpetfidem  ;  most  of  which  appear 
to  have  formed  the  end  and  edm  of  a  AiU 
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ooune  of  geometrical  instruction  iu  the 
times  and  nations  to  which  we  now  refer. 

With  regard  to  the  Elements  of  Euclid, 
it  may  be  urged  that  their  composition  does 
not  indicate  that  their  author  had  any 
clearly-expressed  intentions  of  composing 
a  strictly  logical  treatise  on  the  subject  of 
geometry.  Had  he  entertained  any  such 
ideas,  we  should  have  expected  to  And 
him  commencing  his  propositions  agreeably 
to  the  order  of  his  definitions — in  fact,  with 
a  discussion  of  points,  lines,  &c.,  before 
entering  upon  the  consideration  of  trian- 
gles ;  and  with  the  full  enumeration  of  all 
the  relations  existing  amongst  the  more  sim- 
ple plane  figures  before  entering  upon  those 
which  are  more  complex.  But  when  we 
reflect  that  the  properties  of  p<nnts  cannot 
be  made  manifest  without  the  assistance  of 
the  segments  of  the  lines  upon  which  they 
occur,  and  that  the  properties  of  lines  can- 
not be  explained  in  a  geometrical  system 
separately  from  the  rectangles,  &c.,  con- 
structed upon  them,  we  are  compelled  to 
fall  back  in  a  great  measure  upon  the  course 
pursued  by  Euclid  ;  and  although  we  may 
perhaps  in  some  respects  improve  the  detail 
of  his  Elements,  we  are  obliged  to  allow 
their  structure  to  remain  untouched  in  all 
its  essential  particulars. 

That  their  object  is  mostly  theoretic  may 
be  admitted  without  demur,  for  we  need  go 
no  further  than  the /oeir/A  proposition  in  the 
first  book  to  be  convinced  of  the  fact  In 
the  first  and  second  propositions  we  are 
taught  how  to  construct  and  make  use  of  an 
equilateral  triangle  ;  but  here  we  are  called 
upon  to  accept  evidence  of  the  properties  of 
all  triangles  whatever,  without  baring  been 
furnished  with  any  information  as  to  the 
mode  of  constructing  any  but  the  most 
simple  kind.  All  we  have  therefore  to  do 
is,  to  conceive  such  figures  to  exist — to  theo- 
rize on  their  properties  when  they  have  been 
constructed  somehow  or  other — and  to  wait 
until  we  arrive  at  the  twenty-second  pmpo- 
sitioo,  when  we  are  at  once  put  in  posses, 
sion  both  of  the  process  and  its  limitations. 
In  a  similar  manner  we  are  taught  the  pro- 
perties of  quadrilaterals,  in  Propositions  S3 
to  41,  before  we  meet  with  a  case  of  con- 
struction I  and  hence  we  may  question  the 
correctness  of  that  view  of  the  Elements 
which  requires  that  we  be  taught  how  to 
conatruet  a  figure  before  we  begin  to  reason 
upon  its  properties.  We  are  certainly  shown 
how  to  construct  a  square  before  we  attack 
the  forlff'teventh,  but  this  is  not  always  the 
practice  followed  by  the  author  of  the  Ele- 
ments. 

It  is  again  open  to  question  whether  it 
was  possible  for  the  Platonic  theory  of 
atoms  to  depreciate  to  any  great  extent  the 
purity  of  the  Pythagorean  geometry.    A 


I  string  of  atoms  in  the  form  of  a  right  line 
is  certainly  conceivable,  but  it  would  by  no 
means  come  up  to  the  vigour  of  Euclid's 
ideal.  All  atoms,  however  small,  are  neces- 
sarily material  particles,  having  length, 
breadth,  and  depth ;  and  lines  composed  of 
such  solid,  indivisible  substances  could 
scarcely  be  seriously  substituted  for  Euclid's 
*'  length,  without  breadth  or  thickness," 
even  in  the  most  corrupt  stages  of  geome- 
trical  decadence.  When  pushed  to  conse- 
quences, right  lines  would  have  to  be  ex- 
pressed by  whole  numbers  of  atoms  only  ; — 
triangles,  quadrilaterals,  &c.,  would  have  to 
be  constructed  from  such  wholes,  and  the 
doctrine  of  fractions  and  in  common  surables 
would  have  to  be  relinquished.  The  atomist 
might  indeed  get  over  the  axiom  of  equality 
in  the  case  of  right  lines ;  but  what  would 
he  be  able  to  say  of  portions  of  space  gene- 
rally?  With  lines  of  given  lengths  he 
might  in  certain  cases  be  able  to  construct 
triangles  or  other  figures ;  but  he  could  sel- 
dom  be  certain  that  they  would  enclose  a 
whole  number  of  atoms,  neither  more  nor 
fewer.  Under  such  circumstances,  the  pro- 
gress of  the  atomist  would  be  very  limited, 
and  he  would  ultimately  be  compelled  to 
abandon  the  application  of  his  theory  to  the 
elements  of  geometry,  and  seek  a  more 
congenial  field  in  speculating  on  the  atomic 
properties  and  composition  of  matter. 

Considerable  difference  of  opinion  appears 
to  exist  amongst  writers  on  geometry  as  to 
the  value  and  nature  of  the  postulates  and 
axioms  prefixed  to  the  Elements.  Some 
contend  that  they  are  redundant,  inasmuch 
as  they  are  as  essential  to  chemistry  and 
other  sciences  as  they  are  to  geometry,  and 
may  be  classed  amongst  the  common  no- 
tions  which  we  admit  without  proof  from 
childhood.  Others  object  to  them  as  they 
stand  in  Euclid,  because  they  do  not  square 
with  certain  metaphysical  notions  which 
they  deem  essential  in  all  primary  truths. 
We  find  no  ground  for  supposing  that 
Euclid  ever  intended  to  frame  a  metaphy- 
sical system  of  geometry.  He  deals  only 
vrith  pure  idealities.  He  conceives  perfect 
points,  perfect  lines,  perfect  circles,  and 
then  bids  us  reason  upon  these  by  means  of 
the  axioms,  as  if  such  could  really  be  con- 
structed by  means  of  the  postulates.  All 
but  two  or  three  of  the  axioms  may  indeed 
belong  in  common  to  other  sciences,  but 
they  are  not  the  less  necessary  as  raw  ma- 
terial. It  has  been  well  said  by  Professor 
Young,  that  "the  definitions  furnish  the 
raw  material  worked  upon,  and  that  the 
postulates  and  axioms  fUrnish  the  imple- 
ments worked  with,"  the  former  "  supply- 
ing  the  elements  of  the  constructions,"  the 
latter  "the  elements  of  the  reasonings." 
When   Euclid    states  that  two  lines  are 
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eqaali  li«  ihmiib  tliat  they  will  each  extend 
the  same  diitance  if  subjected  to  accurate 
meaturemeDt,  and  in  a  similar  manner  two 
angles  are  equal  from  hii  point  of  view,  if  the 
openings  are  equal  when  properly  adjusted. 
He  had  probably  no  notion  that  a  time 
would  come  when  angles  would  be  proposed 
to  be  measured  by  means  of  ratios ;  for  if 
he  had,  he  would  probably  have  taken  pains 
to  assure  his  disciples  that  such  angles  had 
no  place  in  his  conceptions  of  the  funda- 
mentals  of  plane  geometry.  A  true  axiom 
is  at  the  same  time  both  §e\{'evident  and  in- 
demonstrable,  and  hence  the  fourth  proposi. 
tion  of  the  first  and  the  second  proposition 
of  the  third  book  are  denied  the  place  of 
first  principles,  since  they  both  lack  the 
second  characteristic  of  Buclid's  common 
notions.  When  we  propose  to  apply  the 
principle  of  circles  not  intersecting  more 
than  twice  to  the  eighth  proposition,  we 
obtain  a  proof  at  once,  without  adducing 
the  teveiUh  as  a  preparatory  lemma :  but  we 
are  at  the  same  time  obliged  to  presuppose 
the  construction  of  a  triangle  and  its  limi- 
tations, which  by  Euclid's  system  are  denied 
us  until  we  have  digested  more  than  a  dozen 
intermediate  propositions.  Proposition  VII. 
may  be  almost  useless  as  regards  its  con- 
nection with  the  succeeding  portions  of  the 
Blements,  yet  it  is  not  without  its  advan- 
tages in  a  physical  point  of  view.  It  teaches 
us  that  when  the  sides  of  a  triangle  are 
**  freely  moveable  about  joints  at  its  ver- 
tices, it  cannot  possibly  be  thrust  out  of 
shape  by  any  force  whatever." 

The  eleventh  axiom  is  merely  a  particular 
application  of  the  Jtrst ;  the  one  expresses 
an  elementary  truth  in  its  most  general 
sense,  the  other  limits  its  application  to  a 
particular  opening  of  two  or  more  lines  in 
plane  geometry.  With  a  slight  modification 
we  might  say  the  same  of  Axiom  VIII ;  the 
test  of  equality  being  that  each  contains,  or 
may  be  conceived  to  contain,  the  same  num- 
ber of  superficial  or  solid  units  respectively. 
(To  be  continued.) 

DR.  NORMANDY'S  IMPROVEMENTS 

IN    OBTAINING    PATTY    ACIDS 

AND  SOAPS. 

Dr.  Normandy  has  recently  introduced 
several  improvements  in  converting  fatty 
and  oily  substances  into  fatty  and  oily  acids 
and  into  soap. 

The  fat,  grease,  or  oil  to  be  converted 
into  fatty  acids  is  first  mixed  with  hot 
water,  so  as  to  form  an  emulsion,  or  else  it 
is  emploved  oer  $e ;  but,  if  necessary,  it  is 
first  melted  by  heat  The  emulsion  of  fat 
or  oil  with  water,  or  the  fluid  fat  or  oil  if 
employed  alone,  with  ateam,  is  then  trans- 
ferred to  a  rettrroir  •ommnnicating  by  an 


iron  pipe,  provided  with  a  cock,  with 
another  iron  pipe  connected  with  a  steam 
generator  capable  of  producing  steam  at  a 
pressure  which  may  be  aa  high  as  8,000  lbs. 
per  square  inch,  "  the  rapidity  of  the  con- 
version of  the  fat  or  oil  into  the  correspond- 
ing fatty  acid  being,  I  believe,"  says  Dr. 
Normandy,  "  in  proportion  to  the  heat  to 
the  time  during  which  the  said  fats  or  oil 
are  submitted  to  the  treatment,  and  to  the 
steam  pressure  employed.*'  The  pipe 
above  alluded  to  is  also  provided  with  a 
cock,  placed  between  the  oil  pipe  of  the 
reservoir  and  the  steam  generator;  the 
first  serving  to  regulate  the  fiow  of  the  oil, 
the  other  to  regulate  the  issue  of  the  steam. 
The  other  end  of  the  pipe  connected  with 
the  steam  generator  is  left  open;  or,  if 
plugged,  it  is  provided  with  a  number  of 
small  holes  round  its  peripherv  for  a  auit- 
able  length,  or  it  may  be  closed  by  a 
loaded  valve.  The  method  which  is  adopted 
will  perhaps.be  better  understood  by  say« 
ing,  that,  supposing  a  Perkins'  steam  gun 
to  be  procured  connected  with  a  steam 
generator  producing  steam  of  a  suitable 
pressure,  the  fat,  grease,  or  oil  previously 
rendered  fiuid,  if  not  already  so,  or  Uie 
watery  emulsion  of  the  said  fats,  oils,  or 
grease,  is  intended  to  trickle  down  from  a 
reservoir  by  means  of  cocks  or  valves  into 
the  gun  barrel  or  pipe,  so  that  they  may  be 
first  exposed  to  the  contact  of  the  steam  for 
a  greater  or  shorter  length  of  time,  and 
then  shot,  or  violently  forced  out  into  a 
reservoir,  by  admitting  the  steam  into  the 
barrel  or  pipe  (after  the  said  fats  or  their 
emulsions  nave  fiowed  into  it  in  convenient 
or  proper  quantity),  either  intermittently 
or  in  a  continuous  stream  s  and  instead  of 
allowing  the  emulsion,  or  the  mixture  of 
oil  or  fat  and  steam,  to  be  pushed  out  at 
once,  Dr.  Normandy  prefers  plugging  the 
extremity  of  the  pipe  with  a  loaded  valve, 
or  allowing  its  contents  to  issue  through  a 
number  of  small  holes  drilled  for  a  suitable 
length  all  round  the  extremity  of  the  aaid 
barrel  or  pipe;  and  he  finds  that  neutral 
fats  may  be  thus  converted  into  their  cor. 
responding  fatty  acids.  The  gun  barrel 
may  be  straight,  but  is  by  preference 
coiled,  as  it  then  inereases  the  friction,  and 
saves  room.  The  fatty  acids,  moreover, 
may  be  purified,  when  necessary,  by  en- 
olosiuflT  the  barrel  or  pipe  from  which  they 
are  shot  or  pushed  out  in  a  still,  so  that 
they  may  be  volatilised  as  they  issue  firom 
the  pipe  into  the  still  by  the  heat  of  the 
steam  alone ;  or  if  that  be  insufficient,  with 
the  assistance  of  a  fire  placed  under  the 
still,  so  that  the  volatilixed  fatty  acids  and 
the  glycerine  condensing  in  tbe  worm  of 
the  still  may  finally  yi^d  tht  Midf  in  a 
purer  state. 
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The  aecompanjing  engraTing  represents 
an  apparatus  constructed  for  the  purposes 
of  the  invention,  and  one  which  Dr.  Nor- 
mandy conceives  will  answer  the  purpose 
better  than  any  other.    A  is  a  furnace  con- 


taining a  coil  of  pipe  ;  B,  B,  are  ger^-rators 
containing  a  series  of  hot-water  pipe  .  with- 
in  the  generator;  C,  C,  hot.water  pipes, 
circulating  according  to  Perkins'  well- 
known    principle    of  tuhes   closed   in  all 


parts ;  D  is  a  pump  for  injecting  the  oil  and 
water;  £,  a  valve  loaded  to  Uie  requisite 
pressure ;  F,  a  steam  pipe,  which  carries 
steam  into  the  mixture  as  it  issues  below 
G  ;  G,  a  pipe  for  the  exit  of  the  steam  and 
acidified  fat;  H,  a  tank  for  receiving  the 
fatty  acid,  glycerine,  and  water. 


In  the  conversion  of  fatty  and  oily  sub- 
stances into  soap,  the  process  is  the  same  as 
that  which  has  just  been  described,  except 
that  the  water  used  to  make  an  emulsion 
with  fats  or  oils  is  replaced  by  a  suitable 
quantity  of  an  aqueous  solution  of  potash 
or  of  soda.* 


MINlfrS   NEW  BREECH-LOADING  FIRE-ARMS. 
M.  C.  Claude  Etibnnb  MiNii,  the  in-  I  last,  an  improved  breech-loading  fire-arm, 
ventor  of  the  well-known  minie  rifle  ball,   I  which  is  represented  in  the  accompanying 
patented  in  thiseoontry,  on  the  18th  of  May  |  engraving.    Fig.  1  is  a  longitudinal  section 

Fig.  1. 


^^^31lj1^S 


Fig.  2. 


througlithtUneA,B,offig.2;andfig.2isa  |  the  invenUon ;  fig.  3  is  an   under  plan  lof 

top  plan  of  a  military  musket  or  gun,  which  •Dr.  N«™««y  J*"  •i?&!^  ig  , 

we  have  chosen  to  illustrate  the  prmeiple  of  |  improvements  a  patent,  daud  May  16,  i 
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the  stilling  implements ;  and  fig.  4  is  a  fop       PROFESSOR   SMTTH'S    IMPROVE- 
plan  0    the  swivelling  piece,  by  which  the  MENTS  IN  ASTRONOMICAL  AND 

arS.'  ^^o^X'  'S.T.t."b:l«!  OEODETICAL  INSTKUMENTS. 

of  the  gun  ;  D  D,  is  a  piece  of  wrought  iron 
or  malleable  cast  iron.  This  piece  is  for 
fixing  the  barrel,  and  has  a  recess  for  re- 
ceiving the  slide  piece,  £,  which  is  for  shut- 
ting the  barrel.  The  piece,  D,  is  also  to 
hold  the  swivelling  piece,  F,  which  is  let 
through  it,  the  swivelling  piece  being  for 
opening  and  closing  the  barrel  breech. 
To  the  piece,  D,  is  also  secured  the  tumbler, 
6,  the  detent,  H,  and  the  springs,  Kand  K', 
belonging  thereto,  and  acting  upon  the  same. 
L  is  the  woodwork  of  the  gun ;  and  M  the 
priming  needle.  The  sliding  piece,  £,  is 
drawn  back  by  the  swivelling  piece,  F,  being 
turned,  and  acting  upon  the  sliding  piece 
by  means  of  a  stud,  O,  on  its  front  part,  F', 
entering  a  curved  dovetail  groove,  O',  on 
the  under  side  of  the  sliding  piece,  £.  When 
the  sliding  piece  has  been  slided  back,  the 
cartridge  is  laid  in  the  recess  left,  and 
then  the  ball  is  pushed  home  by  reversing 
the  motion  of  the  swivelling  piece,  which  is 
done  by  turning  the  trigger  guard,  R,  home, 
on  which  the  swivelling  piece,  F,  is  keyed. 
When  the  arm  has  been  discharged,  and  the 
piece,  E,  is  drawn  back  for  reloading,  a 
shoulder  on  the  under  side  of  the  piece,  E, 
catdhes  the  point  of  the  tumbler,  O,  and  in 
so  doing  turns  the  same  round  against  the 
spring,  K,  until  the  projection  of  the  detent 
drops  down  upon  the  tumbler  after  the  se- 
cond notch,  the  part  of  the  detent  bearing 
against  the  wood  preventing  the  same  from 
turning  further.  The  arm  thus  being  cocked 
is  then  reloaded  and  closed,  as  stated  above, 
and  for  firing,  the  detent,  H,  need  only  be 
pulled,  thereby  releasing  the  tumbler  and 
causing  it  to  strike  upon  the  needle,  M,  the 
latter  thus  inflaming  the  fulminating  matter 
contained  in  the  cartridge.  The  cartridge 
which  M.  Mini^  prefers  using  is  shown  at 
fig.  5 ;  where  a  is  a  lead  ball,  cast  in  a  bul- 
let mould,  and  having  at  its  hinder  part  a 
recess  or  cavity  for  receiving  a  cap,  b,  with 
a  three-fold  charge,  c  is  a  socket,  made  of 
pressed  leather,  caoutchouc,  or  gutta  per- 
cha,  this  socket  being  intended  to  protect 
the  charge  of  the  oartridge  from  any  undue 
ooDtact  with  fire  and  water,  and  to  prevent 
the  escape  of  gases.  The  spring,  K',  is  for 
pushing  the  trigger  down  into  its  original 
place  after  the  arm  has  been  discharged. 
M.  Minie  sometimes  places  on  the  gun  bar- 
rel a  second  barrel,  but  not  so  strong  as  the 
first ;  this  barrel  being  intended  to '  hold  a 
suitable  number  of  charged  balls  or  car-  ' 
tridges,  according  to  the  length  of  the  gun. 
In  that  case  he  causes  the  slide  piece,  £,  to 
draw  out  a  ball  cartridge  from  the  cartridge 
barrel,  and  to  drop  it  into  the  reeesa  which 
is  filled  by  the  slide  pieee. 


Professor  C.  Piazzi  Smyth,  of  Edin- 
burgh, has  recently  invented  a  number  of 
improvements  in  astronomical  and  geodeti- 
cal  instruments. 

The  first  of  these  improvements  is  appli- 
cable to  spirit  levels,  and  consists  in  placing 
them  in  a  case  wherein  they  are  viewed  by 
reflection  and  through  a  collimator  lens, 
whose  solar  focus  is  to  be  made  exactly 
equal  in  length  to  the  radius  of  curvatnre 
of  the  level  tube. 

The  second  is  applicable  to  the  regula- 
tion of  the  size  of  the  air  bubble  of  a  spirit 
level,  and  consists  in  introducing  into  the 
glass  tube  containing  the  fluid  a  diaphragm 
of  glass,  or  of  metal  perforated  by  a  small 
tube  in  the  axis,  or  nearly  so,  of  the  great 
tube. 

The  third  is  applicable  to  collimators, 
and  consists  in  making  their  object  glasses 
of  two  or  more  lenses,  capable  of  having 
their  distances  apart  varied  at  pleasure. 

The  fourth  is  applicable  to  preserving  a 
constancy  in  the  angular  position  of  any 
small  table,  shelf,  or  other  such  body  ex- 
posed  to  the  disturbing  motion  of  a  ship  at 
sea;  and  it  consists  in  making  the  body 
freely  moveable  on  and  balanced  about  its 
point  or  points  of  support,  and  contains 
within  itself  one  or  more  wheels,  to  which 
a  rapid  spinning  motion  may  be  given. 

The  fifth  is  applicable  to  reflecting  in- 
struments,  as  sextants,  and  consists  in 
causing  each  of  the  two  objects  observed, 
whenever  an  observation  is  made,  to  be 
reflected  once  on  separate  reflectors. 

The  sixth  is  applicable  to  the  verniers  of 
reflecting  circles,  and  consists  in  placing 
them  on  the  fixed  part  or  the  frame  of  the 
instrument,  and  making  the  divided  limb  of 
the  circle  the  moving  part. 

The  seventh  is  applicable  to  the  telescope 
tubes  and  plain  tubes  of  reflecting  instru- 
ments, and  consists  in  making  them  in  a 
single  block,  capable  of  permanent  attach- 
ment to  the  frame  of  one  of  the  instru- 
ments. This  improvement  may  be  carried 
out  eitlier  optically  or  mechanically.  Me- 
chanically,  the  two  tubes  may  cross  and 
look  through  each  other,  and  by  pivot  mo- 
tion at  their  junction  one  or  other  may  be 
brought  into  position  as  required.  Op- 
tically, the  telescope  tube  may  be  rendered 
a  plain  tube  at  pleasure  by  turning  up 
complementary  concave  glasses  before  its 
lenses,  or  by  turning  its  lenses  out  of  the 
optical  axis. 

The  eighth  is  applicable  to  altitude  and 
azimuth  instruments,  and  consists  in  using 
a  reflecting  circle  improved,  as  in  the  fifth 
of    the    improvements    hereinbefore    de- 
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scribed,  in  Qsing  such  a  reflecting^  circle 
for  the  altitude  portion  of  the  altitude  and 
azimuth  instrument 

The  ninth  is  applicable  to  the  foot  screws 
of  astronomical  and  geodetieal  instruments, 
and  consists  in  making  such  screws  parts 
of  the  solid  stand  on  which  the  instrument 
rests,  the  foot  of  the  instrument  being 
caught  and  fixed  on  this  new  plan  between 
two  nuts  traversing  up  and  down  such 
fixed  screw. 

The  tenth  is  applicable  to  the  reading  of 
the  graduation  of  any  astronomical  or  geo- 
detieal instrument,  and  consists  in  noting 
the  number  cf  turns  and  parts  of  a  turn  of 
an  (endless  screw  working  in  teeth  cut  in 
the  limb  of  such  instrument 

The  eleventh  is  applicable  to  equatorial 
instruments,  and  consists  in  making  the 
telescope  tube  turn  about  its  own  axis,  the 
said  tube  resting  in  a  frame  which  has 
angular  motion  in  the  horizontal  and  ver- 
tical directions,  while  a  reflector  moving  on 
an  axis  at  right  angles  to  the  axis  of  the 
telescope  is  mounted  in  front  of  the  Qbject 
glass. 

The  twelfth  is  applicable  to  the  stands 
of  astronomical  and  geodetieal  instruments, 
and  consists  in  making  them  of  thin  metal 
plates  in  a  hollow  form,  so  that  they  may 
be  filled  with  fluids  or  comminuted  solids 
on  occasions  when  great  steadiness  is  re- 
quired.* 


MOREWOOD  AND  ROGERS'  IM- 
PROVEMENTS IN  COATING 
WROUGHT  IRON. 
In  the  manufacture  of  japanners'  ware, 
painted  work,  and  for  a  great  variety  of 
purposes,  very  large  quantities  of  tin  plate 
and  sheets  of  iron  coated  with  alloys  of  tin, 
also  of  galvanized  sheets  of  iron,  are  used, 
and  in  the  coating  of  such  plates  and  sheets, 
and  other  forms  of  wrought  iron,  it  has  been 
usual  to  dip  the  iron  into  the  melted  coating 
metal,  by  which  means  the  iron  has  become 
coated  with  a  comparatively  larger  propor- 
tion of  tin  or  of  its  alloy,  or  of  zinc,  than  is 
practically  required  for  such  japanned  ware, 
painted  work,  &e.  Hence,  in  such  manufac- 
tures the  cost  is  increased  by  the  use  of  a 
larger  quantity  of  the  coating  metal  than  is 
necessary,  and  the  iron  by  being  dipped  into 
the  melted  metal  is  more  or  less  injured  in  iu 
toughness,  and  is  rendered  less  fiat  and  even 
on  Its  surfaces.  In  some  cases  it  has  been 
the  practice  previous  to  dipping  to  deposit 
upon  the  articles  to  be  coated  a  thin  coating 
of  tin  from  a  solution  of  that  metal,  and 
Messrs.  Morewood  and  Rogers,  of  Enfield, 

*  Professor  Smyth  has  obtained  for  the  above 
hnprovementa  a  patent,  dated  April  24»  1815. 


have  found  that  such  deposited  coating  of  tin 
on  wrought  iron  19  sufiicient  when  protected 
as  we  are4ibout  to  describe  for  japan  ware, 
painted  work,  and  for  a  variety  of  other 
purposes.  They  have  therefore  patented* 
an  invention  which  consists  in  obtaining  on 
sheets  or  plates,  or  other  forms  of  wrought 
iron,  a  coating  of  tin  from  a  solution,  as  is 
well  understood ;  in  omitting  the  dipping  in 
melted  tin  or  its  alloy  or  zinc ;  and  in  after- 
wards applying  a  non-metallic  coating  or 
coatings  of  a  material  or  compound  which 
is  repellant  of  moiature,  and  which  may  be 
used  at  so  low  a  temperature  as  to  leave  the 
iron  as  nearly  as  possible  with  its  original 
form  and  toughness.  They  prefer  for  such 
coating  or  coatings  a  reainous,  or  such  other 
matter  as  will  not  interfere  with,  but  will  ra- 
ther aid  the  process  of  soldering  the  iron,when 
it  may  be  desired  to  do  so ;  by  which  means 
they  obtain  a  manufacture  of  tinned  wrought 
iron  in  sheets,  plates,  and  other  forms  suiu- 
ble  for  a  great  variety  of  uses  at  a  conside- 
rably reduced  cost 

Sheets,  plates,  or  other  forms  of  wrought 
iron  having  been  coated  by  a  deposition  of 
tin  from  a  solution  (as  is  well  understood, 
and  which,  separately,  is  not  claimed  by  the 
inventors)  are  to  be  washed  with  water  (by 
preference  in  a  stream,  either  hot  or  cold), 
in  order  to  free  them  as  much  as  possible 
from  the  solution  of  tin  or  other  matter 
which  they  may  have  taken  up.  After 
having  been  well  washed,  and  without  being 
allowed  to  dry  or  rust,  they  are  coated  with 
varnish  or  japan,  or  with  solutions  of  melted 
resinous,  gummy,  oily,  or  greasy,  or  bitu- 
minous matters — sucli  varnishes  or  matters 
as  will  aid  in  soldering,  such  as  resins  dis- 
solved in  wood  or  coal  naphtha,  or  alcohol, 
or  wood  spirit,  being  preferred,  as  has  been 
stated — this  being  effected  by  immersing 
them  in  a  mixture  of  resin  and  tallow 
melted  in  a  suitable  pan  or  vessel.  The 
preparation  used  is  about  two-thirds  resin 
and  one-third  grease  or  tallow,  and  the 
temperature  of  the  mixture  is  kept  at  about 
240<>  of  Fahr.,  or  at  such  a  point  tliat  on 
withdrawing  the  metal  from  the  hot  mixture 
the  moisture  will  have  been  boiled  off  from 
the  surfaces,  and  a  thin  coating  of  the  mix- 
ture be  found  to  cover  the  metal,  which  thin 
coating  is  reduced  by  rubbing  the  metal  in 
hot  bran  or  sawdust,  placed  in  a  pan  and 
kept  heated  with  boiling  water  underneath, 
or  by  other  suitable  arrangements ;  or  some- 
times the  solution- tinned  articles  are  dried 
in  an  oven,  or  over  a  coke  fire  or  otherwise, 
immediately  after  washing  them,  and  then, 
instead  of  coating  them  by  dipping  into  the 
before-mentioned  melted  mixture  of  resin 
and  grease,  the  inventors  dip  them  into  a 


*  Patent  dated  May  18, 1855. 
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eolation  of  resin  and  tollow  dittoWed  in 
ooal  naphtha,  in  the  proportion  of  two 
ounces  of  tallow  and  ten  ounces  of  resin  to 
one  gallon  of  coal  naphtha,  at  the  ordinary 
temperature  of  the  atmosphere,  and  after 
allowing  the  articles  to  sund  in  order  to 
dry,  immerse  them  in  the  solution  of  shellae 
and  resin  hereafter  mentioned.  They  take 
the  sheets,  plates,  or  other  articles  ooated 
with  resin  and  tallow,  and  dip  them  into  a 
solution  of  shellac,  or  shellao  and  resin,  in 
the  proportion  of  three^fourths  shellac  to 
one-fourth  resin  dissoWed  in  wood  naphtha 
or  alcohol  (say  about  tiiree-quarters  of  a 
pound  of  shellac  and  one-quarter  of  a  pound 
of  resin  in  two  gallons  of  wood  spirit  or 
strong  alcohol  of  50^  to  60<>  above  English 
proof),  by  which  means  they  obtain  a  coat- 
ing which  will  repel  moisture,  and  which  is 
believed  to  be  the  best  for  the  purposes  of 
the  invention ;  but  other  of  the  matters 
above  mentioned  may  be  used  in  a  similar 
manner  for  the  coating  in  place  of  the  par- 
ticular ones  above  described,  or  compounds 
of  such  other  matters  may  be  employed. 
When  the  matters  described  are  used  in  the 
state  of  solution,  the  inventors  prefer  to 
apply  them  at  the  ordinary  temperature  of 
the  atmosphere,  and  consider  it  desirable  not 
to  apply  any  of  the  matters  in  a  fused  or 
melted  state,  if  when  ftised  or  melted  they 
are  at  a  higher  temperature  than  300«  Fahr. 


BRITISH  PATENT  LAW  FOR 
INDIA. 

We  are  gratified  at  being  able  to  an- 
nounce that  a  Bill  for  granting  to  inventors 
exclusive  privileges  in  their  inventions  has 
been  brought  before  the  British  Legisla- 
tive Council  in  India,  and  after  being  read 
a  second  time  on  the  28th  July,  1865,  was 
referred  to  a  Select  Committee,  who  were  to 
report ;  thereon  after  the  1st  of  November 
last  As  we  learn  by  private  correspond, 
ence  that  this  Bill  is  likely  to  be  materially 
modified  before  passing  into  law,  we  shall 
now  publish  nouiing  more  respecting  its 
nature  than  is  contained  in  the  following 
brief  abstract 

The  true  and  first  inventor  of  any  new 
and  useful  manufacture  may  petition  the 
Governor-General  of  India  in  Council  for 
leave  to  file  a  specification  thereof.  Every 
such  petition  shall  be  signed  by  the  peti- 
tioner,  or  in  case  the  petitioner  shall  be 
absent  from  India,  by  an  authorised  agent, 
and  shall  state  the  name,  vocation,  and 
place  of  residence  of  the  petitioner,  and 
shall  describe  the  nature  of  the  invention. 
Upon  such  petition,  the  Governor-General 
of  India  in  Council  may  make  an  order 
authorising  the  petitioner  to  file  a  speci- 
fication of  the  invention. 


Before  making  suoh  order,  the  Governor- 
General  of  India  in  Council  may  refer  the 
petition  to  any  person  for  inquiry  and  re- 
port, paymg  such  person  a  reasonable  fee, 
the  amount  of  such  fee,  in  case  of  dispute, 
to  be  settled  by  the  Governor-General  of 
India  in  Council. 

If,  within  the  space  of  six  calendar  months 
from  the  date  of  such  order,  the  petitioner 
shall  cause  a  specification  of  his  said  in- 
vention to  be  filed,  he,  his  executors,  ad- 
ministrators, and  assigns,  shall  be  entitled  to 
the  sole  and  exclusive  privilege  of  making, 
selling,  and  using  the  said  invention  in 
India,  and  of  authorising  others  so  to  do,  for 
the  term  of  fourteen  years  from  the  time  of 
filing  such  specifications  and  for  such  furtlier 
term,  if  any,  not  exceeding  fourteen  years 
from  the  expiration  of  the  first  fourteen  years, 
as  the  Governor- General  of  India  in  Coun- 
cil may  think  fit  to  direct,  upon  petition. 

Any  order  authorising  the  filing  of  a 
speoifioalion,  or  for  extending  the  term  of 
such  exclusive  privilege  as  aforesaid,  may 
be  made  subject  to  any  such  conditions  and 
restrictions  as  the  Governor- General  of 
India  in  Council  may  think  expedient 

Every  specification  of  an  invention  filed 
under  this  Act  shall  be  in  writing,  and  shall 
be  signed  by  the  said  petitioner,  and  shall 
particularly  describe  and  ascertain  the  na- 
ture of  the  said  invention  and  in  what  man- 
ner the  same  is  to  be  performed. 

Every  petition  for  leave  to  file  a  specifi. 
cation,  and  every  specification  filed  under 
this  Act,  shall  be  left  vrith  the  Secretary  to 
the  Government  of  India  in  the  Home  De- 
partment, and  every  petition  and  specifica- 
tion shall  be  accompanied  by  a  declaration 
in  writing  signed  by  the  inventor;  and  if 
the  inventor  be  absent  from  India,  the  peti- 
tion and  specification  shall  aUo  be  accoin- 
panied  by  a  declaration  signed  by  the  agent 
who  shall  present  or  file  the  same,  to  the 
effect  that  he  verily  believes  the  declaration, 
purporting  to  be  the  declaration  of  the  in- 
ventor,  was  signed  by  him,  and  that  the 
contents  thereof  are  true. 

No  specification  shall  be  filed  until  the 
petitioner  shall  have  paid  all  fees  payable 
under  this  Act,  including  tiie  fees,  if  any,  of 
the  person  or  persons  to  whom  the  petition 
shall  have  been  referred  for  inquiry  and 
report 

At  the  time  of  delivering  the  specifica- 
tion for  the  purpose  of  being  filed,  the 
petitioner  shall  cause  to  be  delivered  to  the 
said  Secretary  fifty  printed  copies  thereof, 
which  shall  be  disposed  of  by  the  said 
Secretary  in  such  manner  as  the  Governor- 
General  in  Council  shall  from  time  to  time 
direct 

No  person  shall  be  entitled  to  any  ex- 
clusive privilege  under  the  provisions  of  thie 
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Act  if  the  tftid  invention,  at  the  time  of 
preienting  the  petition  for  leave  to  file  the 
specification,  waa  not  a  new  invention  as  to 
the  public  use  and  exercise  tliereof ;  or  if 
the  same  is  not  useful  to  the  public ;  or  if 
the  petitioner  is  not  the  true  and  first  in- 
Tenter  thereof;  or  if  the  specification  filed 
does  not  particularly  describe  and  ascertain 
the  nature  of  the  invention,  and  in  what 
manner  the  same  is  to  be  performed. 

Every  exclusive  privilege  under  this  Act 
shall  cease  if  the  Governor-General  of  India 
in  Council  shall  declare  that  the  same,  or 
the  mode  in  which  it  is  exercised  is  mis- 
chievous to  the  State,  or  generally  preju- 
dicial to  the  public  ;  or  if  a  breach  of  any 
special  condition  on  which  the  petitioner 
was  authorised  to  file  a  specification,  or 
upon  which  the  term  of  the  exclusive  privi. 
lege  was  extended,  shall  be  proved  to  the 
satisfaction  of  the  Supreme  Court  of  Judi- 
cature at  Fort  William  in  Bengal,  and  if 
the  Governor- General  of  India  shall  there- 
upon  declare  that  s}ich  exclusive  privilege 
shall  cease. 

An  importer  of  an  invention  shall  not  be 
deemed  the  true  and  first  inventor  within 
the  meaning  of  this  Act,  unless  he  is  the 
actual  inventor. 

The  actual  inventor,  though  a  foreigner 
resident  abroad,  shall  be  deemed  the  true 
and  first  inventor  within  the  meaning  of  this 
Act 

ON  SOME  NEW  PROPERTIES  OF 
FRESHLY  -  CALCINED  CHAR- 
COAL. 

BT   U.   MORIDE. 

The  deoxoidising  power  of  wood  char- 
coal is  well  known,  when  used  in  the  dry 
state  and  under  the  influence  of  an  elevated 
temperature;  but  I  do  not  know  that  any 
one  has  mentioned  it  as  reducing  metals  in 
the  midst  of  neutral,  alkaline,  or  acid  li- 
quors, neither  am  I  aware  that  any  one  has 
observed  that  in  contact  with  a  dilute  and 
alcoholized  acid,  freshly  calcined  wood 
charcoal  caused  the  formation  of  ether.  I 
am  continuing  this  study,  but  I  have  deter- 
mined to  make  known  the  results  of  my 
first  experiments. 

Coke,  charcoal  from  lignites,  animal  and 
bone  charcoal,  do  not  produce  the  efiects  of 
which  I  a:n  about  to  speak. 

Ist.  When  incandescent  wood  charcoal  is 
plunged  directly,  or  after  being  extin- 
guished  with  cold  water,  into  an  acid  solu- 
tion of  sulphate  of  copper,  the  metal  is  gra- 
dually deposited  upon  the  charcoal  until  it 
may  be  entirely  recovered.  In  neutral  or 
alkaline  liquors  the  reaction  is  not  so  well 
performed.  In  BarreswilPs  liquor,  for  in- 
stance, the  copper  deposited  upon  the  char- 


coal has  a  very  beautiful  iridescent  appear- 
ance. When  nitric  acid,  hydrochloric  acid, 
or  sulphuric  acid  is  used  to  acidify  the  so- 
lutions, the  effect  is  the  same,  only  that  it  is 
clearest  with  sulphuric  acid. 

2nd.  I  have  observed  that  the  metallic 
salts  of  organic  acids  are  less  easily  decom- 
posed  than  those  which  contain  mineral 
acids. 

3rd.  The  solutions  of  silver  in  nitric  acid, 
whether  neutral  or  acid,  and  chloride  of 
silver  dissolved  in  ammonia,  are  easily  de- 
composed by  freshly  calcined  wood  char- 
coal. The  silver  is  soon  seen  to  cover  the 
charcoal  in  the  most  beautiful  manner;  it 
sometimes  appears  crystallised. 

4th.  Copper  may,  by  this  same  means,  be 
precipitated  from  ammoniacal  solutions; 
but  if  these  solutions  likewise  contain  silver, 
the  latter  will  be  first  reduced. 

5th.  Finally,  incandescent  wood  charcoal 
plunged  in  Fowler's  solution,  acidified  with 
sulphuric  acid,  produces  a  very  agreeable 
ether,  which  I  intend  to  examine.  It  will 
be  easy  to  make  in  this  way,  by  varying  the 
acids,  nitric,  acetic,  sulphuric  ethers,  &c. 

6th.  Zinc,  iron,  platinum,  lead,  and  mer- 
cury may  be  precipitated  by  wood  charcoal ; 
but  they  redissolve  in  acid  liquors  :  this  does 
not  occur  at  all  with  silver,  and  with  copper 
not  until  twenty-four  hours  after  the  opera- 
tion.— Comptes  RenduHt  and  Chemist. 


NEW  ORNAMENTAL  CASTINGS. 

Works  for  the  prosecution  of  an  entirely 
new  branch  of  industry  have  been  opened  by 
Mr.  Chance,  about  five  miles  from  Birming- 
ham — the  manufacture  of  architectural  de- 
corations and  adjuncts  in  basalt.  The  rag- 
stone  of  the  neighbourhood  is  melted  and 
cast  in  hot  moulds,  and  cornices,  doorheads, 
and  other  architectural  enrichments  are  pro- 
duced, of  very  lasting  quality.  When  cast 
in  cold  moulds,  a  glassy  lava,  known  as 
obsidian,  is  produced — an  interesting  fact  in 
a  geological  point  of  view. — Builder, 

In  support  of  the  probability  of  an  ex- 
tension of  this  new  branch  of  industry,  we 
may  mention  that  operations  are  now  going 
on  at  Ordnance  Wharf,  Rotherhithe  (the 
works  of  the  Colonial  Gold  Company), 
where  furnaces  have  been  erected  for  the 
reduction  of  gold  quartz  by  direct  fusion, 
under  the  patent  of  Mr.  Charles  Low,  late 
of  Swansea.  The  quartz  thus  treated  is 
first  crushed  moderately  small,  then  calcined 
or  roasted,  and  afterwards  fused  with  a  mix- 
ture of  fluorspar,  lime,  and  oxide  of  iron, 
which  liquefying  agents  combine  with  the 
silica,  and  render  the  matrix  perfectly  fluid. 
The  primary  object  is  to  liberate  the  gold 
found  by  analysis  to  exist  in  the  quarts,  the 
particles  depositing  in  a  bed,  or  bath,  of 
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molten  lead  at  the  bottom  of  the  furnace ;   ^ 
but  the  fused  mass  run  off  as  refuse  is  ca.   , 
pable  of  being  oast  into  iron  moulds,  and   I 
will  form  ornamental  bricks,  or  blocks  of 
stone,  of  lasting  quality  and  great  beauty, 
which  practical  use  of  the  refuse  will  mate- 
rially  lessen  the  cost  of  the  manipulation. 
The  metallic  alloy  at  the  bottom  of  the  fur- 
nace is  to  be  subjected  to  direct  eupellation 
for  the  gold  produce,  the  result  of  which,  as 
an  experiment,  is  waiched  with  considerable 
interest  by  scientific  men. 


THE  COSMORAMA  STEREOSCOPE. 

This  is  a  modification  of  the  beautiful 
instrument  invented  by  Sir  David  Brewster. 
The  improvement  consists  in  employing, 
instead  of  the  two  small  semi-lenses,  one 
large  one,  which  is  rendered  stereoscopic  by 
cutting  an  ordinary  plano-convex  lens  in 
half,  removing  more  or  less  of  the  opposite 
outer  diameter,  and  then  transposing  the 
pieces  so  that  the  original  centre  of  the 
lens  becomes  the  two  sides,  and  the  outer 
edges  come  together.  The  advantages  ob- 
tained by  this  instrument  is  an  increased 
facility  for  viewing  as  one  the  double  pic- 
tures :  only  one  adjustment  is  necessary  for 
all  sights,  namely,  increasing  or  diminish- 
ing the  disunce  between  the  line  and  the 
double  pictures.  By  using  larger  lenses  of 
proper  focal  length,  pictures  of  any  dimen- 
biou8  may  be  viewed  stereoscopically. 

This  is  a  very  beautiful  and  interesting 
instrument.  It  is  made  by  Messrs.  Knight, 
of  Foster-lane.-»CA«OTi«t 


Papers  and  Practical  lUtuirations  of  PubHe 
IVorkt  of  Recent  Conttruetion,  both  British 
and  American,  London :  John  Wesle, 
o9.  High  Holbom.    1856. 

This  is  a  valuable  ?olnme,  containing 
papers  f  amply  illnstrated  by  fifty  large  and 
excellent  engravings)  on  the  Niagara  Falls 
Suspension  Bridge ;  the  Paddock,  the  Lock- 
wood,  the  Denby  Dale,  and  the  Titheburn 
Street  Viaducts;  the  Newark  Dyke  Bridge 
on  the  Great  Northern  Railway ;  and  the 
Mounttin  Top  Track  in  the  State  of  Vir- 
ginia }  also,  papers  on  the  Preliminaries  to 
Good  Building,  Suggestions  for  Increas- 
ing the  Circulating  Medium  in  Aid  of 
Commerce  and  Mechanical  Enterprise,  a 
copious  Memoir  of  the  late  Brigadier- 
General  Sir  Samuel  Bentham,  with  an  Ac- 
count of  his  Inventions,  and  Reviews,  Com- 
muuications.  Correspondence,  &c.  The  work 
is,  as  some  of  our  readers  will  remember, 
supplementary  to  previous  publications, 
and  similar  volumes  are  to  be  issued  when 
Papers  and  lUastntions  on  Architecture, 


Civil  and  Mechanical,  and  Military  and 
Naval  Engineering  of  equal  importance 
shall  be  received.  This  volume  should  be 
in  the  library  of  every  engineer  who  has  to 
construct,  or  who  wishes  to  understand  the 
construction  of  great  engineering  works. 


Lstter  on  the  Operations  of  the  Smoke  Nuir 
ance  Act,  with  Hemarhs  on  the  Formation 
and  Prevention  vf  Bmeke,  and  the  Remedy 
against  the  Continuance  ef  the  Nmieanee, 
Addressed  to  the  Sanitary  Commissioners 
qfLioerpooL  By  C.  Wyb  Williams,  Esq. 
London :  John  Weale,  Holbom.  1856. 
This  letter,  which  is  addressed  to  R.  M. 
Beokwith,  Esq.,  Chairman,  and  the  mem- 
bers of  the  Smoke  Nuisance  Committee,  ie 
divided  into  three  parts,  in  which  are  treated : 
-—1.  The  Operation  of  the  Smoke  Nuisance 
Act.    2.  The  Formation  and  Prevention  of 
Smoke.    8.  The  Remedy  of  the  Nuisance. 
It  is  well  worthy  the  perusal  of  all  intevested 
in  the  construction,  management,  and  em- 
ployment of  furnaces,  and  throws  much 
light  upon  the  smoke  question.    Mr.  Wil- 
Iiams*s  views  have  been  so  fully  placed  before 
our  readers,  that  we  need  not  here  repeat 
them.      The  following  passages  firom   the 
last  portion  of  the  psmphlet  are  important, 
and  do  no  more  than  suggest  a  just  protec- 
tion for  manufacturers  and  other  owners  of 
furnaces. 

"Among  the  recent  convictions  by  the 
magistrates  of  Liverpool,  one,  among  many 
similar  cases,  may  here  be  mentioned,  as 
illustrative  of  the  hardship,  and  even  in- 
justice, arising  out  of  the  construction  and 
arbitrary  terms  of  the  late  Act  of  Parliament, 
and  in  visiting  the  ignorance  or  mistakes  of 
the  boiler-maker  on  the  innocent  owner  of 
a  steam  boiler. 

"  Mr.  — — ,  a  com  miller,  on  being  in- 
dicted for  the  unquestionable  nuisance  of  a 
continuous  emission  of  dense  smoke  from 
his  chimney,  pleaded,  that  he  was  not  the 
author  or  cause  of  the  evil  complained  of, 
and  which  lie  had  no  means  of  preventing 
or  correcting.  He  ssid  he  knew  nothing  of 
engineering,  or  boiler-making,  or  how  smoke 
was  to  be  consumed.  That  although  the 
Act  stated  that  the  owner  was  required  to 
bum  or  consume  the  smoke  issuing  firom  his 
chimney,  it  had  not  sUted  how  that  was  to 
be  effected.  He  had,  indeed,  been  informed, 
that  the  highest  chemical  authorities  stated 
that  smoke  was  incombustible,  —  conse- 
quently, that  by  the  terms  of  the  Act  he 
was  required  to  perform  an  impossibility. 
He  said  he  had  ordered  a  steam  engine  and 
its  appendages  ttom  an  engineer  of  emi- 
nence. He  gave  no  limitation  as  to  sice, 
construction,  or  expense.  Nevertheless,  no 
sooner  was  it  set  to  work,  than  his  neigh- 
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bcHuri  eompluned  of  tbe  naisanoe  the  chim- 
ney created.  He  was  willing  to  adopt  any 
remedy  the  magistrates  might  direct.  On 
what  prineiple  of  justice,  then,  he  asked, 
ahonld  he  be  made  accoantable  for  the 
errors  of  another  ? 

<<The  magistrate,  in  gifing  judgment, 
,  observed,  that  he  had  no  discretion  in  the 
ease.  The  Act  absolutely  required  that, 
'  If  any  person  shall  use  any  lumace  which 
shall  not  be  construeted  so  as  to  consume 
or  bum  its  own  smoke ;  or  shall  so  negli- 
gently use  any  such  furnace  as  that  the 
amoke  ariaing  therefrom  shall  not  be  effec 
tnally  consumed  or  burnt,  any  person  so 
offending,  being  the  owner  or  occupier  of 
the  premises,  shall  pay  a  sum  not  more 
than  five  pounds,  nor  less  than  forty  shil- 
lings.' Under  these  circumstances  he  was 
not  called  on  to  advise,  or  show  how  furnaces 
should  be  constructed.  The  nuisance  was 
proved  to  exist,  and  the  penalty  must  be 
inflicted. 

"  Now,  although  the  law  visits  the  miller 
in  the  first  instance,  he  certainly  had  his 
remedy,  for  had  he  brought  an  action 
against  the  maker  of  the  steam  engine  and 
boiler,  he  would  have  been  entitled  to  recover 
the  amount  of  the  penalty  inflicted,  as  con- 
sequential damages,  arising  out  of  their 
maiconstruction,  or  defective  arrangements. 
This  view  of  the  subject  is  confirmed  by  the 
opinion  of  the  same  magistrate  in  a  more 
recent  case,  where  it  was  proved  that  a 
boiler  and  its  furnaces  were  imperfect  and 
ill-constructed.  In  that  case,  the  magis- 
trate  observed,  as  reported,  that '  The  boiler 
being  defective  was  *not  the  fault  of  the 
owners  of  the  steam-boat  which  created  the 
nuisance ;  that  they  had  given  directions  for 
a  proper  instrument,  and  went  to  a  respect- 
able tradesman  to  supply  them ;  and  if  they 
chose,  they  might  follow  it  up  and  recover, 
in  another  court,  from  the  maker  of  the 
boiler,  the  loss  they  had  sustained.' 

"  Here  the  finger  of  the  law  pointed  in  the 
right  direction.  It  was  a  machine  that 
could  not  be  worked  without  creating  a 
nuisance,  or  indicuble  offience.  The  re- 
spousibility  then  lay  not  with  the  unoffend- 
ing miller,  but  with  the  incompetent  maker, 
who  had  undertaken  to  construct  a  perfect 
apparatus,  and  had  failed  in  doing  so.  Not 
only  legally,  but  morally  and  commercially, 
he  was  liable  for  the  imperfection  of  the 
machine  he  had  supplied.  Consequently, 
if  the  engineer,  who  ought  to  be  acquainted 
with  the  details  of  his  business,  proves  to  be 
incompetent,  he  alone  should  be  held  ac- 
countable. Here,  then,  a  remedy  is  at 
once  suggested.'* 

•  *  •  • 

''And  see  tbe  strict  justice  of  such  an 
tnrangemmt.    It  is  not  only  the  duty,  but 


it  is  peculiarly  within  the  province  and 
power  of  the  engineer — an  educated,  profes- 
sional  man — to  study  and  understand,  and 
reduce  to  practice,  what  belongs  to  the  use 
of  the  fuel  he  employs,  and  its  application 
in  the  generating  steam  for  the  purposes  of 
the  engine  he  contracts  to  make.  Without 
this  knowledge,  the  efficiency  of  his  work 
must  remain  a  matter  of  chance.  He  makes 
his  calculations  as  to  the  quantity  of  steam, 
and  the  amount  of  pressure  required,  wiUi 
the  other  details  of  his  engine ;  so  should  he 
be  equally  attentive  and  skilful  in  those  of 
the  boiler,  with  its  furnaces  and  flues,  which 
are  but  part  and  parcel  of  the  one  apparatus. 
It  cannot  surely  be  the  province  of  the 
miller,  or  the  silk,  cotton,  or  other  manu- 
facturer with  whom  he  contracts,  to  study 
the«e  things,  or  teach  the  engineer  how  to 
construct  the  apparatus  he  imdertakes  to 
make.  If,  however,  the  scientific  engineer 
will  not  make  himself  master  of  his  business, 
and  learn  how  furnaces  should  and  can  be 
made  so  as  to  generate  heat  and  steam  with- 
out creating  a  nuisance,  he  cannot  claim  to 
be  a  competent  tradesman,  and  must  be 
held  responsible  for  the  consequences  of  his 
inexperience.  If  he  work  by  chance,  he  is 
not  justified  in  experimenting  on  the  con- 
struction of  a  boiler  (as  many  do),  and  then 
throwing  the  responsibility  of  its  failure  on 
the  purchaser. 

"  With  respect  to  the  principles  on  which 
combustion  is  effected,  it  will  not  sufilce  for 
an  engineer  to  allege  that  the  use  of  coal, 
or  the  gas  from  coal,  and  the  means  of 
effecting  their  combustion  without  smoke, 
is  still  among  the  undiscovered  mysteries  of 
nature.  This  is  not  the  fact.  It  is  directly 
the  reverse  of  the  fact  The  subject,  in  all 
its  details,  is  thoroughly  understood  and 
reduced  to  practice.  The  chemistry  of 
combustion,  and  the  elements  of  the  fliel 
with  their  peculiar  affinities  and  respective 
combinations,  are,  in  our  days,  as  well 
known  and  as  clearly  laid  down  in  works  of 
unquestionable  authority,  as  those  of  any 
other  process  in  science  or  art 

*  *  •  • 

"  Let,  then,  the  study  of  the  laws  by  which 
perfect  combustion  may  be  effected,  have 
the  aerious  attention  of  all  who  desire  to 
know  what  they  are  about  when  underuking 
to  construct  machines  by  which  those  laws 
are  to  be  reduced  to  practice. 

**  Hereafter,  then,  die  remedy  against  the 
hardship  and  injustice  under  which  the 
public  have  hitherto  laboured,  will  be  found 
widiin  their  reach.  They  have  only  to  re^ 
quire  that  those  who  undertake  to  make 
boilers  shall  also  undertake  to  make  them 
in  all  respects  perfect" 


pabkbb's  patbiit  si»»ah(x»riDiaii0  APP^&ATira* 


Ths  F^etwTff  Co»*noer$ifi  a  Warning  ngaintt 
MeMing  LegUlnHon.  By  Harriet  Mar- 
TiNEAU.  Issued  by  the  National  Asso- 
oiation  of  Factory  Oocupiers,  IS,  Corpo- 
ration-street, Manchester.  Manehester: 
Ireland  and  Co.,  PaU  Mall.    1855. 

As  this  pamphlet  has  been  fiercely  and 
most  unreasonably  assailed  in  sereral  organs 
of  the  press  by  writers  who  have  neither  the 
fairness  to  test  the  statements  it  contains, 
nor  the  knowledge  of  maehinery  essential 
to  a  just  appreciation  of  the  controyersy  in 
which  it  takes  a  part,  we  strongly  recom- 
mend a  careful  perusal  of  it  to  such  as  take 
an  interest  in  the  circumstances  which  have 
led  to  the  formation  of  the  National  Asso. 
ciation  of  Factory  Occupiers.  Being  of  a 
controversial  character,  and  dealing,  as  it 
professes  to  deal,  with  serious  misrepresen- 
tation on  the  part  of  Mr.  Horner,  the  Go- 
vernment Inspector,  and  one  of  the  writers 
in  Hmaehold  Wtrdt,  it  is  not  inexcusable 
that  the  pamphlet  is  somewhat  severely 
penned.  Upon  the  whole,  however,  we 
think  Miss  Martineau  has  written  with 
great  judgment,  and  her  effort  will  certainly 
have  Uie  effeet  of  placing  the  whole  subject 
of  the  fencing  of  machinery  under  legal 
penalties  before  the  public  in  a  very  inleUi- 
gible  manner. 

The  great  fault  of  the  authoress  consists, 
according  to  some  journalists,  in  the  attack 
she  makes  upon  Mr.  Dickens,  as  the  respon- 
sible editor  of  Hounhold  Word$.  Now,  no 
one  but  a  cynic  could  be  gratified  to  see  one 
so  genial  and  noble-minded  as  Charles 
Dickens  assailed  without  good  reason  ;  but 
if  he  has  assumed  a  false  position,  from 
which  it  is  extremely  necessary  to  dislodge 
him,  there  can  be  no  question  as  to  the 

?ropriety  of  Miss  Martineau's  proceeding, 
he  truth  is,  that  the  writer  in  HoiuthM 
Wordt,  in  alleging  that  a  vast  number  of 
deaths  annually  occurred  through  the  refusal 
of  factory  proprietors  to  fence  their  machi- 
nery in  a  reasonable  manner,  first  imagined  , 
a  horrible  slaughter  of  the  innocents,  and 
straightway  proceeded  to    stigmatise   the  | 
imaginary  slaughterers.    But  though  ima.   i 
ginary  as  slaughterers,  the  objects  of  his  i 
attack  were  real  as  gentlemen,  and  therefore  I 
very  properly  resented  his  conduct,  and,  for 
our  part,  we  think  Mr.  Dickens  would  be 
acting  with  graee  and  honour,  were  he  to 
retract  at  once  the  unjust  aspersions  which 
have    preoeeded  (probably  from  rashness 
rather  than  malevolence)  firom  the  pen  of 
either  himself  or  one  of  his  contributors. 


PARKER'S  PATENT  SMOKE-CON- 
SUMING  APPARATUS. 

To  the  Editor  qf  the  MeehanM  Magmim. 

Sir, — In  looking  through  your  Magasine 
of  last  year,  I  find  at  page  86  (No.  1642, 
week  ending  January  271,  a  letter  signed 
"Wm.  Baddeley,"  and  headed  "Parker's 
Patent  Smoke-Consuming  Apparatus,"  In 
which  the  following  question  is  propounded, 
viz.,  "  Is  it  possible  that  the  simple ,  *  ineX' 
pensive,*  and  easily-applied  apparatus  of  Mr. 
Parker  is  really  sufficient  for  its  intended 
purpose?  To  this  practical  question  a 
decidedly  practical  answer  is  furnished  by 
the  fact  that  Mr.  Parker's  apparatus  has 
been  for  some  time  in  use  at  Messrs.  Chsm- 

S ion's  Lead-works,  Islington,  and  Messrs. 
Irandram's  Chemical-works,  Rotherhithe, 
&c.,  &c.,  in  each  case  taking  *  precedence* 
of  all  other  plans  in  these  localities." 

I  am  very  sorry  that,  during  a  temporarv  ab- 
sence from  town,  the  number  in  which  the 
above  appeared,  was  put  away  unopened,  or  I 
would  at  that  time  have  given  Mr.  Badde- 
ley's  assertion,  so  far  as  the  works  of  my 
firm  are  concerned,  a  very  "practical  an- 
swer.*' 

Mr.  Parker's  invention  was  the  first  that 
I  had  the  folly  to  try  under  our  engine  and 
high-pressure  boilers,  and  was  such  a  dead 
failure,  that  I  pulled  it  out  in  a  week ;  when, 
lo  and  behold!  the  air  holes  were  gone, 
and  half  the  apparatus  was  fused  into  such 
a  shape,  that  one  could  hardly  recognise  the 
original.  You  will  therefore  observe  that  it 
could  not  take  precedence  in  our  case,  as  it 
was  the  first;  and  as  to  the  expense,  two  of 
the  castings  were  for  tubes  of  2  feet  6  inches 
diameter,  and  the  third  for  a  tube  3  feet  dta. 
meter,  the  whole  costing,  fixed  by  the  paten- 
tee's men,  £15,  This  I  thought  rather 
large  for  such  small  matters  in  cast  iron. 

As  I  hope  shortly  to  send  you  an  account 
of  my  trials,  failures,  and  disappointments, 
with  the  methods  by  which  I  ultimately  suc- 
ceeded in  consuming  the  smoke  in  these 
works,  I  will  not  now  state  my  opinion  of 
the  reason  why  Mr.  Parker  and  other  paten- 
tees  failed  (at  all  events  with  us),  but  simply 
add  that,  except  in  one  instance,  I  have  now 
no  patent  at  work ;  this  one  is  under  a  high- 
pressure  boiler  at  '*  regular  works**  at  irre- 
gular work,  when  sudden  calls  were  made 
for  steam  pans,  even  that  has  proved  in 
utter  failure. 

I  am,  Sir,  yours,  ftc, 

Andrew  B.  Branoram. 
Rotherhithe,  Jan.  7, 1856. 

P.S.  Mr.  Parker  was  with  me  during  the 
trials  with  his  patent,  saw  the  smoke  which 
was  pouring  out  of  the  shaft,  and  no  other 
fires  but  those  fitted  with  his  own  patent 
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were  in  oommunication  with  that  thftft  $  so 
tt.at  X  am  at  a  loss  to  conceiTe  how  he  could 
suffer  Mr.  Baddeley  to  pen  such  a  statement 
of  his  invention. — A.  B.  B. 


PHILLIPS*  FUNERAL  CARRIAGE. 

To  the  Ediior  tf  the  Mechanics^  Magazine. 

Sir,— Mr.  H.  L.  Phillips'  design  for  a 
faneral  carriage,  given  in  your  last  number, 
is  the  compendium  and  oorobination  of  all 
the  existing  desecrations. 

1.  The  body,  instead  of  preceding  the 
mourner,  is  shoved  into  a  hind  boot 

2.  The  body  is  further  dishonoured  by 
being  sat  upon  by  the  men,  who,  in  cold 
weather,  will  necessarily  execute  the  double 
shuffle  upon  it. 

3.  The  mourners'  legs  would  not  reach 
the  bottom  of  the  ^carriage  by  six  inches, 
but  would  dangle  like  ohildren's  on  a  high 
chair. 

4.  The  draught  would  be  heavy,  and  the 
motion  intolerable  on  rough  roads. 

5.  Its  uglinesa  would  kill  the  sexton. 

I  am,  Sir,  yours,  &o., 

A  MOURKBR  FOR  P-*-'. 

Parthenon  Club,  Jan.  7, 1856. 


LIQUID  FIRE  AND  SPHERICAL 
SHELLS. 

To  the  Sdiior  of  iki  Meehtmke'  Magaieine. 
Sir,— The  experiment,  in  the  marshes  at 
'Woolwich,  with  Captain  Disney's  liquid 
fire  shells,  as  recently  reported,  prove  that 
a  shell  to  explode  wiihin  a  shell  is  not  the 
best  means  for  conveying  the  liquid  fire  to 
the  mark,  because  if  the  outer  shell  is  made 
so  ikin  that  the  explosion  of  the  inner  shell 
will  burst  it,  then  it  is  not  strong  enough  to 
resist  the  fire  of  the  charge  in  the  gun  or 
mortar.  I  would  have  the  fuse  case  onlt/  to 
be  shattered  after  the  shell  has  penetrated 
the  object  to  be  set  on  fire.  This  can  be 
effected  by  placing  a  bursting  charge  within 
the  case  itself,  like  a  boy's  squib-cracker ; 
then  the  liquor  would  decant  through  the 
fuse-hole,  which,  for  this  object,  could  be 
made  wider  than  at  present.  A  shell  on 
this  construction  could  be  made  to  serre 
out  the  liquor  in  its  passage  over  a  dock- 
yard or  arsenal.  I  do  not  pretend  to  any 
claim  on  the  liquid  fire  concoction,  bisuK 
phuret  of  carbon  and  phosphorus,  which  I 
consider  to  be  the  most  *'  naufragious  '*  fire- 
stuff  ever  invented  by  the  ingenuity  of  man. 
I  am.  Sir,  yours,  &c., 

J.  Norton. 
Rosherrine  Uotsl,  Dec.  29,  IBSS. 


SPECIFICATIONS  OF  PATENTS 
RECENTLY  FILED. 

Morton,  A.,  and  E.  Hunt.  Improve^ 
ments  in  motive  power  enginet.  Patent  dated 
June  6, 18^5.    (No.  1287.) 

The  first  part  of  this  invention  relates  to 
the  construction  of  a  reciprocating  engine, 
in  which  a  number  of  cylinders  are  plaeed 
round  one  shafi ;  the  second  part  relates  to 
certain  modes  of  guiding  the  pistons,  &c. ; 
and  the  third  to  a  novel  kind  of  reciprooau 
ing  engine  to  be  used  where  comparatively 
small  power  is  required.  In  this  engine  a 
light  steam  cylinder  is  mounted  on  a  pipe 
upon  which  the  steam  piston  is  formed  or 
fixed,  the  cylinder  being  arranged  to  tra- 
verse backward  and  forward  on  the  pipe 
upon  which  it  is  fitted,  with  suitable  stuffings 
boxes  at  each  end.  The  steam  enters  at  one 
end  of  the  pipe,  and  the  exhaust  takes  place 
through  the  other;  the  valves  are  in  the 
inside  of  the  piston,  and  are  worked  by  a  rod 
passing  through  ooe  of  the  pipes,  and  issu- 
ing therefrom  through  a  stuffing  box. 

Gedoe,  J.  Improvemtnts  in  the  meoMe  qf 
preserving  grain.  (A  communication.)  Pa- 
tent dated  June  6, 1865.    (No.  1288.) 

The  inventor  encloses  grain  in  a  close 
case  or  tank,  into  and  through  which  air 
may  be  passed  at  pleasure  by  means  of  a 
pipe,  &c. 

Gedo£,  J.  Improoemente  in  the  mamrfac' 
twre  i(f  fiat  tilet.  Patent  dated  June  6, 
1855.    (No.  1289.) 

The  inventor  forms  flat  tiles  with  protu- 
berances which  add  to  the  solidity  of  the 
tile,  and  serve  as  steps  for  the  tiler,  per- 
mitting  him  to  walk  about  on  the  roofing, 
&c. 

Hopper,  O.  ImprovemenU  in  rolling  aiid 
shaping  metals.  Patent  dated  June  6,  1865. 
(No.  1292.) 

This  invention  consists  in  the  employ- 
ment of  rolls  for  forming  the  square  and  round 
portions  of  railway  pins,  patented  by  the 
inventor  March  13, 1854,  which  rolls  have 
one  portion  of  the  grooves  semicircular  and 
another  portion  V-shaped. 

Robertson,  J.  Impre9ements  in  ireiw- 
miiting  motive  power  in  certain  eireumetemees 
where  reversing  actions  are  necessary.  Patent 
dated  June  6,  1855.    (No.  1294.) 

This  invention  mainly  consists  in  the  use 
in  machinery  where  reversing  mechanism  is 
required,  of  one  or  more  friotional  driving 
or  driven  pulleys,  arranged  upon  a  single 
spindle  ".in  such  manner  that  either  the  driv- 
ing or  the  driven  pulley  or  pulleys  may  be 
shifted  slightly  for  obtaining  the  reversing 
action,  the  shifting  being  effected  by  turning 
the  support  of  the  shifting  pulley  or  pulleys 
upon  an  axis  eccentric  to  its  or  their  own 
axis  of  rotation." 
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NuNN,  H.  Improoementt  in  the  construe- 
thn  qf  carriaget  for  invaUd$  and  children, 
part  qf  which  improvementt  it  abo  applicable 
to  street  cabs  and  other  carriages.  Patent 
dated  June  6,  1856.    (No.  1295.) 

The  inventor  constructs  the  main  body  of 
the  carriage  of  two  curred  metal  frames, 
jointed  together  and  shaped  so  that  they  will 
fold  the  one  within  the  other.  The  arms 
and  back  of  the  carriage  are  formed  of  a 
third  frame  which  is  jointed  to  the  hind 
frame  in  such  manner  that  it  will  fold  down 
within  the  hind  frame,  &c. 

Boucher,  J.  Improvements  in  powder^ 
(tasks,  and  in  the  sights  and  ramrods  <([  fire- 
arms. Patent  dated  June  6,  1865.  (No. 
1296.) 

According  to  this  invention  a  powder- 
flask  is  made  with  a  rotating  cylinder  hav- 
ing  several  chambers,  each  of  the  correct 
sixe  for  a  charge  of  powder.  This  cylinder 
rotates  between  the  flask  which  contains  the 
powder  and  the  spout  by  which  a  charge  is 
poured  into  a  fire-arm,  so  that  when  one  of 
the  chambers  is  brought  into  position  to  be 
emptied,  another  is  brought  opposite  the 
opening  into  the  flask,  and  will  be  filled 
when  the  other  is  emptied. 

The  pillar  of  the  sight  of  a  fire-arm  is 
made  to  fold  on  a  joint  or  hinge,  and  is  kept 
upright  by  a  spring.  The  pillar  has  a  screw 
parallel  to  it,  with  a  slide  which  is  guided 
by  the  pillar,  and  as  the  screw  is  turned  the 
slide  is  moved.  The  ramrod  is  made  partly 
of  metal  and  partly  of  papier-mach6. 

Bainbs,  w.  Improvements  in  certain 
parts  rfrailwayst  and  for  the  methods  rf  ma- 
wrfaetwing  and  constructing  parts  if  the 
same.  Patent  dated  June  6,  1855.  (No. 
1297.) 

This  invention  comprises  a  mode  of 
strengthening  the  point  or  end  of  the  switch 
tongue,  and  of  arranging  and  making  the 
ai^acent  rails  to  conform  thereto,  as  de- 
scribed. Also,  certain  arrangements  for 
giving  the  switch  tongue  a  larger  bearing 
surface,  for  preventing  it  from  rising,  for 
enabling  it  to  clear  away  objects  coming 
between  it  and  the  fixed  rail,  and  for  arrang- 
ing the  chairs  with  their  raised  surfaces  or 
seats  to  correspond  therewith. 

Favri,  p.  a.  Certain  improvements  in 
employing  the  residue  ariemgfrom  the  Uxivia- 
tion  of  crude  sodas.  Patent  dated  June  7, 
1855.    (No.  1298.) 

Claim, — ^The  utilisation  of  the  sulphate 
wasted  in  the  lixiviation  of  crude  soda,  by 
employing  in  the  treatment  of  these  residues 
the  muriatic  acid  evoWed  from  the  sulphate 
of  soda  kilns. 

Ramsbottom,  J.  Improvements  in  safety. 
vahes  and  feeding  twparatusfor  steam  boilers. 
Patent  dated  June  7,  1865.    (No.  1299.) 
Claivuf-^l,    Connecting   two    or  more 


safety-valves,  and  loading  the  same  at  one 
point  by  means  of  springs  or  weights  acting 
on  cross  bars.  2.  The  application  and  use 
of  a  cistern  attached  to  the  engine  for  sup- 
plying the  feed-pumps  of  locomotive  engine 
boilers,  as  described. 

Bungle,  J.  Jn  improvement  in  bleaching 
resinous  substastces  (calophane)  for  the  ma- 
nv^acture  qf  soap.  Patent  dated  June  7,1855. 
(No.  1800.) 

This  improvement  consists  in  melting  the 
resinous  substances  by  a  jet  of  steam  or 
otherwise,  boiling  the  same  with  caustic 
alkali,  adding  a  little  muriate  of  soda  when 
boiling,  and  then  passing  currents  of  ur 
through  the  calophaae,  which  is  to  be 
allowed  to  stand  for  a  short  time,  and  is 
then  to  be  ladled.from  the  impurities  which 
descend  to  the  bottom  of  the  vesseL 

Heap,  M.  Certain  improvements  in  ma- 
chinery or  app<sraius  for  grinding  dye  woods  or 
roots,  and  for  other  similar  pulverizing  pur- 
poses. Patent  dated  June  7,  1855.  (No. 
1301.) 

This  invention  mainly  consists  in  the  use 
of  a  series  of  rapidly  revolving  circular 
saws  (from  thirty-two  gauge  to  dghteen 
inches  width  on  their  peripheries)  placed 
on  one  shaft. 

Reynolds,  J.  A.  Improved  madiinery 
for  discharging  volleys  if  shot.  Patent  dated 
June  7,  1855.    (No.  1804.) 

This  invention  consists  mainly  of  a  hollow 
cylinder,  the  peripher/of  which  is  pierced 
vrith  rows  of  holes,  into  which  are  fitted 
breech  chambers.  To  the  inner  end  of  each 
of  the  breech  chambers  a  nipple  is  fitted  for 
receiving  a  percussion  cap  or  other  primer, 
and  the  chambers  are  brought  successively 
in  a  line  with  a  row  of  barrels. 

GuFFROY,  C.  C.  J.  An  improved  smoke 
consuming  apparatus.  Patent  dated  June  7, 
1855.    (No.  1306.) 

This  invention  consists  in  the  construc- 
tion of  a  smoke  consuming  apparatus,  in 
which,  after  the  fuel  has  been  once  lighted, 
the  fresh  fuel  is  placed  on  the  incandescent 
mass,  and  the  gaseous  products  from  such 
fresh  supply  are  made  to  pass  through  the 
burning  mass ;  the  combustion  is  supported 
and  assisted  by  jets  of  air  introduced 
through  apertures  or  nozzles.  Grate  or  fire 
bars  are  dispensed  with,  and  an  aperture  is 
provided  in  the  **  tail "  or  bottom  of  the 
apparatus  from  whence  cinders,  clinkers, 
&e.,  may  be  removed.  A  partition  plate  is 
added  in  the  upper  part  of  the  apparatus  to 
prevent  the  smoke  and  gases  emitted  from 
the  fresh  fuel  passing  off  into  the  heat  flue 
without  first  traversing  the  incandescent 
mass.  This  partition  may,  in  certain  cases, 
be  provided  with  apertures  for  the  admis- 
sion of  air  to  support  combustion. 
Tucker,  R,  A.  Using  the  gat  and  moke 
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arising  from  coal  or  other  suhtiances  during 
ike  process  of  eombustieu  for  fuel.  Patent 
dated  June  7,  1855.    (No.  1307.) 

The  inventor  divides  the  furnace  into  two 
enmpartments,  which  are  fed  alternately. 
We  shall  probably  describe  the  invention  at 
length  hereafter. 

Peters,  R.  Improtfements  in  the  maim- 
/aeture  qf  ordnanee'shtll*  and  other  hoilow  ee«- 
sels.  Patent  dated  June  7, 1855.  (No.  1308.) 

A  full  description  of  this  invention  was 
given  at  page  577  of  our  last  volume.  (No. 
1689.) 

FoNTAiMBMORBAU,  P.  A.  L.  DE.  Certain 
iutprovoments  in  the  manufacture  f^iron  shovels. 
(A  communication.)  Patent  dated  June  8, 
1855.    (No.  1310.) 

The  patentee  describes  a  method  of  man- 
iifacturing  two  shovels  at  once  from  bar 
iron. 

LiPPUANN,  I.  Improvements  in  the  treat- 
ment rf  hides  and  thins  for  the  manufacture  of 
Uttther,  Patent  dated  Jime  8.  1855.  (No. 
1JI12.) 

Claims. — 1.  Preparing  the  skins  or  hides 
in  A  machine  in  which  they  are  subjected  to 
a  fulling  or  beating  action,  whereby  they  are 
rendered  soft  and  supple  and  brought  to  a 
proper  state  to  be  acted  on  by  the  second  or 
splitting  machine.  2.  As  regards  the  split. 
ting  machine,  communicating  a  very  quick 
and  rapid  vibratory  motion  to  the  knife,  in 
combination  with  a  very  slow  rotary  motion 
to  the  cylinder  or  roller  to  which  the  skin  or 
hide  is  attached,  whereby  the  epidermis  of 
the  skin  may  be  removed ;  this  may  then 
be  used  for  any  purposes  where  a  thin  skin 
of  leather  is  required,  leaving  the  grain  on 
the  other  part  of  the  skin,  which  may  be 
used  for  the  purposes  for  which  thick  leather 
is  usually  employed. 

Cbantrbll,  G.  F.  Improvements  in 
apparatus  applicable  to  tlte  manufacture  and 
reviv^fSeation  of  animal  or  vegetable  charcoal. 
Patent  dated  June  8,  1855.    (No.  1313.) 

This  invention  is  an  improvement  upon 
that  patented  by  the  inYentor,  October  17th, 
1853,  and  described  at  page  425  of  our 
sixtieth  volume,  number  1 604.  The  inv entor 
now  raises  the  fumaoea  nine  inches  or  more 
above  the  level  of  the  bed  plates,  which  form 
the  bottom  of  the  char  chambers  and  upon 
which  they  are  built,  for  the  purpose  of  re* 
ducing  the  intensity  of  the  heat  at  the  bottom 
of  the  chambers. 

N&TTLEFOLD,  J.  S.,  £.  J.  NeTTLEFOLD, 

and  J.  H.  Nettlefolp.  Improvements  in 
locks.  (A  communication.)  Patent  dated 
June  9,  1855.    (No.  1315.) 

Claims. — 1.  Moving  the  bolt  by  means  of 
a  diagonal  slot  or  two  inclined  planes  in 
a  sliding  plate  acting  upon  a  stud  or  studs 
in  the  bolt  2.  The  application  to  locks  of 
an  oscillating  tumbler  for  moving  the  bolt* 


8.  The  application  to  locks  of  an  expand- 
ing  stmnp  constructed  as  described.  '4. 
The  application  to  the  bolts  of  a  hanging 
plate  carrying  a  stump,  and  also  a  stud 
which  enters  an  inclined  notch  in  the  bolt, 
so  that  when  end  pressure  is  applied  to  the 
bolt  the  inclined  face  of  the  notch  acting 
upon  the  stud  throws  up  the  hanging  plate 
and  prevenu  the  stump  from  entering  the 
notch  in  the  lever.  5.  The  application  to 
locks  of  two  discs  carrying  two  stamps, 
acting  upon  the  bolt  so  as  to  prevent  the 
stump  on  one  of  the  discs  from  entering  the 
notch  in  the  lever  as  described,  when  end 
pressure  is  applied  to  the  bolt.  6.  The  ap. 
plication  of  a  sliding  shield  operating  so  as 
to  prevent  access  to  the  levers  by  means  of 
false  keys.  7.  The  application  to  locks  of 
two  swinging  pieces  forming  an  expanding 
chamber  as  described. 

Lafond,  E.  J.,  and  L.  A.  de  Chatau- 
viLLARD.  Improvements  m  apparatus  for 
lighting.  Patent  dated  June  9,  1855.  (No. 
1316.) 

This  invention  consists — 1.  "  In  im- 
proved apparatus  by  which  the  gas  or 
vapour  produced  from  any  inflammable 
liquid  is  self-generated.  2.  In  improved 
arrangements  or  means  for  purifying  the 
said  vapour  or  other  inflammable  matter. 
3.  In  a  peculiar  construction  of  burner  or 
apparatus  by  which  the  air  is  admitted  to 
the  vapour  or  gas." 

Varley,  C.  F.  Improvements  in  electric 
telegraphs.  Patent  dated  June  9,  1855. 
(No.  1318.) 

This  invention  consists  in  "  obtaining 
nearly  the  whole  of  the  magnetic  power 
evolved  by  the  wire  coils,  and  using  the 
same  in  conjunction  with  the  deflecting 
power  of  the  coils  of  wire  forming  a  peculiar 
shaped  electro-magnet  for  telegraph  re- 
lays," &c.,  &c. 

Brxort,  T.  Improvements  in  apparatus 
for  the  prevention  qf  waste  in  voter  or  other 
fluid  supplies.  Patent  dated  June  9,  1855. 
(No.  1819.) 

Claim. — An  arrangement  for  the  admis- 
sion and  discharge  of  fluids  into  and  from 
an  intermediate  closed  vessel,  by  means  of 
a  double-action  cock,  so  arranged  that  the 
inlet  passage  or  supply  will  always  be 
closed  when  the  outlet  passage  or  drought 
is  open,  and  the  outlet  passage  or  drought 
will  always  be  closed  when  the  inlet  pas- 
sage or  supply  is  open. 

Cooke,  M.  J.  Preserving  provisions  and 
vegetables  suitable  for  armies  in  the  field,  for 
vessels  on  hng  voyages^  and  other  purposes, 
and  also  for  the  necessary  apparatus  for  pre* 
serving  and  preparing  the  same  for  food.  Pa- 
tent dated  June  9,  1855.    (No.  1320.) 

A  description  of  this  invention  will  be 
given  hereafter* 
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R0BIM8OM,  J.  ImprovemenU  in  tables. 
Patent  dated  June  9,  1855.    (No.  1321.) 

This  indention  is  principally  intended  to 
be  applied  to  tables  used  in  ships,  and  is 
calculated  to  afford  accommodation  for  a 
greater  number  of  passengers  than  can 
be  accommodated  with  tables  as  at  present 
arranged.  It  consists  in  dividing  the  tables 
down  the  centre,  and  in  connecting  each  half 
or  side  of  the  tables  with  the  stools  by  an 
iron  or  metal  casting,  so  formed  as  to  slide 
in  a  groove  or  on  a  rail  fixed  transversely  in 
the  cabin  floor.  One  side  of  the  tables  is 
provided  with  an  inner  flap,  and  under  the 
centre  of  the  tables,  when  closed,  is  fixed  a 
row  of  stools  or  seats.  In  order  to  provide 
for  150  passengers  at  a  Uble  intended, 
under  ordinary  oircumsUnces,  to  dine  but 
100,  tlie  two  sides  of  the  tables  are  slided 
out  from  the  centre,  together  with  the  out- 
side set  of  stools,  and  the  folding  leaf  on  the 
inner  side  of  one  of  the  Ubles  is  turned  up, 
and  al  once  accommodation  is  provided  for 
one- third  more. 

Greenwood,  J.  Improvementt  in  fmn~ 
fifing  oils.  Patent  dated  June  9,  1855. 
(No.  1322.) 

Claim. — "  The  use  of  a  solution  of  ba- 
rytes,  either  caustic  barytes  or  sulphuret  of 
barytes.  or  other  suiuble  solution  of  ba- 
rytes,  either  separately  or  combined,  for 
the  purpose  of  purifying  oils." 

Colt,  S.  Jin  improvement  in  the  een- 
struction  qffire-arms.  Patent  dated  June  9, 
1855.     (No.  1323.) 

In  this  invention  Mr.  Colt  forges  the 
barrel  without  the  lump  which  is  commonly 
formed  upon  it  at  the  touch-hole,  and  bores 
a  hole  in  the  side  of  the  breech  barrel, 
tapping  it  to  receive  a  hollow  screw  plu?, 
which,  when  inserted,  will  project  laterally 
from  the  barrel  like  the  ordinary  lump  or 
shoulder.  AVhen  screwed  up  to  its  place 
the  plug  is  attached  permanently  to  the 
barrel  by  brazing.  The  end  of  this  plug  is 
closed  by  a  moveable  screw,  and  a  lateral 
hole  is  bored  into  the  plug  to  receive  a  ooue- 
shaped  nipple,  which  is  so  construoted  as  to 
concentrate  the  percussion  fire  immediately 
before  it  strikes  upon  the  charire. 

Colt,  S.  and  W.  T.  Eley.  '^Improoemente 
in  the  manrfacture  qf  cartridges.  Patent 
dated  June  9,  1855.    (No.  18^4.) 

This  invention  mainly  consists  in  the  ap- 
plication of  a  detachable  outer  case  or  en- 
velope for  protecting  the  cartridge  from 
injury,  and  the  use  of  a  tape  or  string,  or 
iu  equivalent,  for  stripping  off  the  case,  and 
for  laying  bare  the  powder. 

Hall,  W.  K.  Improvements  in  breaks  for 
railway  carnages.  Patent  dated  June  11, 
1855.    (No.  1325.) 

In  this  invention  the  break  blocks  and 
the  levers  by  which  they  are  applied  art- 


fixed  upon  and  carried  by  a  swinging  frame, 
mounted  under  the  main  frame  of  the  car- 
riage and  above  the  axle,  so  that  a  lever 
is  held  against  the  bottom  side  of  the  draw- 
bar by  Uie  preponderating  weight  of  the 
opposite  portion  of  the  frame.  The  car- 
riages are  connected  and  drawn  by  this 
draw  bar  which  is  allowed  a  longitudinal 
motion  of  a  few  inches.  When  the  velocity 
of  the  train  is  lessened  in  any  manner  the 
momentum  of  the  carriages  carries  them 
forward  to  the  extent  allowed  by  the  play  of 
the  draw  bars,  and  so  applies  the  breaks  to 
the  wheels  through  the  intervention  of  the 
lever. 

Barlow,  H.  B.  Improvements  in  certain 
parts  qf  machines,  and  in  slabbing  and  roving 
cotton  and  other  fibrous  materials.  (A  com- 
munication.) Patent  dated  June  11,  1855. 
(No.  1326.) 

This  invention  consists — 1.  In  construct- 
ing the  pressors  of  flyers  nsed  in  slubbing 
and  roving  frames  of  an  improved  shape. 
2.  In  an  improved  mode  of  giving  pressure 
to  the  pressers  of  flyers.  8.  In  an  improved 
mode  of  increasing  or  diminishing  the  pres- 
sure of  the  spring  acting  on  the  presser.  4. 
In  making  the  spool  revolve  in  the  same 
direction,  but  faster  than  the  presser. 

Kind,  J.  D.  An  improvement  or  tm. 
provements  in  spindles  for  locks  and  latchest 
and  in  attaching  knobs  or  handles  to  the  said 
spindles.  Patent  dated  June  11,  1855. 
(No.  1328.) 

This  invention  consists  in  forming  a 
screw  or  rack  on  one  or  both  ends  of  the 
spindle,  the  said  screw  or  rack  being  slit 
longitudinally,  and  fixing  the  knob  or 
handle  to  the  screwed  end  of  the  spindle, 
by  passing  a  pin  screw  or  cotter  through  a 
hole  across  the  neck  of  the  knob  or  handle, 
and  also  through  the  slit  spindle,  thereby 
causing  the  slit  screw  or  rack  to  expand  and 
engage  in  a  screw  or  rack  in  the  neck  of  the 
knob  or  handle. 

J0BN8ON,  J.  H.  Improvements  in  governors 
or  regulators  for  prime  movers.  (A  commu- 
nication.) Patent  dated  June  11,  1855. 
(No.  1384.) 

The  improved  governor  consists  of  a  fan- 
wheel  rotating  in  any  suitable  fluid  contained 
inside  a  closed  vessel  which  is  fitted  inter* 
nally  with  fixed  blades  or  stops  to  obstruct 
as  much  as  possible  the  rotation  of  the  fluid. 
This  box  serves  as  the  support  for  the  gear- 
ing of  the  apparatus,  &c. 

LiPPMANN,  I.  Improvements  in  dyeing 
or  colouring  the  hides  and  skins  qf  oiit- 
mals.  Patent  dated  June  11,  1855.  (No. 
1335.) 

Claims. — 1.  Submitting  hides  or  skins  to 
the  process  of  dyeing  before  being  tanned. 
2.  A  method  of  imparting  to  skins  or  h* ^^s 
a  mottled  appearance.    8.  A    ^^^^^    ^f 
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imparting  to  the  surfaoe  of  bidet  and  skins 
a  metallio  lustre. 

LiEfiiBCR,  J.  J.  Improoementi  m  raUsfor 
rmiwayt.  Patent  dated  June  12,  1855. 
(No.  lSd6.) 

This  invention  consists  in  making  each 
rail  in  two  or  more  parts  longitudinally,  the 
bottom  part  having  a  longitudinal  groove 
for  the  top  part  to  fit  into,  or  the  bottom 
part  being  made  in  halves  to  clip  the  top 
part,  or  the  top  part  having  a  groove  in  the 
underside  of  it  for  the  bottom  part  to  fit 
into,  so  that  the  top  part  on  which  the 
principal  wear  takes  place  may  be  easily 
taken  off  and  renewed. 

Armitaoe,  W.  Improvements  in  the  mO" 
mtfaeiure  of  union-bagt  and  MoU-ckth.  Pa- 
tent dated  June  12,  1855.  (No.  1837.) 

ClaitL — '*  The  mixture  of  jute  and  cotton 
in  the  manufacture  of  bags,  petticoating, 
canvas  for  tents,  or  other  similar  articles, 
with  a  substitute  for  the  ordinary  temple, 
and  the  mixture  of  linen  and  cotton  for  sail 
eloth  as  described." 

Hackney,  N.  An  improvement  in  the 
manrfacture  rf  earthenware ^  ehina,  and  por- 
celain. Pslent  dated  June  12,  1855.  (No. 
1338.) 

CkUm. — The  application  of  native  borate 
of  lime  in  the  manufacture  of  glaxe  used 
by  earthenware,  china,  and  porcelain  manu- 
facturers. 

Johnson,  W.  B.  Improoementt  in  steam 
bailers  and  sqfty-valves,  Pstent  dated  June 
12,  1855.    (No.  1340.) 

C^omf.— 1.  In  reference  to  attaching 
boiler  tubes,  compressing  or  contracting 
the  end  so  as  to  form  a  shoulder,  and  ex- 
panding the  said  end  within  a  conical 
aperture.  2.  Forcing  the  end  of  the  tube 
into  a  recess  formed  in  the  oircumference 
of  the  aperture.  8.  The  use  of  rings  of 
copper  or  other  such  metal  as  a  caulking 
medium  for  boiler  tubes.  4.  In  reference. 
to  safety  valves,  the  use  of  two  or  more 
valves  loaded  by  one  lever,  such  valves  being 
so  arranged  that  one  or  more  of  them  shall 
move  in  an  opposite  direction  to  the  otheri. 

Parker,  C*  Improvements  in  weaving. 
Patent  dated  June  12,  1855.    (No.  1342.) 

This  invention  consists — 1.  Of  a  con- 
triyance  for  abtaiuing  a  uniform  and  equal 
take-up  of  the  cloth  as  it  is  woven,  by  the 
agency  of  a  roller  set  or  studded  with  pomted 
pins,  which  revolving  points  are  in  direct 
contact  with  the  cloth  that  is  being  wound 
upon  the  take-up  roller  or  beam.  2.  In  the 
adaptation  of  a  screw  movement  for  obtain- 
ing the  necessary  shifting  traverse  of  the 
yarn  or  warp-beam  lever  weights  ordinarily 
employed  for  producing  a  tensional  drag 
uDon  the  warp  beam.  The  acting  screw 
wnieh  shifts  tne  lever  weight  is  caused  to 
rotate  by  being  connected  with  the  warp 


beam  itself,  the  effect  being,  that  as  the  dia^ 
meter  of  the  beamed  warp  gradually  dimi- 
nishes, the  effective  drag  leverage  is  also 
correspondingly  diminished  by  the  weight 
being  pushed  near  to  the  lever  fulcrum,  &o. 

Ford,  H.  W.  Improvements  in  machinery 
or  \apparatHS  for  effecting  agricultural  opera, 
tions.  Patent  dated  June  12,  1855.  (No. 
1343.)  ^ 

This  invention  consists  in  the  construction 
of  a  peculiar  locomotive  engine,  and  in 
adapting  thereto  a  digger,  cleaning  ^rrows, 
clod  dividers,  furrowers,  revolving  hoes,  hay 
collectors,  hay  rakes,  deep-drain  diggers^ 
&o. 

Brant,  J.  C.  Improvements  in  laying 
rails,  chairs,  and  sleepers  for  the  permanent 
way  of  railways.  Patent  dated  June  12. 
1855.     (No.  1344.) 

This  invention  consists  in  the  application 
of  cork  in  various  ways  to  the  permanent 
way  of  railways ;  also  in  using  longitudinal 
and  transverse  sleepers  tied  together  so  as  to 
form  a  continuous  line  of  way  on  a  solid  and 
equal  bearing. 

Bakewell,  F.  C.  Improvements  in  apm 
paratus  for  supplying  furnaces  with  hot  air. 
(A  communication.)  Patent  dated  June 
13,1855.     (No.  1345.) 

This  invention  consists  in  heating  air  to 
be  supplied  to  furnaces  for  steam  engines, 
or  for  other  purposes,  by  forcing  the  air 
against  the  tubes  through  which  the  escape 
steam  is  passing. 


PROVISIONAL  SPECiriCATIONS  NOT  PRO- 
CEEDED WITH. 

Inoall,  G.  H.  Impf[ovements  in  coupling 
railway  carriages.  Application  dated  June 
4,  1855.     (No.  1269.) 

In  this  invention  the  carriages  are  coupled 
by  a  coupling  link  consisting  of  a  right  and 
left-handed  screw,  and  ball  and  socket 
joints,  so  that  the  chains  are  in  a  state  of 
tension  in  passing  along  curves  of  the  rail- 
way  as  the  chains  move  suitably  upon  rollers 
or  puUies. 

Gravelet,  W.  H.  An  improved  apparatus 
for  cooking  purposes,  and  improvements  for 
the  production  of  fresh  toater  for  ship  and 
land  use.  Application  dated  June  4,  1855. 
(No.  1271.) 

This  invention  consists  of  a  distilling  ap- 
paratus  arranged  so  as  to  combine  distilla- 
tion and  cooking  in  one  operation. 

Gedqe,  J.  Improvements  in  combs  called 
curry-combs,  (A  communication.)  Appli- 
cation dated  June  5,  1855.    (No.  1277.) 

Instead  of  the  curry-comb  now  used  tbe 
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inventor  proposes  to  substitnte  one  the  band 
of  which  (without  hammer  or  claw  head) 
■hall  enoase  the  ends  of  the  blade  combs, 
this  sastaining  band  being  strongly  rivetted 
to  the  back  plate,  &e. 

Barrows,  T.  Improvenunis  in  the  treat- 
ment  qf  wool  preparatory  to  Us  being  carded, 
tpun,  or  woven.  Application  dated  June  5, 
1855.    (No.  1281.) 

This  invention  consists  In  "the  use  of 
such  mucilage  from  plants  and  seeds  as  is 
of  A  Ji^nd  that  retains  moisture,  does  not 
readily  dry,  and  yet  can  be  mixed  uniformly 
with  oils." 

Temwicr,  J.  Impropemente  in  water- 
gauges  for  eteam  boilers  Application  dated 
June  6.  1855.    (No.  1285.) 

These  improvements  consist  in  making 
water  gauges  for  steam  boilers  of  metal, 
and  glazing  them  in  front,  or  at  that  part 
where  the  height  of  the  water  is  to  be 
shown. 

Newton,  W.  £.  Improved  machinery  for 
roiHng  bar  iron,  (A  communication.)  Ap- 
plication  dated  June  5, 1855.     (No.  1286.) 

The  principal  object  of  this  invention  is 
to  roll  railroad  rails  with  three  treads  or 
wearing  surfaces. 

Fielding,  J.,  and  W.  Hopwood.  Im- 
pTovements  in  looms.  Application  dated  June 
6,  1855.    (No.  1290.) 

This  invention  relates  primarily  to  that 
part  of  a  loom  technically  called  the  check 
strap  which  works  the  picker,  and  consists 
in  using  a  stud  fixed  to  the  front  of  the 
slay,  with  a  groove  in  it  for  the  strap  to 
work  on  both  ends  of  the  spindle,  in  order 
to  diminish  the  quantity  of  strapping  used. 

LoLMBDE,  P.  A  new  instrument/or  the  ad- 
ministreUion  of  medicinal  substances.  Applica- 
tion dated  June  6,  1855.     (No.  1291.) 

This  instrument  is  used  for  introducing 
medicinal  substances  into  the  human  body 
through  the  rectum  intestine.  It  is  of  a 
eyiindrical  shape,  and  each  end  is  rounded 
off,  and  at  its  periphery  it  is  furnished 
with  small  recesses  or  cells  for  the  purpose 
of  containing  the  necessary  pharmaceutical 
preparations. 

Leech,  H.,  J.  Robinson,  and  R.  Bor- 
ROWS.  Certain  improvements  in  machinery 
or  apparatus  for  spinning  cotton  and  otiier 
fibrous  substances.  Application  dated  June 
6,1855.    (No.  1293.) 

This  invention  relates  to  the  general  con- 
struction of  self-acting  mules,  and  consists 
in  the  substitution  of  a  perpendicular  or 
vertical  movement  or  traverse,  for  the 
horisontal  traverse  of  the  ordinary  mule 
carnage  or  spindle  box. 

OoDEN,  T.  Certain  improvements  in  ma- 
chinery ^  or  apparatus  for  spinning  cotton  and 
otlicr  fibrous  materials.  Application  dated 
June?.  1855.     (No.  1802.) 


This  invention  relates  to  self-acting  mules, 
and  consists  in  causing  the  drawing  rollers 
or  front  rollers  to  revolve  slowly  one  or 
more  times,  and  consequently  to  allow  of 
the  delivery  of  a  small  portion  of  the  yarn 
whilst  the  spindle  carriage  is  running  in,  so 
that  the  whole  length  of  the  thread  which 
has  been  spun  may  be  wound  on  to  the 
spindle,  whilst  that  portion  of  the  thread 
which  has  thus  been  delivered  by  the  partial 
revolution  of  the  front  roller  will  be  ready 
to  be  similarly  spun  upon  the  return  of  the 
carria<re.  Ttiis  is  effected  by  means  of  a 
suitably-formed  cam,  which  causes  the 
rollers  to  be  thrown  into  gear,  and  to  make 
one  or  more  revolutions  at  any  required 
time  before  the  carriage  has  completed  its 
run. 

Oranoe,  a.  Improvements  in  obtaining 
representations  for  commercial  purposes  of 
articles  for  sale.  Application  dated  June  7, 
185.5.     (No.  1808.) 

The  inventor  proposes  to  photograph 
articles,  sample*,  &c.,  and  to  exhibit  the 
pictures  obtained  to  purchasers  and  others. 

Fehrman,  D.  Improvements  in  lamps. 
(A  communication.)  Application  dated 
June  7,  1855.     (No.  1805.) 

In  the  improved  lamp  the  flame  impinges 
against  a  button  by  which  it  is  caused  to 
spread  out  so  as  to  receive  on  its  outward 
part  a  current  of  air  which  passes  upward 
through  a  tube  concentric  with  the  wick- 
holder  ;  air  is  also  admitted  through  aper- 
tures  in  communication  with  the  central 
part  of  the  lamp. 

Caunce,  R.  Improvements  in  machinery 
for  sizeingi  dressings  and  warping  yam.  Ap- 
plication dated  June  8,  1855.     (No.  1309.) 

This  invention  consists  in  causing  the 
yarn  as  it  comes  from  the  bobbins  of  a 
creel  to  pass  through  a  row  of  hecks  and 
then  between  rollers  one  of  which  revolves 
in  a  trough  containing  size.  The  yarns 
thus  sized  are  operated  upon  by  a  brush 
and  fan  to  dress  and  dry  them ;  they  then 
pass  through  another  row  of  hecks  and  be- 
tween a  set  of  runners  whence  they  go 
through  guides  and  between  a  pair  of 
rollers  of  the  required  width;  the  yam  is 
then  wound  on  a  fly  or  reel  and  is  ready  to 
be  balled  off  by  hand  or  to  be  -wound  on  the 
weaver's  beam.  The  length  of  the  warp  is 
measured  and  marked  by  an  expanding  and 
contracting  wheel,  and  by  a  brush  put  in 
motion  by  one  of  the  rollers  by  which  it  is 
delivered  to  the  reel  or  fly. 

Weaver,  F.  Improvements  in  machinery 
for  grinding  or  crushing  bones  and  other  sub- 
stances. Application  dated  June  8,  18^55. 
(No.  1311.) 

This  invention  consists  in  employing  a 
certain  sliding  plate  in  the  top  of  a  grinding 
mill,  and  certain  clearers  with  a  method  of 
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aajostiDg  them,  each  clearer  beiiig  fixed 
and  held  by  a  set  and  lock  pin. 

SiBiLL£,  H.  Improvements  in  the  decor- 
HeaHon  and  ffreeerving  qf  grmn  and  seeds. 
Application  dated  June   9,    1855.      (No. 

Thia  intention  consists  in  "  removing  by 
disintegration  or  decomposition,  partly  or 
entirely,  the  ligneous  or  outer  pellicle  of 
grain  and  seeds,  by  moistening  the  same 
with,  or  immersing  them  in,  a  caustic  alka- 
line solution."  .    .    ..  r       J 

Teaoue,  H.  Improvements  in  high  and 
Jow  pressure  meters  >-,««'f »  ^«»  «'!«•/ 
other  Jlsdd,  ApplicaUon  dated  June  9,  1855. 

(No.  1817.)  .  ,  . .   .      ,    . 

This  invention  mainly  consists  in  placing 
between  two  hemispherical  segments  an 
elaatio  diaphragm  compoaed  of  any  smUble 
elastic  material,  and  admitting  the  motive 
fluid  alteinately  on  each  side  of  the  dia- 
phragm. 

5  BAEEWBtL,  F.  C.  In^ovements  ni  ftenc*- 
fltaet.  (A  communication.)  AppUcation 
dated  June  1 1, 1855.    (No.  1827.) 

This  invention  consists  of  such  an  ar- 
rangement of  the  parU  of  a  bench-plane 
that  the  chisel  is  placed  in  front  of  its  wedge, 
and  rests  against  the  front  shoulder,  m  the 
cavity  of  the  plane,  in  combinaUon  with  a 
mouth-piece  countersunk  on  the  foce  of  the 
plane,  in  front  of  the  edge  of  the  chisel  to 
serve  as  a  rest  for  the  chisel,  and  to  confine 
the  throat  of  the  plane. 

Casartelli.  J..L.  Improvementf  in  pros. 
gure  and  vacuum  gauges.  Application  dated 
June  11, 1855.    (No.  1329.)       ^  .      ^ 

The  inventor  uses  two  discs  of  metal  put 
together  so  as  to  form  a  hollow  chamber. 
The  pressure  is  applied  either  to  the  exter- 
nal or  internal  surface,  and  produces  a 
corresponding  compression  or  extension,  tne 
amount  of  which  is  wgi'tc'e^- 

Gabdmbr,  E.  v.,  and  J.  H.  Walker. 
ImprovemenU  in  separating  cotton,  fax,  hemp, 
iuU,and  other  vegetable  substances  from  manu- 
faetured  fabrics  containing  wool,  and  in  pre- 
\»»ins  the  wool  for  re-manrfaeture.  Appli- 
es dmled  June  11, 1855.    (No.  1880.^ 

This  invention  conaisU  in  immersing  ma- 
nufactured  fabrics  conUining  wool  in  undi- 
luted commercial  sulphuric  acid,  of  about 
1-854  specific  gravity,  by  which  means  the 
▼eaeuble  subsUnces  are  prepared  for  solu- 
tion, which  is  efiected  by  immersing  them 
in  warm  or  cold  diluted  acid,  or  in  warm  or 
cold  water. 

PEOVISIONAL  PROTECTIONS. 

Bated  J^ovomher  26,  1855. 
2656.  Denis  Jonquet,  of  Mlna-road.  Old  K«l- 
*iilSflAtittiwatk.  Sariey,  cutltr.    Improvements 
tolfta  wSSrS  m4h«i6il  cutting  mseWnts,  and 


in  the  blades  of  single  or  donbled-bandled  enttinc 
initrumentt,  and  in  the  blades  of  ordinary  and 
mechanical  shears  and  scissori,  and  in  the  handles 
and  springs  for  the  same. 

Dated  November  28,  1855. 

166S.  Charles  Jean  Baptlste  Barbler.  of  Paris, 
France.  An  improved  Win  for  burning  or  firing 
pottery,  bricks,  tiles,  and  other  earthenware. 

2685.  Benjamin  Rosenberg,  of  New  Charles- 
street,  City-road,  Middlesex,  merchant.  ImproTO- 
ments  in  protecting  meUllic  and  other  surfaces 
ttoxn  corrosion  and  decay.    A  communication. 

2687.  Richard  Archibald  Brooman,  of  166,  Fleet- 
street,  London,  patent  agent.  ImproferaenU  in 
the  manuftoture  of  sand,  emery,  and  glass  papers, 
and  in  the  machinery  employed  therein.  A  com- 
munication. _   ,        ,  •,,        _i 

2689.  Samuel  Wolff,  of  Independence,  Missouri, 
United  States  of  America,  physician.  Improve- 
ments in  obtaining  motive  power.  --,.,.._ 

2691.  Charles  Clarke,  of  Farm-lane,  Walham- 
green,  Fulham,  Middlesex.  Improvements  in 
applying  roughlngs  to  the  feet  of  horses. 

DaUd  November  2%,  1855. 

2698.  Thomas  Symons,  of  Flushing,  Cornwall. 
Improvements  in  the  permanent  ways  of  railways, 
and  In  the  wheels  rolling  thereon. 

2697,  Alfred  Vincent  Newton,  of  Chancery-lane, 
Middlesex,  mechanical  draughtoman.  An  Im- 
proved process  of  manufacturing  hato.  A  commu- 
nication. .    .  y 

2699.  Pierre  Louis  Bergeon,  manufacturer,  of 
Paris,  French  empire.  An  improved  splttlng-box 
or  spittoon.    A  communication. 

Dated  November  80,  1855. 

2701.  Henry  Thomas  Humphreys,  of  Kflmacow 
Mills,  Watcrford,  Ireland,  mill-owner,  and  James 
Loughry,  of  the  same  place,  foreman  miUer.  Im- 
provemenU in  machinery  or  apparatus  for  cleaning 

^2m.  Auguste  Dusautoy,  of  BoulevMt  des  Ita- 
liens,  ParU,  France,  and  Regent-street,  Middle- 
sex. New  and  useful  machinery  for  cutting  cloth 
and  other  substances.  ,  «    .  «    .*!.-  u 

2705.  Edward  John  Davis,  of  West  Smithfleld. 
Improvements  In  preparing  food  for  horses  and 
other  animals. 

Dated  December  1,  1855. 

2707.  Edmund  Alfted  Pontlfex,  of  Shoe-lane, 

London,  engineer.    ^"PW^«"*P*»  ilSjT?!?/'  -f 

2709.  William  Needham  and  James  Kite,  of 
Vauxhall,  Surrey,  engineers.  I«nP«>J««"**  ™ 
machinery  or  apparatus  for  exprwsing  liquids  or 
moisture  ftom  subsUnces.  ti»i,^ 

2718.  William  Augustus  WoodJey.  of  the  Litho- 
mphie  and  General  Printing  Oftces,  Taunton. 
Soiaerset.  ImprovemenU  in  the  manufacture  of 
paper  bags. 

Dated  December  8,  1855. 

2715.  David  Anderson,  of  Strandtown  House, 
Down.  Ireland,  merchant.  ImprovemenU  in  ma- 
dii^iy  or  apparatus  for  the  preparation  or  manu- 
Sctuw  of  felt  Md  other  fibrous  materials. 

2719!  wmum  Rowan,  of  the  firm  of  J.  Rowan 
and  Sons,  of  Belfast,  Antrim,  engineers.  Improve- 
ments in  steam-engines. 

2721.  Alexander  Watt,  of  !>•«••*"•*»  ?jSS 
electro-metallurrist.  An  improvement  in  coating 
Iron  and  steel  with  sine. 

DaUd  December  4, 1855. 
2728.  Samual  Gam,  of  Savtnhampton,  WilUhlre, 
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w]iad!wif ght.  Aft  Improved  Upptng  appanCoi  »p- 
pUeable  to  outs  and  other  ▼•hleles. 

2rsr.  Joseph  Barling,  of  High-street,  Maldttone, 
Kent.  An  improTement  in  the  manufiaeture  of 
paper  hj  the  application  of  a  root  not  before  used 
for  the  purpose. 

2729.  William  Knight,  taUor,  of  St.  Maiylehone. 
An  improved  mode  ox  cutting  out  or  shaping  ma- 
terials to  be  employed  in  making  over-coats  or 
other  similar  articles  of  dress. 

Dated  December  5,  1855. 

2781.  Adam  Bnllough,  of  Blackburn,  Lancaster, 
manufacturer.    An  improved  lubricator  for  looms. 

27St.  William  George  Plunkett,  of  Belvidere- 
place,  Dublin,  gentleman,  and  John  Bower,  of 
Lower  Ormond-quay,  Dublin,  civil  engineer.  The 
manufacture  of  fibres  or  threads  for  textile  fabrics 
and  cordage,  also  of  paper,  mill-board,  and  other 
similar  boards  f^om  plants  or  portions  of  plants 
not  hitherto  used  for  these  purposes. 

2787.  Cssar  Heilmann,  of  Milk-street,  Cheap- 
side,  London,  engineer.  Improvements  in  grates 
or  furnaces  for  steam-boilers. 

Dated  December  18,  1855. 

2858.  Christian  Rudolph  Wessel,  of  Fitxroy- 
square,  New-road,  Middlesex,  gentleman,  end 
George  Bowden,  of  Little  Queen-street,  High 
Holborn,  London,  bookbinder.  Joining  elastic 
webbing  into  indissoluble  bands. 

2860.  John  Pierrpont  Humaston,  of  Newhaven, 
United  States,  civil  engineer.  Improvements  in 
initruments  for  composing  and  transmitting  tele- 
graph messages. 

2862.  David  Lloyd  Price,  of  Beaufort,  Brack- 
nock,  electrical  engineer.  Improvements  In  elec- 
tric telegraphs,  and  in  appliances  connected  there- 
with as  applied  to  railway  trains  and  fixed  stations. 

2864.  Hiram  Hyde,  of  Truro,  Nova  Scotia,  gen- 
tleman. An  improved  mode  of  purifying  alcohol 
or  alcoholic  spirits.    A  communication. 

2866.  Edward  Davies  and  John  Milne  Syera,  of 
Liverpool,  Lanoaster,  and  Charles  Humnrey,  of 
Camberwell,  Surrey,!  merchants.  Improvements 
in  distilling  resinous,  bituminous,  fatty,  and  oily 
matters,  and  in  the  treatment  of  certain  products 
thereflrom. 

2868.  Frederick  Robert  Augustus  Glover,  of 
Bury-street,  St.  James,  Middlesex,  master  of  arts. 
Improvements  in  the  construction  of  break-waters, 
sea-walls,  and  other  structures  or  foundations  of 
structures  which  lie  partially  or  entirely  under 
water. 

Dated  December  19,  1855. 

2870.  George  Ross,  of  Birmingham,  Warwick, 
engineer,  and  Thomas  Wilkes,  of  Birmingham, 
machinist.  New  or  improved  machinery  for  the 
manufacture  of  bolts,  rivets,  spikes,  screw-blanks, 
screws,  nuts  for  screws,  and^ashers. 

2872.  John  Hadden,  Henry  Haddea,  Frederick 
John  Hadden,  and  Charles  Staunton  Hadden,  of 
Nottingliam,  hosiers  and  eopartnera.  Improve- 
ments In  circular  flrames  for  the  manufacture  of 
ribbed  fabrics. 

2874.  Henry  Robert  Abraham,  of  Howard-street, 
Strand,  Middlesex.  Improvements  in  carriages, 
and  in  certain  appnrtenances  and  appendages 
which  belong  to  those  used  as  hospital  ooaveyances 
or  ambulances. 

Dated  December  20,  1855.  ' 

2876.  Robert  Walker,  of  Eccleston,  near  Pres- 
eot,  Lancaster,  oolliery  viewer.  Improvements  in 
appljring  power  to,  and  in  maehinerv  for  raising 
and  lowering  coals,  and  other  articles  from  and 
into  mines. 

2878.  Andrew  Shanks,  engineer,  of  Robert-street, 
Adelphi,  Westminster.  Certain  improvements  in 
Initruments  for  indicating  pressures. 

^         I  Tomllnson  Bousfleld,  of  Sttisex-   ' 


plaee,  Loogliborongb-road,  Brixton,  Stirwy.  Im* 
provements  in  machinery  for  splitting  leather.  A 
communication. 

2884.  John  Barcroft,  ofHanley,  Staflbrd,  basket- 
maker.  An  improvement  in  the  materials  to  be 
used  in  the  manufacture  of  baskets  and  basket- 
work. 

2886.  Louis  Rudolph  Bodroer,  of  Thavies-inn, 
London.  Improvements  in  bydraulic  s.ed-cnish- 
ing  machines,  or  oil-presses. 

Dated  December  21,  1855. 

2888.  Jean  Baptiste  Emlle  Saffroy,  banker,  of 
Bordeaux,  France.  An  improved  break  for  rail- 
way-carriages.   A  communication. 

2890.  Thomas  Edward  Merritt,  of  Maidatone, 
Kent,  gentleman.  Improvements  in  breech-load- 
ing ordnance  and  fire  arms. 

2892.  Matthew  Tomlinson,  of  Ivy-house,  Cul- 
cheth,  I.anca8ter,  manufacturer  of  medical  plaister. 
An  improved  medical  pliUster. 
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Islington,  civil  engineer.  Improvements  in  fog- 
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railways. 
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public  carriages. 
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{iroTemcnta  in  appanttit  tta  twv^ing  and  clean- 
ng  ehimnies. 
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riage springs. 

SI71.  Joseph  Mitchell.  Improvements  in  buf- 
fers and  draw  springs  used  for  railway  and  other 
purposes. 

2189.  Frani  Uchatini.  An  improvement  in  the 
process  of  manufacturing  cast  steel. 

SI 90.  Oeoive  Curling  Hope.  An  improved  me- 
thod of  producing  figures,  patterns,  or  designs 
upon  textile  fabrics  for  the  purposes  of  needle- 
work. 

2304.  Robert  Benton.  Tmprovements  in  obtain- 
ing motive  power  by  leverage. 

2476.  Francis  Hawkes  the  elder.  Improyements 
in  the  construction  and  arrangement  of  water- 
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ments, and  in  the  blades  of  ordinary  and  mechani- 
cal shears  and  scissors,  and  in  the  handles  and 
sprinirs  for  the  same. 
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PETERS'  IMPROVED  STEAM  ENGINES.     ) 

Mr.  Peters,  engineer,  of  Sonthwark,  whose  machinery  for  the  manufacture  of  hollow 
projectiles  was  described  at  page  578  of  our  last  volume  (No.  1689),  has  recently  invented, 
and  has  now  working  at  his  factory,  a  steam  engine  of  an  altogether  novel  construction,  in 
which  is  adopted  such  a  combination  and  arrangement  of  parts  as  will  produce  one  revolution 
or  rotation  of  the  crank  and  its  abaft  by  a  single  stroke  of  the  piston  of  the  steam  cylinder, 
instead  of  requiring,  as  in  ordinary  engines,  an  up  and  down  stroke,  or  a  double  stroke  of 
the  piston.  This  is  effected  *foy  making  the  stroke  of  the  piston  twice  the  ordinary  pro- 
portional length,  that  is,  four  times  the  length  or  radius  of  the  crank,  and  by  suspending 
the  cylinder  on  an  axis  of  motion  upon  which  it  is  free  to  rotate.  He  also  so  places  the 
crank  shaft  that  its  centre  of  motion  may  be  eccentric  to  the  axis  of  the  cylinder  to  the 
extent  of  one  quarter  of  the  stroke  of  the  piston,  or  the  radius  of  the  crank  ;  and  connects 
the  actuating  rod  of  the  piston  with  the  crank-pin  by  means  of  a  bush  fixed  on  that  rod, 
and  working  or  sliding  in  a  groove  or  grooves,  or  other  convenient  guides  attached  to  the 
cylinder,  and  passing  through  or  intersecting  its  axis  of  motion.  He  further  uses  one  or 
more  of  these  cylinders,  as  convenience  may  dictate,  the  combined  forces  of  which  he 
causes  to  act  upon  the  crank-shaft  in  a  manner  hereafter  described. 

He  prefers  to  use  double  cylinders,  fitted  with  a  hollow  axis,  through  which  the 
steam  may  be  conveyed  to  and  from  the  cylinders  ;  and  within  a  chamber  at  the  termina- 
tion  of  the  hollow  axis  he  places  a  fixed  circular  disc  or  plate  slide,  having  apertures  in  it 
for  the  passage  of  the  steam  simultaneously  to  and  from  both  cylinders,  and  working 
against  a  suitable  face  on  their  side.  He  connects  the  ends  of  the  piston  rods  together  by 
a  cross  head,  from  the  centre  of  which  a  rod  passes  between  the  cylinders,  and  is  connected 
with  a  bush  or  block,  which  is  fitted  on  to  the  crank  pin  and  slides,  or  is  guided  in  a  groove 
between  the  cylinders,  such  bush  moving  simultaneously  with  the  pistons,  and  by  its  recti- 
linear action  in  the  direction  of  the  length  of  the  cylinders  causes  the  crank  pin  to  rotate 
once  round  its  own  axis  during  the  period  of  one  single  stroke  of  the  pistons ;  and  having 
completed  one  such  rotation,  its  motion  is  continued  by  the  steam  passages  being  reversed 
by  the  action  of  the  slide,  producing  the  retrograde  motion  of  the  pistons  and  another  or 
second  rotation  of  the  crank.  The  necessary  consequence  of  this  motion  of  the  crank  is  the 
rotation  of  the  cylinders  round  their  common  axis,  on  which  they  are  poised,  the  cylinders 
thus  serving  the  purpose  of  a  fly  wheel.  The  continued  action  of  the  steam  produces  a 
continuous  reciprocation  of  the  pistons,  and  consequently  a  continuous  rotation  of  the 
crank  at  twice  tlie  speed  ordinarily  obtained  from  the  action  of  the  pistons  on  the  crank.  In 
consequence  of  the  combined  rotation  of  the  cylinders  and  crank,  there  is  one  only  dead 
point  in  the  revolution  of  the  crank  instead  of  two,  as  in  the  ordinary  construction  of  engine. 

The  reversing  action  is  simply  efl'ected  by  moving  the  circular  slide  partially  round  its 
axis  by  means  of  a  lever,  which  is  retained  in  the  required  position  by  a  stop,  thus  avoiding 
the  complication,  friction,  and  expense  of  the  ordinary  slide  gear.  To  insure  a  more  per- 
fect and  uniform  action,  the  crank  is  made  with  a  double  arm,  and  is  fitted  with  two  pins, 
the  one  connected  with  the  sliding  bush  in  the  longitudinal  groove  or  guide,  as  already 
described,  and  the  other  fitting  or  sliding  in  a  groove  or  guide  on  the  cylinders,  |)laced  at 
ri^^ht  angles  to  the  longitudinal  guide  or  length  of  the  cylinders,  and  intersecting  their  axis 
of  motion.  It  is  not,  however,  absolutely  necessary  to  adopt  the  second  or  guide  pin  and 
lateral  groove  to  effect  the  simultaneous  rotation  of  the  crank  and  cylinders,  and  conse- 
quently the  double  speed  of  the  crank,  as  an  internal  toothed  wheel  attached  to  the  cylin- 
ders, and  a  pinion  attached  to  the  crank  shaft  working  in  concert  with  it,  will  effect  the 
same  object ;  but  the  former  possesses  the  greatest  simplicity  of  arrangement,  and  whether 
one  cylinder,  twin  cylinders,  or  two  distinct  and  independent  cylinders  be  employed  to  give 
motion  to  the  crank,  or  a  combination  of  several  series  of  cylinders  be  used,  the  same  effect 
is  produced  on  the  crank,  viz.,  the  double  rotation  for  the  up  and  down  stroke  of  each 
respective  series  of  pistons,  the  number  of  such  series  being  merely  a  question  of  the 
amount  of  power  concentrated  on  the  crank  shaft. 

Figs.  1,  2,  3,  4,  5  of  the  accompanying  engravings  are  diagrams  illustrative  of  the  prin- 
ciple of  action  developed  in  this  invention.  Figs.  G,  7,  8,  9  show  applications  of  the  inven- 
tion to  steam  engines  having  respectively  two  and  four  cylinders.  Figs.  10  and  11  show  an 
application  of  the  invention  in  which  an  internal  wheel  and  pinions  is  used  for  effecting  the 
double  motion  of  the  crank  shaft.  In  fi*^s.  1,  2,  3,  4,  and  5  the  diagrams  represent  the 
relative  positions  of  the  cylinders  and  cr.mk  at  the  four  qunrlcTs  of  the  stroke  of  the  piston 
respectively,  viz.:  fig.  1,  when  the  pistons  are  at  tiie  bottom  of  the  cylinders  and  com- 
mencing the  stroke.  A,  B,  being  the  line  of  the  piston's  motion,  turning  on  a  centre,  C ; 
and  D,  the  pin  of  the  crank,  rotating  round  a  centre,  E  ;  fig.  2,  the  same  at  the  first  quarter 
of  the  stroke ;  fig. 3,  the  same  at  half  stroke;  fig.  4,  the  same  at  three  quarters  of  the  stroke ; 
;aul  fig.  /j,  the  same  at  the  full  stroke,  the  arrow  head  in  each  case  showing  the  direction  of 
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the  piston's  motion.  Referring  to  figs.  6  and  7>  A,  A  are  two  oylinders,  rotating  round  an 
axis,  B,  having  grooves,  a,  a,  at  right  angles  to  each  other,  and  turning  in  a  suitable  frame 
and  bearings ;  C  is  a  crank ;  D,  the  crank  shaft,  mounted  in  a  frame  with  suitable  bear- 
ings ;  £,  the  crank  pin ;  F,  the  sliding  bush ;  O,  the  guide  pinf  H,  H  are  the  piston  rods, 
united  by  a  cross  head,  I,  and  connected  with  the  bush,  F,  by  a  rod  £ ;  L  is  a  hollow  axis 

^'^'''  Fig.  2.  Fig.  3. 
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Fig.  4.  Fig.  5. 

or  tube  atUched  to  the  cylinders  with  which  it  rotates ;  within  it  is  contained  a  hollow 
stem  or  tube,  M,  terminatbg  in  a  disc  or  plate  slide,  which  seats  against  the  f&ce  of  the 
porU  of  the  cylinders,  having  suitable  apertures  for  the  passage  of  the  steam.  The  slide  is 
held  in  iu  position  and  prevented  from  turning  by  a  lever,  N,  and  suiuble  stops  at  the  end 
of  the  fVame,  and  is  capable  of  being  moved  round  its  centre  to  a  sufficient  extent  to  change 
the  communication  with  the  passages  of  the  cylinders,  and  so  to  reverse  the  motion  of  the 
pistons.  The  steam  is  admitted  through  a  branch,  O,  of  a  pipe  which  is  made  steam-tight 
in  a  packed  stuffing  box  formed  in  the  end  of  the  axis,  L,  and  is  discharged  through  a 
sirailar  branch,  P,  the  branches  being  separated  by  the  intervention  of  two  collars  inserted 
in  the  branch  pipe,  and  seated  against  conical  shoulders  on  the  tube,  M,  through  which  the 
steam  is  discharged  from  the  cylinders.  Ordinary  slides  with  a  fixed  eccentric  may  be  used 
for  the  supply  of  steam  to  the  cylinders,  but  Mr.  Peters  prefers  that  before  described,  as 
being  simpler  in  construction,  and  as  dispensing  with  the  eccentric  rods  and  extra  joints  of 
the  slide  cases,  &c.  The  actions  of  all  the  engines  shown  are  alike,  with  the  exception  that 
in  fig.  9  a  double  series  of  cylinders  on  a  two-throw  crank  produces  a  more  uniform  power 
by  causing  the  action  of  one  series  to  be  at  its  maximum  when  that  of  the  other  is  at  its 
minimum. 
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(Continued  from  page  9.) 

The  second  series  of  "Researches"  in  the 
present  volume  contains  the  discovery  of 
MamagneHsm ;  or,  at  least,  the  discovery  of 
its  very  general  nature  and  wide-spread  in- 
fluence,  thus  extending  the  property  for- 
merly observed  in  bismuth  by  M.La  Baillif 
to  a  very  large  number  of  difierent  sub. 
stances,  of  which,  however,  bismuth  is  the 
roost  striking  in  its  action. 

N  and  S  are  the  north  and  south  poles  of 
a  magnet.  Then  if  a  needle  of  iron,  steel, 
nickel,  or  any  of  what  are  called  magnetic 
bodies,  be  placed  between  the  two  poles,  it 
will  assume  a  direction  parallel  to  NS  (which 


Faraday  proposes  to  designate  the  atiat 
direction.)  But  if  a  needle  of  bismuth  be 
placed  between  the  poles,  it  will  assume  a 


position  at  right  angles  to  NS,  and  rest  in 
the  linC)  er,  which  Faraday  calls  the  equa- 
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iorial  direction.  All  the  space  between  the 
poles  of  the  magpnet  is  called  the  magnetic 
field.  Not  only  bismuth,  but  a  vast  variety 
of  substances  are  thus  found  to  take  up  the 
equatorial  direction,  when  acted  on  by  a 
sufficiently  powerful  magnet  The  follow, 
ing  is  Faraday's  list  of  these  "  diamag- 
netics."  Bismuth,  antimony,  copper,  gold, 
tin,  zinc,  lead,  mercury,  silver,  cadmium, 
amongst  the  metals.  Of  other  classes  of 
substances,  the  following  were  found  to 
possess  the  property  in  a  greater  or  less 
degree :  Rock  crystal,  alum,  water,  alcohol, 
glass,  sealing-wax,  wood,  mutton,  beef, 
sugar,  caoutchouc,  ivory,  bread,  leather, 
and  a  long  list  of  others,  including  both 
solids  and  fluids.  The  fluids  were  enclosed 
in  glass  tubes  in  order  to  be  experimented 
on.  **  Flint-glass  points  equatorially,  but 
if  the  tube  be  of  very  thin  glass,  this  effect 
is  found  to  be  small  when  experimented 
with  alone ;  afterwards,  when  it  is  filled 
with  liquid  and  examined,  the  effect  is  such 
that  there  is  no  fear  of  mistaking  that  due 
to  the  glass  for  that  of  the  fluid.  The  tubes 
must  not  be  closed  with  cork,  sealing-wax, 
or  any  ordinary  substance  taken  at  random, 
for  these  are  generally  magnetic.  I  have 
usually  so  shaped  them  in  the  making  and 
drawn  them  off  at  the  neck,  as  to  leave  the 
aperture  on  one  side,  so  that  when  filled 
with  liquid  they  require  no  clo8ing."(p.  35.) 

In  order  to  show  these  phenomena,  "  mag- 
netic  apparatus  of  great  power  and  under 
perfect  command,*'  is  required.  The  sub- 
stances  to  be  tried  were  shaped  into  the 
form  of  bars,  and  delicately  suspended  be- 
tween  the  poles  of  the  magnet  by  fine 
threads  or  wires. 

Referring  to  the  list  above  given,  Fara- 
day says : — "  It  is  curious  to  see  such  a  list 
of  bodies  as  this,  presenting  on  a  sudden 
this  remarkable  property ;  and  it  is  strange 
to  find  a  piece  of  wood,  or  beef,  or  apple, 
obedient  to  or  repelled  by  a  magnet.  If 
a  man  could  be  suspended  with  sufficient 
delicacy,  after  the  manner  of  Dufay,  and 
placed  in  the  magnetic  field,  he  would  point 
equatorially ;  for  all  the  substances  of  which 
he  is  formed,  including  the  blood,  possess 
this  property.*'  (p.  36.) 

'^  The  setting  equatorially  depends  upon 
the  form  of  the  body,  and  the  diversity  of 
form  presented  by  the  different  substances 
in  the  list  was  very  great ;  still  the  general 
result,  that  elongation  in  one  direction  was 
sufficient  to  make  them  take  up  an  equato- 
rial position,  was  established.  It  was  not 
difficult  to  perceive  that  comparatively  large 
masses  would  point  as  readily  as  small  ones, 
because  in  larger  masses  more  lines  of  mag. 
nctic  force  would  bear  in  their  action  on  the 
body,  and  this  was  proved  to  be  the  case. 
Neither  was  it  long  before  it  evidently  ap- 


peared that  the  form  of  a  plate  or  ring  was 
quite  as  good  as  that  of  a  cylinder  or  a 
prism;  and  in  practice  it  was  found  that 
plates  and  fiat  rings  of  wood,  spermaceti, 
snlphur,  &o.,  if  suspended  in  the  right  direc- 
tion, took  up  the  equatorial  position  very 
well.  •  •  •  • 

'*  I  do  not  find  that  division  of  the  sub- 
stance has  any  distinct  influence  on  the 
effects.  A  piece  of  Iceland  spar  was  ob- 
served, as  to  the  degree  of  force  with  which 
it  set  equatorially  ;  it  was  then  broken  into 
six  or  eight  fragments,  put  into  a  glass 
tube,  and  tried  again  ;  as  well  as  I  could 
ascertain,  the  effect  was  the  same. 

"By  a  second  operation,  the  calcareous 
spar  was  reduced  into  coarse  particles,  after- 
wards to  a  coarse  powder,  and  ultimately  to 
a  fine  powder.  Being  examined  as  to  the 
equatorial  set  each  time,  I  could  perceive 
no  difference  in  the  effect  until  the  very 
last,  when  I  thought  there  might  be  a  slight 
-diminution  of  the  tendency,  but  if  so  it  was 
almost  insensible."  (pp.  36*7.) 

But  the  most  curious  and  interesting  of 
the  effects  observed  by  Faraday  are  those 
presented  hy  copper.  An  accurate  exami- 
nation  of  them  would  take  up  too  much  of 
our  space  ;  and  we  must  therefore  refer  our 
readers  who  are  interested  in  the  subject  to 
Faraday's  own  description.  The  peculiar 
effects  in  question  depend  on  the  rapid  for- 
mation and  cessation  of  electric  currents  in 
the  copper  by  the  influence  of  the  magnet, 
are  due,  in  fact,  to  ''magneto-electric  in- 
duction," of  which  Faraday  has  given  ample 
account  in  his  former  "  Researches." 

Several  years  ago  it  was  thought  by  some 
philosophers  that  all  bodies  were  magnetic, 
that  is,  as  iron  is.  "These  new  facts,"  says 
Faraday,  **  give  not  a  mere  negative  to  this 
statement,  but  something  beyond,  viz.,  an 
affirmative  as  to  the  existence  of  forces  in 
all  ordinary  bodies,  directly  the  opposite  of 
those  existing  in  magnetic  bodies ;  for  where- 
as those  practically  produce  attraction,  these 
produce  repulsion ;  those  set  a  body  in 
the  axial  direction,  but  these  make  it  take 
up  an  equatorial  position ;  and  the  facts 
with  regard  to  bodies  generally  are  exactly 
the  reverse  of  those  which  the  view  quoted 
indicates."  (p.  38.) 

The  third  series  of  the  "  Researches  "  in 
this  Tolume  (being  the  twenty.first  of  the 
whole  "Series,")  is  on  the  action  of  magnets 
upon  magnetic  metals  and  their  compounds, 
and  upon  air  and  gases. 

"  (2348.)  The  magnetic  characters  of  iron, 
nickel,  and  cobalt,  are  well  known,  and  also 
the  fact  that  at  certain  temperatures  they 
lose  their  usual  property,  and  become,  to 
ordinary  test  and  observation,  non-mag- 
netic ;  then  entering  into  the  list  of  dia- 
magnetic  bodies,  and  acting  in  like  manner 
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with  them.  Clot«r  investigation,  however, 
has  shown  me  that  they  are  still  very  diffe- 
rent to  other  bodies,  and  that  though  inac- 
tive  when  hot  on  common  magnets  or  to 
common  tests,  they  are  not  so  absolutely, 
hot  retain  a  certam  amount  of  magnetic 
power  whatever  their  temperature ;  and  also 
that  this  power  is  the  same  in  character 
with  that  which  they  ordinarily  possess. 

"  (2344.)  A  piece  of  iron  wire,  about  1  inch 
long  and  0*05  of  an  inch  in  diameter,  being 
thoroughly  cleaned,  was  suspended  at  the 
middle  by  a  fine  platinum  wire  connected 
witli  the  suspending  thread,  so  as  to  swing 
between  the  poles  of  the  electro-magnet. 
The  heat  of  a  spirit-lamp  was  applied  to  it, 
and  it  soon  acquired  a  temperature  which 
rendered  it  quite  insensible  to  the  presence 
of  a  good  ordinary  magnet,  however  closely 
it  was  approached  to  the  heated  iron.  The 
temperature  of  the  iron  was  then  raised  con. 
siderably  higher  by  adjustment  of  the  flame, 
and  the  electro-magnet  thrown  into  action. 
Immediately  the  hot  iron  became  magnetic, 
and  pointed  between  the  poles.  The  power 
was  feeble,  and  in  this  respect  the  state  of 
the  iron  was  in  striking  contrast  with  that 
which  it  had  when  cold,  but  in  character  the 
force  was  precisely  the  same. 

«  (2345.)  The  iron  was  then  allowed  to  fall 
in  temperature  slowly,  so  that  its  assump- 
tion of  the  higher  magnetic  condition  might 
be  observed.  The  intensity  of  the  force  did 
not  appear  to  increase  until  the  temperature 
arrived  near  a  certain  point,  and  then  as  the 
heat  coutinued  to  diminish,  the  iron  rapidly, 
but  not  instantaneously,  acquired  its  high 
magnetic  power ;  at  which  time  it  could  not 
be  Kept  from  the  magnet,  but  flew  to  it, 
bending  the  suspending  wire,  and  trembling 
as  it  were  with  magnetic  energy  as  it  ad- 
hered by  one  end  to  the  core. 

"  (2346.)  A  small  bar  of  nickel  was  sub- 
mitted to  an  experimental  exsmination  in 
the  aame  manner.  This  metal,  as  I  have 
shown,  loses  its  magnetism  as  respects  ordi- 
nary tests  at  a  heat  below  that  of  boiling 
oil,  and  hence  it  is  very  well  fitted  to  show 
whether  the  magnetic  metals  can  liave  their 
power  entirely  removed  by  heat  or  not ;  and 
also  whether  the  disappearance  of  the  whole 
or  greater  portion  of  their  power  is  sudden 
or  gradual.  The  smallucss  of  the  mass  to 
be  experimented  on  assisted  much  in  the 
determination  of  the  latter  point.  Upon 
being  heated,  the  nickel  soon  became  in- 
diflerent  to  ordinary  magnets ;  but  however 
high  the  temperature,  still  it  pointed  to, 
and  was  attracted  by,  the  electro-magnet 
The  power  was  very  feeble,  but  certain.  It 
was  scarcely  enough  to  sustain  the  weight 
of  the  nickel  by  the  magnetic  action  alone, 
but  was  abundantly  evident  when  the  metal 
was  supported  as  described  in  (2344.) 


"  (2347.)  On  carefully  lowering  the  tem- 
perature  of  the  nickel,  it  was  again  found 
that  the  transition  from  one  degree  of  mag- 
netic force  to  the  other  was  progressive,  and 
not  instantaneous.        •        •        •        • 

"(2348.)  I  have  expressed  an  opinion 
founded  on  the  different  temperatures  at 
which  the  magnetic  metals  appeared  to  lose 
their  peculiar  power,  that  all  the  metals 
would  probably  have  the  same  character  of 
magnetism  if  their  temperature  could  be 
lowered  sufiiciently. — ("  Experimental  Re- 
searches," vol.  ii.,  pp.  217,  225.)  The  facts 
just  described  appear  to  me  entirely  against 
such  an  opinion.  The  metals  which  are 
magnetic  retain  a  portion  of  their  power 
after  the  great  change  has  been  effected,  or 
in  what  might  be  called  their  diamagnetic 
state ;  but  the  other  metals,  such  as  bismuth, 
tin,  &c.,  present  no  trace  of  this  power,  and 
therefore  are  not  in  the  condition  of  the 
heated  iron,  nickel,  or  cobalt ;  for,  in  fact, 
whilst  these  point  axially,  and  are  attracted, 
the  others  point  equatorially  and  are  re- 
pelled. I  therefore  hope  to  be  allowed  to 
withdraw  the  view  I  then  put  forth. 

"(2349.)  I  next  proceeded  to  examine 
the  peroxides  of  iron,  and  in  accordance 
with  the  observations  of  M.  Becquerel  and 
others,  found  them  all,  both  natural  and 
artificial,  possessed  of  magnetic  power  at 
common  temperatures.  I  heated  them  in 
tubes,  but  found  them  still  magnetic,  suffer- 
ing no  diminution  of  the  force  by  such  tem- 
perature as  I  could  apply  to  them. 

''(2350.)  Different  specimens  of  the  oxide 
of  nickel  were  found  to  present  the  same 
phenomena.  They  were  magnetic  both  when 
hot  and  cold;  and  that  heat  should  cause 
no  change  in  this  respect  is  the  more  strik- 
ing, because  the  hot  oxide  had  a  tempera- 
ture given  to  it  far  higher  than  that  neces- 
sary to  produce  the  great  magnetic  change 
in  the  metal  itself. 

**  (2351.)  The  oxide  of  cobalt  also  was 
magnetic,  and  equally  magnetic  whether 
hot  or  cold.  Glass  coloured  blue  by  cobalt 
is  magnetic  in  consequence  of  the  presence 
of  the  oxide  of  that  metal,  and  is  so  whether 
hot  or  cold.  In  all  these  cases  the  degree 
of  power  retained  was  very  small  compared 
to  that  of  the  pure  metal."  (pp.  54 — 56.) 

The  aaUt  of  iron,  such  as  the  protochlo- 
ride,  perchloride,  iodide,  proto-sulphate, 
nitrate,  &&,  &c.,  were  also  found  magnetic. 
Green  bottle  glass  is  comparatively  very 
magnetic  from  the  iron  it  contains,  and 
cannot  be  used  as  tubes  to  hold  other  sub. 
stances.  Crown  glass  is  magnetic  from  the 
same  cause.  Flint  glass  is  not  magnetic, 
but  points  equatorially. 

Some  of  the  most  curious  and  interesting 
of  the  facta  described  under  this  head  by 
Faraday,  are  those  presented  by  tubes  con. 
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Uining  lolotionB  of  the  magnetic  salti,  them- 
selves being  contained  and  suspended  with- 
in stronger  or  weaker  solutions  of  the  same 
salts.  <<  According  to  my  hopes,"  says  Fara- 
day,  **  even  the  solutions  of  the  ferruginous 
salts,  whether  in  water  or  alcohol,  were 
magnetic.  A  tube  filled  with  a  clear  solu- 
tion of  proto— or  persulphate  of  iron,  or 
proto— or  perchloride  or  tincture  of  muriate 
of  iron,  was  attracted  by  the  poles,  and 
pointed  very  well  between  them  in  the  axial 
direction. 

"(2367.)  These  solutions  supply  a  very 
important  means  of  advancing  magnetical 
investigation,  for  they  present  us  with  the 
power  of  making  a  magnet,  which  is  at  the 
same  time  liquid,  transparent,  and,  within 
certain  limits,  adjustible  to  any  degree  of 
strength*  Hence  the  power  of  examining  a 
magnet  optically.  Hence  also  the  capability 
of  placing  magnetic  portions  of  matter  one 
within  another,  and  so  observing  dynamic 
and  other  phenomena  within  magnetic 
media.  In  fact,  not  only  may  these  sub* 
stances  be  placed  as  magnets  in  the  mag- 
netic field,  but  the  field  generally  may  be 
filled  with  them,  and  then  other  liodies  and 
other  magnets  examined  as  to  their  joint  or 
separate  actions  in  it.     *        *        *        • 

**  (2862.)  A  clear  solution  of  the  pxoto- 
Rulphate  of  iron  was  prepared,  in  which  one 
ounce  of  the  liquid  contained  seventy-four 
(grains  of  the  hydrated  crystals ;  a  second 
solution  was  prepared  containing  one  vo- 
lume of  the  former  and  three  volumes  of 
water;  a  third  solution  was  made  of  one 
volume  of  the  stronger  solution,  and  fifteen 
volumes  of  water.  These  solutions  I  will 
distinguish  as  Nos.  1,  2,  and  3 ;  the  pro* 
portions  of  crystals  of  sulphate  of  iron  in 
them  were  respectively  as  16,  4,  and  1  per 
cent  nearly.  These  numbers  may  therefore 
be  taken  as  representing,  generally  only, 
the  strength  of  the  magnetic  part  of  the 
liquids. 

'<(2363.)  Tubes  like  that  before  described 
(2279)  were  prepared  and  filled  respectively 
with  these  solutions,  and  then  hermetically 
sealed,  as  little  air  as  possible  being  left  in 
them.  Glasses  of  the  solution  were  also 
prepared,  large  enough  to  allow  the  tubes  to 
move  freely  in  them,  and  yet  of  such  size 
and  shape  as  would  permit  of  their  being 
placed  between  the  magnetic  poles.  In  this 
manner  the  action  of  the  magnetic  forces 
upon  the  matter  in  the  tubes  could  be  ex- 
amined and  observed,  both  when  the  tubes 
were  in  diamagnetic  media,  as  air,  water, 
alcohol,  &e.,  and  also  in  magnetic  mediit, 
either  stronger  or  weaker  in  magnetic  force 
than  the  substances  in  the  tubes. 

*<(2364.)  When  these  tubes  were  sub- 
pended  in  air  between  the  poles,  they  all 
pointed  axially  or  magnetically,  as  was  to 


be  expected,  and  with  forces  apparently  pro« 
portionate  to  the  strengths  of  the  solutions. 
When  they  were  immersed  in  alcohol  or 
water,  they  also  pointed' in  the  same  direc* 
tion ;  the  strongest  solution  very  well,  and 
also  the  second,  bat  the  weakest  solution 
was  feeble  in  its  action,  though  very  distinct 
in  ita  character. 

"(2365.)  When  the  tubes  immersed  in 
the  different  ferruginous  solutions  were 
acted  upon,  the  results  were  very  interest- 
ing. The  tube  No.  1,  (the  strongest  mag- 
netically), when  in  solution  No.  1,  had  no 
tendency,  under  the  influence  of  the  mag- 
netic power,  to  any  particular  position,  but 
remained  wherever  it  was  placed.  Being 
placed  in  solution  Na  2,  it  pointed  well 
axially,  and  iu  solution  No,  3,  it  took  the 
same  direction,  but  with  still  more  power. 

"(2366.)  The  tube  No.  2,  when  in  the 
solution  No.  1  pointed  equatorially,  that  is, 
as  heavy  glass,  bismuth,  or  a  diamagnetic 
body  generally  in  air.  In  solution  No.  2  it 
was  indifferent,  not  pointing  either  way; 
and  in  solution  No,  3  it  pointed  axially,  or 
as  a  magnetic  body.  The  tube  No.  8  con- 
taining the  weakest  solution,  pointed  equa- 
torially in  solutions  Nos.  1  and  2,  and  not 
at  all  m  solution  No.  8. 

"  (2367.)  Several  other  ferruginous  solu- 
tions, varying  in  strength,  were  prepared, 
and  as  a  general  and  constant  result,  it  was 
found  that  any  tube  pointed  axially  if  the 
solution  in  it  was  stronger  than  the  sur- 
rounding  solution,  and  equatorially  if  the 
tube  solution  was  the  weaker  of  the  two. 

"  (2868.)  The  tubes  were  now  suspended 
vertically,  so  that  being  in  the  different  so- 
lutions they  could  be  brought  near  to  one  of 
the  magnetic  poles,  and  employed  in  place 
of  the  indicating  tube  or  sphere  of  bismuth 
or  heavy  glass  (2266).  The  constant  result 
was,  that  when  the  tube  contained  a  stronger 
solution  than  that  which  surrounded  it,  it 
was  attracted  to  the  pole,  but  when  iU  solu- 
tion was  the  weaker  of  the  two,  it  was  re- 
pelled. The  latter  phenomena  were,  as  to 
appearance,  in  every  respect  the  same  as 
those  presented  in  the  repulsion  of  heavy 
glass,  bismuth,  or  any  other  diamagnetic 
body  in  air."  (pp.  £8—60.) 

]^om  these  experiments,  then,  it  appears 
that  if  a  substance  which  would  point 
axially,  or  as  a  magnetic  body,  between  the 
poles  of  a  magnet,  if  suspended  in  air,  were 
surrounded  by  a  medium  of  greater  mag- 
netic power,  it  would  point  equatorially, 
and  be  repelled  instead  of  pointing  axially 
and  being  attracted ;  that  is,  it  would  ap. 
pear  to  be  a  diamagnetic  instead  of  a  mag^ 
netie  substance.  It  is  immediately  obvious 
from  this,  that  no  certain  inferences  can  be 
drawn  as  to  the  nature  of  a  substance  thus 
experimented  on,  with  regard  to  its  wtagnetie 
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or  dtamagnetie  properties,  unless  we  know 
whether  the  nutUum  in  which  it  is  placed, 
or  the  sahstsnce  hy  which  it  is  sarfoanded, 
he  itself  a  magnetic  substance  of  greater  or 
weaker  force.  It  will  occur,  then,  at  once 
to  the  mind,  to  ask  whether  the  afr  or  water, 
or  other  substance  in  which  bodies  are  sus- 
pended, be  themselves  possessed  of  any 
distinct  magnetic  properties  of  their  own. 
This  inquiry,  especially  necessary  in  the 
case  of  atmospheric  air,  was  what  F&raday 
next  undertook,  and  the  result  of  which  we 
shall  now  give  in  his  own  words. 

"  (2400.)  It  was  impossible  to  advance  in 
an  experimental  investigation  of  the  kind 
now  described,  without  having  the  mind 
impressed  with  various  theoretical  views  of 
the  mode  of  action  of  the  bodies  producing 
the  phenomena.  In  the  passing  considers- 
tion  of  these  Views,  the  apparently  middle 
condition  which  air  held  between  magnetic 
and  diamagnetic  substances  was  of  the  ut- 
most interest,  and  led  to  many  experiments 
upon  its  probable  influence,  which  I  will 
now  proceed  briefly  to  describe: 

<'  (2401.)  A  thin  flint-glass  tube,  in  which 
common  air  was  hermetically  enclosed,  was 
placed  between  the  magnetic  poles,  sur- 
rounded by  air,  and  the  eflfbct  of  the  mag- 
netic force  observed  upon  it  There  was  a 
very  feeble  tendency  of  the  tube  to  an  equa- 
torial position,  due  to  the  substance  of  the 
tube  in  which  the  air  was  enclosed. 

"  (2402.)  The  air  was  then  withdrawn  from 
around  the  tube,  more  or  less,  and  at  last  up 
to  the  highest  amount  which  a  good  air- 
pump  would  effect  {  but  whatever  the  de- 
g^e  of  rarefaction,  the  tube  of  air  still 
seemed  to  be  aflected  exactly  in  the  same 
manner  as  if  surrounded  by  air  of  its  own 
density. 

'*  (2408.)  I  then  surrounded  the  air-tube 

with  hydrogen  and  carbonic  acid  in  succes- 

•  sion ;  but  in  both  these,  and  in  each  of  them 

at  diflerent  degrees  of  rarefaction,  the  tube 

of  air  remained  as  indifierent  as  before. 

**  (2404.)  Hence  there  appears  to  be  no 
sensible  distinction  between  dense  or  rare 
air ;  or,  as  far  as  these  experiments  go,  be- 
tween one  gas  or  vapour  and  another. 

*'  (2405.)  As  it  did  not  seem  at  all  un- 
likely  that  the  equatorial  and  axial  tet  of 
bodies,  or  their  repulsions  and  attractions, 
might  depend  upon  converse  actions  of  the 
media  by  which  they  were  surrounded 
(2S61),  BO  I  proceeded  to  examine  what 
would  occur  with  diamagnetic  substances 
when  the  air  or  gas  which  surrounded  them 
was  changed  in  its  density  or  nature,  or 
what  would  happen  to  air  itself  when  sur- 
rounded  by  these  substances. 

'*  (2406.)  The  air-tube  (2401)  was  bus- 
pended  horizontally  in  water  (being  re- 
tained below  the  surface  by  a  cube  of  bis- 


muth attached  to  it,  just  beneath  the  point 
of  suspension,  which  therefore  could  have 
no  power  of  giving  it  direction);  it  was  then 
subjected  to  the  magnetic  forces,  and  im- 
mediately pointed  well  in  an  axial  direction, 
or  as  a  magnet  would  have  done.  Being 
brought  near  to  one  pole,  it  moved,  on  the 
supervention  of  the  magnetic  force,  appear- 
ing as  if  attraeied  after  the  manner  of  a 
magnetic  body;  and  this  continued  as  long 
as  the  magnetic  force  was  sustained  in  ac- 
tion. 

"  (2407.)  The  air-tube  was  in  like  manner 
subjected  to  the  action  of  the  magnetic  force, 
when  surrounded  by  alcohol,  and  also  by 
oil  of  turpentine,  with  precisely  the  same 
results  as  in  water.  In  all  these  cases,  the 
action  of  air  in  the  fluids  was  precisely  the 
same  as  the  action  of  a  magnetic  body  in 
air.  The  air-tube  was  subjected  to  the 
action  of  the  magnet  even  when  under  the 
surface  of  mercury,  and  here  also  it  pointed 
axially. 

"  (2408.)  In  order  to  extend  the  experi- 
mental relations  of  air  and  gases,  I  pro- 
ceeded to  place  substances  of  the  diamagnetic 
class  in  them.  Thus  the  bar  of  heavy  glass 
was  suspended  in  a  jar  of  air,  and  then  the 
air  about  it  more  or  less  rarefied,  but  as  be- 
fore, in  the  case  of  the  air-tube  (2402),  alte- 
rations of  this  kind  produced  no  effect. 
Whether  the  bar  were  in  air  at  the  ordi- 
nary pressure,  or  as  rare  as  the  pump  could 
render  it,  it  still  pointed  equatorially,  and 
apparently  always  with  the  same  degree  of 
force."  Similar  results  were  obtained  with 
a  bar  of  bismuth. 

"(2411.)  The  perpendicular  copper  bar 
(2823)  was  suspended  near  the  magnetic 
pole  in  vacuo,  but  its  set,  sluggish  move- 
ments and  revulsion  were  just  the  same  as 
before  in  air  (2324). 

"(2412.)  The  following  preparations  in 
tubes,  namely,  a  vacuum,  air,  hydrogen, 
carbonic  acid  gas,  sulphurous  acid  gas,  and 
vapour  of  stber,  were  surrounded  by  water, 
and  then  subjected  to  the  magnetic  force ; 
they  all  pointed  axially,  and  as  far  as  I  could 
perceive,  with  equal  force.  Being  placed 
in  alcohol,  the  same  efl*ect  occurred. 

"  (2413.^  The  same  preparations  being 
surroundea  by  air,  or  by  carbonic  acid  gas, 
all  set  equatorially. 

"  (2414.)  The  axial  position  of  the  tubes 
in  the  liquid  (2412)  depends,  doubtless, 
upon  the  relation  of  the  contents  of  the 
tube  to  the  surrounding  medium ;  for,  as 
far  as  the  matter  of  the  tube  is  concerned, 
it  alone  would  have  tended  to  give  the 
equatorial  position.  In  the  following  suc- 
ceeding experiment  (2413),  where  the  tubes 
of  gases  were  in  surrounding  gases,  the 
equatorial  position  is  due  to  the  efiect  of 
the  glass  of  the  tube ;  and  that  it  should 
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produce  its  constant  feeble  effect,  undis- 
turbed by  all  the  Yariations  of  the  gases  and 
Tapours,  is  a  proof  how  like  and  how  indif- 
ferent these  are  one  to  the  other.  «  ♦  ♦ 
*' (2416.)  In  every  kind  of  trial,  there- 
fore, and  in  every  form  of  experiment,  the 
gases  and  Tapours  still  oeeupy  a  medium 
position  between  the  magnetic  and  the  dia- 
magnetic  classes.  Further,  whatever  the 
chemical  or  other  properties  of  the  sub- 
stances, however  different  in  their  specific 
gravity,  or  however  varied  in  their  own  de- 
gree of  rarefaction,  they  all  beeame  alike 
in  their  magnetic  relation,  and  apparently 
equivalent  to  a  perfect  vacuum.  Bodies 
which  are  very  marked  as  diamagnetic 
substances,  immediately  lose  all  traces  of 
this  character  when  they  become  vaporous. 
It  would  be  exceedingly  interesting  to 
know  whether  a  body  from  the  magnetic 
class,  as  chloride  of  iron,  would  undergo 
the  same  change.*' 

(To  be  amthued.) 


INSTITUTION    OF    CIVIL    EN- 
GINEERS. 

ADDRESS    BT    ROBERT   STEPHENSON,    ESQ., 
M.P.,    PRESIDENT,   JANUARY  8,  1856. 

The  President,  on  taking  the  chair  for 
tKb  first  time  since  his  election,  handed  in 
an  address,  which  was  read  by  the  Secretary. 

After  a  complimentary  allusion  to  the 
addresses  of  his  predecessors,  the  president 
observed,  that  he  would  apply  himself  to  the 
great  question  of  British  railways,  which 
were  described  as  spreading,  like  a  network, 
over  Great  Britain  and  Ireland,  to  the  ex- 
tent of  8,064  miles  completed  ; — thus,  in 
length,  they  exceeded  the  ten  chief  rivers  of 
Europe  united,  and  more  than  enough  of 
single  rails  were  laid  to  make  a  belt  of  iron 
around  the  globe. 

The  cost  of  these  liney  had  been 
£286,000,000,  equal  to  one-tlitrd  of  the 
amount  of  the  national  debt.  Already,  in 
two  short  years,  there  had  been  spent  more 
than  one-fourth  of  286  millions,  in  the  war 
in  which  England  was  engaged. 

The  extent  of  the  railway  works  was  re- 
markable; they  had  penetrated  the  esrth 
with  tunnels  to  the  extent  of  more  than  50 
miles ;  there  were  U  miles  of  viaduct  in  the 
vicinity  of  the  metropolis  alone ;  the  earth- 
works measured  550,000,000  of  cubic  yards ; 
St.  Paul's,  in  comparison  with  the  mountain 
this  earth  would  rear,  would  be  but  as  a 
pigmy  beside  a  giant,  for  it  would  form  a 
pyramid  a  mile  and-a-half  in  height,  with  a 
base  larger  than  St  James's-park. 

Eighty  millions  of  train  miles  were  run 
annually  on  the  railways,  5,000  engines, 


and  150,000  vehicles  composed  the  working 
stock ;  the  engines,  in  a  straif^t  line,  would 
extend  from  London  to  Chatham ;  the 
vehielei,  firom  London  to  Aberdeen ;  and 
the  companies  employed  90,400  officers  and 
servants ;  whilst  tne  engines  consumed  an- 
nually  2,000,000  tons  of  coals,  so  that  in 
every  minute  of  time  4  tons  of  coal  flashed 
into  steam  20  tons  of  water, — an  amount 
sufficient  for  the  supply  of  the  domestic  and 
other  wants  of  tiie  town  of  Liverpool.  The 
coal  consumed  was  almost  equal  to  the 
whole  amount  exported  to  foreign  countries, 
and  to  one-half  of  the  annual  consumption 
of  London. 

In  1854,  111  millions  of  passengers  were 
conveyed  on  railways  ;  each  passenger  tra- 
velling an  average  of  12  miles.  The  old 
coaches  carried  an  average  of  10  passengers, 
and  for  the  conveyanee  of  300,000  passen- 
gers a-day  12  miles  each,  there  would  have 
been  required  at  least  10,000  coaches  and 
120,000  horses. 

The  receipts  of  the  railways  in  1854 
amounted  to  £20,215,000,  and  there  was  no 
instance  on  record  in  which  the  receipts  of 
a  railway  had  not  been  of  continuous  growth, 
even  where  portions  of  its  traffic  had  been 
abstracted  by  competition,  or  new  lines. 

The  wear  and  tear  was  great ;  20,000 
tons  of  iron  required  to  be  replaced  annu- 
ally ;  and  26  millions  of  sleepers  annually 
perished;  300,000  trees  were  annually  felled 
to  make  good  the  loss  of  sleepers ;  and 
300,000  trees  could  be  grown  on  little  less 
than  5,000  acres  of  forest  land.  The  presi- 
dent  considered,  at  some  length,  how  these 
annual  depreciations  should  be  met.  The 
principle  of  a  renewal  fund  was  question- 
able. After  a  certain  period  in  the  history 
of  every  railway,  deterioration  reached  an 
annual  average,  and  as  that  annual  depreci- 
ation became  a  charge,  as  fixed  and  certain 
as  the  cost  of  fuel,  or  the  salaries  of  officers^ 
it  should  be  admitted  as  an  annual  charge 
against  receipts. 

As  regarded  fares,  the  interests  of  the 
companies  and  of  the  public  were  identical ; 
companies  mnst  regulate  fiires,  by  conside- 
ration of  the  ciroumstanoes  which  produced 
the  largest  revenue,  and  the  circumstances 
which  produced  the  largest  revenue  were 
those  which  induced  the  greatest  number  of 
individuals  to  travel.  Nothing  was  so  pro- 
fitable  as  passenger  traffic,  as  it  cost  less  in 
every  way  than  goods,  and  an  aversge  train 
would  carry  200  passengers.  The  cost  of 
running  a  train  was  overstated  at  15  pence 
per  mile,  and  100  passengers  at  five-eighths 
of  a  penny  per  mile  produced  6s.  2\d,  But 
this  argument  did  not  imply  that,  in  all 
cases,  ikres  should  be  fixed  at  a  minimum. 
Minimum  iares  were  most  profitable  on 
short  routes ;  but  the  public  were  too  much 
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oeonpied  to  be  tempted  by  minimnm  fares 
to  undertake  long  journeys.  High  rates  of 
speed,  and  increased  comforts  were  then 
required,  and  these  might  be  charged  for. 

The  Posul  Facilities  afforded  by  rail- 
ways were  very  great  But  for  their  exist- 
ence, Mr.  <<Bowland  Hiirs"  plan  never 
could  have  been  effectually  carried  out 
Railways  afforded  the  means  of  carrying 
bulk,  which  would  have  been  fatal  to  the  old 
mail  coaches.  Nevertheless,  the  post-office 
did  not  appear  to  treat  railways  with  all  the 
consideration  they  were  entitled  to  expect 
Great  services  were  required,  and  in  return 
it  had  been  contended,  that  no  profit  should 
be  allowed  to  the  railway  companies  except 
as  carriers  and  workers  of  the  line.  Rail- 
way  companies  were  tlierefore  indifferent  to 
postal  traffic;  which  was  shown  to  be  a 
serious  disadvantage  to  the  public.  At  pre- 
sent,  the  post-office  competed  with  railways, 
as  carriers  of  book  parcels,  a  principle  which 
might  be  extended  still  further,  but  not 
without  injustice  and  hardsliip  to  the  rail- 
ways. 

Parliamentary  legislation  for  railways  was 
fuU  of  incongruities  and  absurdities,  which 
were  graphically  described  and  illustrated. 
The  remedy  which  suggested  itself  for  this 
state  of  things,  was  one  which  Parliament 
was  not  likely  to  grant  A  competent 
tribunal  was  wanted;  and  Parliament  was 
incompetent  Neither  its  practical  expe- 
rience,  its  time,  nor  its  system,  were  adapted 
for  railway  legislation.  If  a  mixed  com- 
mission could  be  organized,  to  consist  of 
practical  men  of  acknowledged  legal,  com- 
mercial, and  mechanical  ability,  there  might 
be  some  chance  of  railway  business  being 
efficiently  conducted :  but  it  waa  admitted 
that  there  was  little  hope  of  any  such  con- 
cession. 

Railway  management  was  next  con- 
sidered, and  shown  to  be  completely  anom- 
alous. Parliament  had  legislated  for  rail- 
ways as  toll- taking  companies ;  but  every 
direction  was  obliged  to  embark  in  enter- 
prises  foreign  to  the  parliamentary  objects 
of  the  railway  itself.  This  produced  serious 
dilemmas.  As  long  as  dividends  were  kept 
up,  the  directors  were  popular,  however 
illegal  their  acts ;  but  the  moment  the  divi- 
dends fell,  the  directors,  however  energetic, 
wise,  or  prudent  were  visited  by  the  share- 
holders and  the  public  with  all  the  penalties 
of  having  exceeded  the  letter  of  the  law. 
Men  whose  reputations  were  at  stake  were, 
consequently,  unwilling  to  incur  the  risk  of 
becoming  railway  directors ;  and  the  most 
enlightened  managers  and  shareholders 
were  revolving  in  tneir  own  minds  how  the 
dilemma  could  be  escaped.  It  was  sug- 
gested, that  advantage  might  be  taken,  of 
the  Limited  Liability  Act,  or  of  some  ana- 


logous measure,  to  enable  a  limited  number 
of  men  of  business  to  take  lines  of  railway 
from  shareholders,  on  leases,  subject  to 
certain  conditions  and  terms.  A  few  of  the 
lessees  would  then  constitute  themselves 
managers ;  and,  being  free  from  apprehen- 
sions, on  account  of  shareholders, — of  ex- 
ternal  interference,  or  of  personal  liabilities, 
they  would  be  able  fully  to  work  the  line, 
and  enter  into  those  enterprises  necessary 
for  its  development,  and  essential  to  its  pros- 
perity.  A  large  profit  would  accrue  to  those 
who  took  the  line,  and  managed  it  with 
vigour  and  economy;  whilst  shareholders 
would  derive  great  advantages  from  the  cer- 
tainty of  receiving  fixed  dividends,  and  from 
the  enhancement  of  the  value  of  their  pro- 
perty, and  practical  security  would  be 
afforded  to  the  public,  whilst  their  best  in- 
terests would  be  consulted. 

The  Electric  Telegraph-^that  offspring 
and  indispensable  companion  of  railways — 
was  next  considered.  7,200  miles  of  tele- 
graph, or  36,000  miles  of  wires,  were  laid 
down  at  least  3,000  people  were  continu- 
ally employed,  and  more  than  a  million  of 
public  messages  were  annually  flashed  along 
this  "silent  highway."  To  the  working 
of  railways,  the  telegrsph  had  become  essen- 
tial. Some  statistics  were  given,  to  show 
that  the  business  of  the  Electric  Telegraph 
Company  had  increased  fiity-fold  in  seven 
yesrs. 

Railway  accidents  occurred  to  passengers 
in  the  first  half  of  1854,  in  the  proportion 
of  one  accident  to  every  7,196,343  travellers. 
Ladies  and  gentlemen  could  scarcely  "  sit 
at  home  at  ease"  with  the  impunity  with 
which,  it  appeared,  that  they  could  travel  by 
railway.  Yet  Parliament  had  seen  fit  to 
legislate  expressly  for  accidents  by  railway, 
without  legislating  in  the  same  way  for 
accidents  from  other  sorts  of  locomotion. 
This  was  unfair  to  railways,  and  iil-calcu- 
lated  to  afford  protection  to  the  public  where 
it  was  most  needed. 

The  results  of  railways  were  astounding  : 
90,000  men  were  employed  directly,  and 
upwards  of  40,000  collaterally;  130,000 
men,  with  their  wives  and  families,  repre- 
sented a  population  of  500,000  souls ;  so 
that  1  in  50  of  the  entire  population  of  the 
kingdom  might  be  said  to  be  dependent 
upon  railways !  The  annual  receipt  of 
railways  now  reached  20  millions  ;  or  nearly 
half  the  amount  of  the  ordinary  revenue  of 
the  state.  If  railway  intercourse  were  sus. 
pended,  the  same  amount  of  traffic  could 
not  be  carried  on  under  a  cost  of  60  millions 
per  annum;  so  that  40  millions  a-year 
were  saved  by  railways.  To  the  public 
"  time  is  money,"  and,  in  point  of  time,  a 
further  saving  was  effected;  for  on  every 
journey  averaging  12  miles  in  length,  an 
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hour  was  sared  to  1 1 1  millions  of  passengers 
per  annum,  which  was  equal  to  38,000  years 
in  the  life  of  a  man,  working  8  hours  a-day ; 
and  allowing  an  average  of  Ss.  per  diem 
for  his  work,  this  additional  saving  was 
£2,000,000  a  year.  The  moral  results  of 
railways  were  equally  remarkable.  It  was 
observed  that  before  railways  existed,  inter, 
nal  communication  was  restricted  by  physical 
circumstances.  Railway  communication 
was  free  from  all  these  difficulties,  and  every 
obstacle  that  Nature  had  opposed,  Science 
had  hitherto  effectually  surmounted. 

The  address  concluded  with  some  words 
of  practical  application :  the  duty  devolved 
on  civil  engineers  of  improving  and  perfect- 
ing this  vast  system.  Every  farthing  saved 
on  the  train  mileage  of  the  kingdom,  was 
£80,000  a-year  gained  to  railway  companies. 
There  was  therefore  ample  field  for  econo- 
mical appliances,  and  therefore  no  econo- 
mical  arrangement,  however  trifling,  was  to 
be  neglected.  Nothing  would  'afibrd  the 
president  greater  satisfaction  than  that  from 
his  observations  some  sound  practical  im- 


provement  should  result  to  a  system  with 
which  his  name,  in  consequence  of  his 
father's  works,  had  been  so  largely  associ- 
ated; for  however  extensive  his  own  con- 
nection with  railways,  all  he  had  known,  and 
all  he  had  himself  done,  was  due  to  the  pa- 
rent  whose  memory  he  cherished  and  revered. 
Referring  to  the  benefits  derived  from  the 
Institution,  the  president  observed,  that  it 
was  the  arena  wherein  had  been  exhibited 
that  intelligence  and  familiar  knowledge  of 
abstract  and  practical  science  characterising 
the  papers  and  discussions ;  in  consequence 
of  the  constant  intercourse  within  its  walls, 
professional  rivalry  and  competition  were 
now  conducted  with  feelings  of  mutual 
forbearance  and  conciliation,  and  the  efforts 
of  the  members  were  all  directed  in  the  path 
of  enterprise  and  towards  the  fair  reward  of 
successful  skill.  The  business  of  the  civil 
engineers  fVom  a  craft,  had  become  a  pro- 
fession, and  by  union  and  professional  up- 
rightness a  great  field  was  opened  to  energy 
and  knowledge. 


RYE'S  IMPROVED  RAILWAY  WHEELS. 
(Patent  dated  May  16, 1855.) 


Mr.  Wharton  Rtb,  iron-founder,  of 
Miles  Platting,  near  Manchester,  has  re- 
cently introduced  an  improved  railway 
wheel,  which  is  formed  of  two  or  more 
wrought-iron  plates,  having  a  circular  piece 
taken  out  of  the  centre  of  each,  and  their 
sides  hollowed  or  dished  out  from  their 
periphery  towards  the  centre.  Their  con- 
vex surfaces  are  placed  together,  back  to 

Fig.  1. 


back,  and  the  rim  of  the  wheel  and  the  boss 
or  nave  of  the  wheel  are  cast  upon  or  around 
tlie  wrought-iron  plates,  thus  combining  the 
whole  together,  the  rim  being  "chilled"  in 
the  casting,  and  the  nave  merely  requiring 
boring  out  and  finishing. 

Fig.  1  of  the  accompanying  engravings 
represento  a  wrought-iron  plate,  being  a 
segmental  part  of  the  entire  set  of  such 


Fig.  2. 


Fig.  8. 


plates,  required  to  form  the  wheel  repre- 
sented, and  showing  holes  or  perforations 
punched  or  bored  in  the  plate,  through  and 


round  which  the  molten  metal  forms  a  per- 
manent mass  in  the  casting  of  the  rim  and 
nave  of  the  wheel ;  fig.  2  exhibits  a  front 
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eleration  of  a  railway  wag;gon  wheel  con- 
structed according  to  this  invention,  and  in 
this  instance  eight  segments  of  wrought- 
iron  plates,  similar  to  fig.  1,  are  employed ; 
and  fig.  3  represents  a  section  taken  through 
fig.  2.  In  the  manufacture  of  the  wheel  the 
mould  of  the  rim,  a,  is  first  properly  formed 
in  the  sand,  when  it  is  necessary  to  arrange 
and  place  the  eight  wrought-iron  plates, 
bf  b,  b,  b,  and  c,  c,  c,  c,  four  being  upper  and 
four  lower  plates,  in  such  manner  that  they 
may  ''break  joint*'  (as  shown  in  dotted 
lines),  their  convex  surfaces  meeting  in 
contact  with  each  other,  and  their  outer 
peripheries  being  disposed  so  as  to  allow  of 
their  entire  encasement  by  the  molten  metal 
of  the  rim,  a,  when  cast  (this  being  elSected 
as  soon  as  the  mould  is  properly  secured), 
when  the  rim,  a,  may  be  allowed  to  cool. 
The  wheel  being  so  far  advanced,  it  is  now 
necessary  to  prepare  a  mould  for  the  nave 


or  boss,  d.  This  is  effected  in  the  ordinary 
manner ;  but  while  in  its  progressive  state, 
at  the  appropriate  time,  the  rim,  a,  with  the 
plates  cast  in  it,  is  placed  concentrically  to 
the  mould  of  the  nave  or  boss,  d^  the  inner 
peripheries  of  the  plates  extending  within 
the  diameter  of  the  boss  or  nave,  d,  and  a 
slight  space  being  left  between  each  of  the 
plates  to  allow  for  contraction  in  the  boss, 
so  that  in  the  casting  of  the  boss  or  nave,  d, 
(when  the  mould  is  completed)  the  molten 
metal  may  fill  up  the  perforations  of  the 
plates  at  their  inner  peripheries,  and  bind 
or  combine  them  with  the  nave  or  boss  in 
one  solid  mass,  in  a  similar  manner  to  that 
described  in  the  casting  of  the  rim,  a.  The 
wheel  is  now  completed  with  the  exception 
of  the  boring  out  and  finishing  of  the  nave, 
e,  0,  e,  exhibit  the  holes  or  perforations  of 
the  plates  for  the  passage  of  the  cast  metal, 
as  before  mentioned* 


BA.LAN'S  AERIAL  RAILWAY. 


An  invention  to  which  the  above  desig- 
nation has  been  given  has  recently  been 
patented  in  this  country  by  M.  Alexander 
Dalan,  a  young  French  enignecr.  It  con- 
sists in  constructing  and  connecting  two  in- 
clined ropes  or  cables  in  such  manner  that 
on  the  arrival  of  a  wagon  or  load  at  the 
bottom  of  the  second  incline,  and  on  it  being 
unloaded,  the  arrival  of  a  loaded  wagon  at 
the  foot  of  the  first  incline  shall  raise  up 
the  unloaded  wagon  to  the  level  from  which 
it  first  started.  The  ropes  or  cables  are 
stretched  from  one  post  to  another,  being 
fixed  at  one  post  at  the  same  height,  or 
nearly  so,  while  at  the  other  post  they  are 
fitted  to  a  balance  lever. 

This  lever  is  fitted  to  a  post  or  upright  in 
such  manner  that  one  end  shall  be  above 
the  level  of  the  point  at  which  tlie  ropes  are 


fitted  to  the  opposite  post  or  upright,  while 
the  other  end  is  below  its  level.  On  a 
loaded  wagon  starting  from  the  highest 
point,  which  will  be  from  that  part  of  the 
cable  connected  to  the  upper  arm  of  the 
lever,  by  its  own  gravity  it  will  descend  the 
inclined  plane  until  it  reaches  the  lowest 
part  of  the  incline  at  the  opposite  upright ; 
it  will  then  start  again,  and  descend  the 
lower  inclined  plane  until  it  reaches  the 
lower  arm  of  the  lever.  Supposing  it  then 
to  be  unloaded,  and  a  loaded  wagon  to  arrive 
at  the  bottom  of  the  first  incline,  by  its  su- 
perior gravity  the  loaded  wagon  will  cause 
tlie  two  inclines  to  change  places,  and  will 
thus  raise  the  unloaded  wagon  to  the 
highest  point  from  which  it  first  started. 

For  a  continuous  line  in  the  same  direc 
tion,  as  soon  as  a  wagon  has  reached  the  bot- 


Fig.  1. 
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torn  of  an  incline,  it  is  raised  to  the  top  of  the   I   on, 
next  inclined  planes  in  succession,  and  so  '  "f>i 


The  accompanying  engravings  repre- 
sent the  manner  in  which  the  invention  U 
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carriecl  into  effect  Fig.  1  is  a  side  eleva- 
lion  of  a  single  line  of  way  with  the  ways 
inclined,  and  the  wagons  or  loads  at  the 
bottom  of  their  respective  inclines.  Fig.  2 
is  a  plan.  A  and  B  are  two  uprights  or 
posts  sunk  firmly  in  the  ground.  C  C  are 
two  ropes  or  ways  (which  converge  at  the 
post,  B,  over  the  top  of  which  they  are 
passed  and  secured)  fixed  to  the  block,  D. 
£  is  a  lever  centred  at  6,  in  the  post,  A. 
To  the  ends  of  this  lever  the  divergmg  ends 
of  the  ropes  or  ways  are  securely  attached, 
from  which  they  again  converge,  and  are 
passed  over  the  upright,  F,  and  fastened  to 
the  block,  D.  The  lever,  £,  being  centred 
at  bf  is  capable  of  being  reversed,  so  that 
the  lower  inclined  plane  can  be  raised  to 
the  position  of  the  upper  incline,  and  vice 
versd ;  consequently,  when  the  empty  wag- 
ons arrive  at  the  bottom  of  the  lower  in- 
cline,  by  shifting  the  position  of  the  lever, 
the  wagons  are  raised,  together  with  their 
rope  or  way,  to  the  position  of  the  upper  in- 
cline ;  when,  upon  being  loaded  and  started 
off,  they  will,  by  their  own  gravity,  proceed 
down  the  incline  until  they  arrive  at  the 
bottom.  Wagons  may  be  employed  on 
each  rope  or  incline,  so  that  while  one  set  of 
wagons  is  traversing  the  upper  incline  in 
one  direction,  another  set  snail  be  pass- 
ing along  the  lower  incline  in  the  reverse 
direction. 

For  earthworks,  such  as  cuttings,  em- 
bankments, quarries,  &&,  tliis  invention 
will  be  found  very  advantageous;  or  in 
crossing  rivers,  canals,  &c.,  where  bridges 
would  interfere  with  navigation.  It  has 
been  used  at  Woolwich  Arsenal  for  trans- 
porting  heavy  bodies,  and  given  great  satis- 
faction. The  wagona  may,  if  desired,  be 
employed  for  transporting  passengers  or 
live  stock  as  well  as  goods.  When  the  dis* 
tance  to  be  travelled  over  becomes  too  long 
for  a  single  length  of  rope  or  way,  the  in- 
ventor makes  use  of  support  placed  at  in- 
tervals, according  to  the  undulations  of  the 
ground.  It  is,  however,  necessary  that  the 
intervening  supports  should  be  so  arranged 
that  upon  a  wagon  arriving  at  the  support, 
the  rope  or  way  should  be  raised  so  as  to 
carry  on  the  incline,  and  not  interfere  with 
the  onward  progress  of  the  wagon.  This 
is  accomplished  by  the  following  arrange, 
ment : — rig.  3  represents  a  side  elevation 
of  a  double  length  of  ropes  or  ways  supported 
in  the  centre  by  a  moveable  support.  This 
support  consists  of  a  vertical  frame,  D, 
figs.  4  and  5,  to  which  is  hinged  near  the 
ground  line  a  moveable  frame,  £.  This 
frame  is  maintained  in  a  position  near  the 
ground  by  means  of  a  trigger,  F.  It,  there- 
ibre,  follows  that  when  the  car  or  wagon 
arrives  near  the  bottom  of  the  incline,  it 
touches  the  trigger,  and  thereby  liberates 


the  frame,  E,  which,  being  provided  with 
counterbalance  weights,  G,  is  caused  to 
swing  over  to  the  position  shown  by  the 
dotted  lines,  thereby  elevating  the  rope  from 


Fig.  4. 


Fig.  5. 


c  to  ({,  and  thus  forming  a  second  incline, 
down  which  the  wagon  travels  by  its  own 
gravity  until  it  reaches  the  terminus  at  the 
bottom,  or  strikes  a  second  trigger  in  con- 
nection with  a  second  moveable  support, 
when  the  wagon  is  again  caused  to  travel 
forward.  The  frame,  £,  is  restored  to  ita 
first  position  by  means  of  a  pinion  gearing 
into  teeth  upon  the  face  of  the  frame,  or  by 
any  other  suitable  means. 


THE  COMPASSES  OF  IRON  SHIPS. 

A  long  discussion,  which  was  conducted 
during  the  past  year  by  Professor  Airy  and 
Dr.  Scoresby  in  the  columns  of  the  Athe-- 
naum,  on  the  question  of  the  variation  of 
the  compass  in  iron  ships,  has  led  to  a 
practical  result.  Dr.  Scoresby  is  going  out 
to  Australia,  with  an  express  view  to  per- 
form experiments  in  the  southern  hemi- 
sphere. With  great  liberality,  the  directors 
of  the  Liverpool  and  Australian  Navigation 
Company  have  granted  the  use  of  a  state 
cabin  in  their  splendid  screw-steamer,  the 
Royal  Charier:  a  vessel  well  adapted  for 
scientific  experiments.  The  masts  are  of 
wood.  The  compasses  are  so  arranged  as  to 
check  each  other.  The  wheels,  we  are  told, 
are  not  likely  to  influence  even  delicate  ex- 
periments. So  far  all  is  satisfactory.  The 
Royal  Charter  sails  next  week  for  the  anti- 
nodes.  Dr.  Scoresby  has  already  commenced 
his  labours ;  and  the  ready  way  in  which  he 
has  hitherto  found  his  wishes  complied 
with  by  the  Navigation  Company  permit  us 
to  hope  that  every  means  will  be  afforded 
during  the  voyage  for  collecting  valuable 
observations.  Dr.  Scoresby,  we  must  add, 
speaks  in  the  warmest  terms  of  the  Com- 
pany's kindness,  and  very  sanguinely  as  to 
the  anticipated  success  of  his  voyage. 
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VENTILATING  BRICK-WORK  FOR 
THE  DWELLINGS  OF  THE  POOR. 

We  have  had  submitted  to  us  by  Mr.  F. 
Lloydy  of  Snow-hill,  London,  a  very  excel, 
lent  plan  of  arranging  hollow  bricks,  de- 
signed  especially  to  afford  cheap,  simple, 
and  effectual  ventilation,  particularly  in  the 
humbler  classes  of  dwellings.  By  the  ar- 
rangement shown  the  air  is  conducted  from 
the  mantel  to  the  upper  part  of  the  room, 
-where  it  is  delivered  warm,  the  warmth 
being  acquired  chiefly  from  the  smoke-flue, 
whereby  an  economy  of  heat,  and  conse- 
quently of  fuel,  is  obtained.  This  arrange- 
ment,  besides  giving  perfect  ventilation, 
tends  to  prevent  the  annoyance  of  a  smoky 
chimney,  and  to  give  uniformity  of  tempe- 
rature to  all  parts  of  a  room. 

Another  arrangement  is  also  shown  in 
which  hollow  bricks]  form,  at  the  back  of 
the  fire-place  and  smoke-flue,  air-flues, 
which  may  be  carried  to  anv  desired  height, 
and  to  the  right  or  left,  in  the  same  or  other 
rooms.  By  this  means  part  of  the  heat  of  the 
back  of  the  smoke-flue,  instead  of  being 
suffered  to  escape  at  the  chimney-top,  may 
be  carried  to  any  room^  and  be  the  means 
of  giving  warmth  and  ventilation  to  rooms 
not  provided  with  a  fire-place.  In  cases 
where  a  large  supnly  of  fresh  air  is  required, 
as  in  barracks,  lodging-houses,  &o.,  the 
four  sides  of  the  smoke-fiue  are  to  be  car- 
ried up  with  the  hollow  bricks.  Hollow 
mantel-pieces  are  in  course  of  manufac- 
ture, in  pottery,  which  will  be  cheap,  of  a 
neat  appearance,  and  occupy  less  space 
than  brick-work.  In  first-class  houses  a 
hollow  box-mantel  of  marble  could  be  used 
as  the  air-conduit,  instead  of  the  brick  and 
wood  mantel  described  above  as  a  cheap 
means.  The  air-vents  at  tlie  ceiling  could 
be  easily  masked  by  an  open  ornamental 
cornice. 

The  plan  above  described  may  be  seen  in 
operation  at  Mr.  Looker's  Brick  Works, 
Kingston-on-Thames,  and  those  interested 
in  sanitary  improvements  are  especially  in- 
vited to  see  it.  A  model  may  be  seen  at 
the  Architectural  Exhibition  now  open  in 
Suffolk-street,  Pall-mall-east,  and  is  well 
worthy  of  the  attention  of  Mr.  Twining  and 
his  fellow-promoters  of  the  Special  Mu- 
seums for  the  Working  Classes. 

SIEMEN'S  IMPROVED   AIR-PUMP. 

In  this  instrument,  as  the  ingenious  pa- 
tentee informs  us,  '<an  essentially  new  fea- 
ture, if  not,  indeed,  virtually  a  new  prin- 
ciple also,  has  been  introduced  into  the 
construction  of  this  important  machine. 
The  new  air-pump  consists  of  two  cylinders, 
differing  in  magnitude,  of  which  the  smaller 


is  applied  either  to  the  bottom  or  top  of  the 
larffer,  while  the  valved  pistons  belonging  to 
each  respectively  are  attached  to  the  same 
piston  rod.  The  air  withdrawn  from  the 
receiver,  or  other  vessel  intended  to  be  ex- 
hausted, is  condensed  in  the  lower  cylinder 
into  one-fourth  of  its  original  volume,  and 
consequently  always  possesses  sufficient 
elasticity  to  pass  through  the  discharging 
valve  and  escape  into  the  atmosphere,  the 
opposing  pressure  of  which  on  that  valve  is 
thus  counteracted  in  a  perfectly  novel  man- 
ner.»'    ' 

We  regret  that  want  of  space  prevents  our 
giving  illustrations  showing  the  construction 
of  this  valuable  instrument. 

The  new  air-pump  (manufactured  by 
Messrs.  Knight)  is  cneaper  than  those  of 
the  ordinary  construction,  especially  when 
its  perfection  is  taken  into  consideration, 
and,  eeieri*  paribut,  if  a  well-made  pump,  of 
any  of  the  ordinary  constructions,  will  rarify 
the  air  to  99-100,  the  new  one  would  carry 
the  rarefaction  up  to  999,999-1,000,000,  if 
a  certain  valve  could  be  rendered  automatic ; 
but  as  it  is,  it  will  produce  a  vacuum  ap- 
proaching to  the  perfection  assigned,  in 
proportion  to  tlie  smallness  of  the  force  re- 
quired to  open  the  said  valve.  Those  who 
may  require  a  powerful  and  perfect  air- 
pump  will  do  well  to  inspect  this  machine, 
the  capabilities  of  which  were  exhibited  to 
us  by  Mr.  George  Knight — Chemist. 


The  Praeiieal  Engineer's  Pocket  Guide ;  A 
Concise  Treatise  on  the  Nature  and  Appli- 
cation of  Mechanical  Forces,  the  Centre  oj 
Gramiy^  the  Elements  ^  Machinery,  8fc. ; 
with  a  Variety  qf  Rules,  and  Valuable 
Tables  qftlie  greatest  use  to  Engineers  and 
Mechanics  in  general.  By  Professor 
Wallace.  Glasgow:  W.  R.  M*Phun. 
1855. 

The  Practical  Mechanic's  Pocket  Guide:  or, 
a  Concise  Treatise  on  the  Prime  Movers  rf 
Machinery,  and  the  Weight  and  Strength  of 
Materials,  with  numerous  Practical  Rules 
and  Tables.  By  Professor  Wallace. 
Glasgow:  W.  R.  M*Phun. 

The  Universal  Calculator* s  Pocket  Guide,-  a 
Companion  to  Every  Set  of  Mathematical 
Tables,  showing  their  Construction  and  Ap- 
pHeation  to  Arithmetic,  Mensuration,  Tri- 
gonometry.  Surveying,  Navigation,  Astros 
nomy,  Sfc,  Sec,  By  Professor  Wallace. 
Glasgow:  W.  R.  M^Phnn. 

The  Practical  Mathematician's  Pocket  Guide  ; 
a  Set  rf  Tables  of  Logarithms  ef  Numbers, 
and  of  ^Logarithmic  Sines  and  Tangents; 
with  other  usrful  Tables  for  Engineers, 
Surveyors,  Mechanics^  Sfc.  By  Professor 
Wallace.    Glasgow :  W.  R.  M'Phun. 


SPECIFICATIONS  OF  FATBMTS  BECENTLT  FILED, 


The  Praeiical  Chimhfft  Pocket  Ckude  ;  being 
an  Etuy  Introduction  to  the  Studjf  ofChemis^ 
try.    By  William  Hope,  M.D.,  Opera, 
dve  Chemist    Glasgow :  W.  B.  M'Phun. 
Although  these  admirable  ■hniing  vo- 
lumes, published  by  Mr.  M'Phun,  of  Glas- 
gow, haTe  been  well-known   and  highly- 
appreciated  for  years  among  practical  men, 
the  issue  of  new  editions  of  several  of  them 
may  very  well  be  attended  by  a  notice  of 
them    in    our   pages.      Mr.  M*Phnn  was 
among  the  earliest  of  the  publishers  who 
brought  scientific  knowledge    before    our 
practical  men  in  a  cheap  and  appropriate 
form ;  and  his  little  treatises  contrast  favour- 
ably, even  now,  after  the  influx  of  cheap 
literature  which  we  have  experienced,  with 
many  works  of  much  higher  pretensions. 

As  the  titles  of  the  volumes  given  above 
are,  to  a  great  extent,  explanatory  of  their 
contents,  we  shall  not  here  analyse  the  sub- 
stance of  these  works,  but  simply  say,  that 
they  have  been  written  throughout  with 
sinjrular  skill  and  accuracy,  and  that  they 
well  deserve  the  confidence  of  practical  men. 

CAPTAIN  NORTON'S  CARTRIDGES. 
To  the  Editor  qf  the  Mechanie**  Magazine, 

Sir,— It  is  now  three  months  since  I 
explained,  and  practically  proved,  by  **  in- 
vitation,''  to  the  select  committee  of  artil- 
lery officers  at  Enfield,  the  nature  and  con- 
struction of  my  patented  cartridge  for  small 
arms,  particularly  its  fitness  for  breecb- 
loading  arms.  I  have  not  received  a  report 
of  the  opinion  of  the  committee  on  it.  Three 
months,  one  would  suppose,  was  ample  time 
for  them  to  make  up  their  minds.  I  have 
lately  submitted  this  cartridge  for  the  con- 
si  deration  of  the  French  ordnance,  under 
the  auspices  of  one  who  knows  what  a  car- 
tridge  ought  to  be,  and  do  not  expect  that 
they  will  be  long  in  forming  their  judgment 
on  it.  One  modification  of  the  cartridge  is 
to  substitute  gun-cotton  for  gunpowder. 
The  gun-cotton  idotte  would  be  uncertain  in 
its  perfect  ignition,  sometimes  slow,  at  other 
times  quick ;  but  the  insertion  of  a  little 
fulminating  mercury  in  the  bottom  of  the 
cartridge,  ensures  at  all  times  the  perfect 
ignition  of  the  gun-cotton ;  for  the  fire  of 
the  percussion-cap  explodes  the  ihlminating 
mercury  within  the  cartridge  without  pter- 
cing  the  paper  of  it,  for  the  reason  that  S50 
degrees  of  heat  will  explode  fulminating  mer- 
cury, whereas  it  requires  about  700  degrees 
to  fire  gunpowder.  This  cartridge  may  be 
left  in  a  gun  for  many  months  without 
soiling  the  interior  of  Uie  barrel,  and  can 
then  be  drawn  without  detriment  to  its  effi- 
ciency. The  soft  and  flexible  nature  of 
gun-cotton  will  not  cmm  the  paper  of  the 


cartridge  to  fiet  by  carriage,  as  the  grit-like 
nature  of  the  grains  of  gunpowder  does. 
When  the  shot  is  an  elongated  one  for  a 
rifle,  the  cartridge  can  be  attached  to  ita 
base  instead  of  covering  it  I  have  fired  a 
great  number  of  these  latter  from  an  ordi- 
nary  dragoon's  pistol  with  the  military  per- 
cussion-cap,  ana  find  that  they  never  miss 
fire,  nor  is  ihe  barrel  of  the  pistol  soiled  so 
as  to  impede  in,  the  slightest  aegree  rapidity 
of  loading  after'many  discharges ;  neither  is 
there  any  residue  of  the  paper  left  behind 
in  the  barrel.  Any  person  taking  an  inte. 
rest  in  the  efficiency  of  our  arms  at  the 
present  crisis,  may  satisfy  himself  by  making 
such  cartridges  and  testmg  them. 

I  am,  Sir,  yours,  &c. 

J.  Norton. 
Rosherville  Hotel,  GraveseDd, 
Dec.  6,  1855. 

■■—'♦■  -— 

SPECIFICATIONS  OF  PATENTS 
RECENTLY  FILED. 

Bakewell,  F.  C.  Improvements  in  ro- 
tating breech  fire-arms.  (A  communication.) 
Patent  dated  June  13, 1855.    (No.  1346.) 

This  invention  consists  primarily  in 
adding  to  the  fore  part  of  the  rotating 
chambered  breech  a  short  tubular  exten- 
sion terminating  in  a  collar,  which  collar 
fits  into  a  corresponding  recess  in  the 
bracket  of  the  barrel.  This  improvement  is 
intended  to  serve  the  twofold  purpose  of 
preventing  the  spindle  on  which  the  breech 
rotates  from  fouling,  and  of  connecting  and 
locking  the  breech. 

Avery,  J.  Improvements  in  osciUating 
steam  engines,  (A  communication.)  Patent 
dated  June  13,  1855.    (No.  1347.) 

This  invention  primarily  consists  in  cut- 
ting off  the  steam  at  any  desired  point  in  the 
stroke  of  the  piston,  by  means  of  ring  valves 
fitted  in  the  ends  of  the  cylinders,  and  fur- 
nished  with  protruding  stems  which  are  to 
be  acted  upon,  for  the  purpose  of  moving 
or  starting  the  valve,  by  arms  or  bars  occu- 
pying an  inclined  position  outside  the 
cylinder,  or  by  valves  applied  between  the 
main  induction  and  eduction  valve  and  the 
cylinder,  in  such  a  way  that  when  baknced 
by  the  admission  of  steam  behind  them, 
they  will  be  closed  by  the  current  of  steam 
following  the  piston,  and  opened  by  the 
back  pressure  before  the  piston. 

Turner,  E.  R.,  and  F.  Turner.  Im- 
provcmenls  in  machinery  or  apparatus  for 
crushing  and  grinding  grain,  seeds,  and  pulse. 
Patent  dated  June  13,  1855.    (No.  1849.) 

In  this  invention  the  grain  or  pulse  is  dis- 
tributed by  means  of  a  feed  roller  between 
the  crushing  or  bruismg  rollers,  and  after 
being  there  crushed  it  descends  dirongh  the 
eye  of  the  top  atone  on  to  the  runner,  where 


SCEOmCATIOKS  OF  PATENTS  BliCENTIiT  VIUEIK 


63 


it  is  ground  in  the  usual  manner,  and  is 
discharged  through  a  spout  or  opening  fitted 
on  to  or  made  in  one  piece  with  the  case 
containing  the  stones. 

MoxoN,  W.,  and  J.  Clayton.  Certain 
improvementM  in  looms  for  weaving  carpets  and 
other  hoped  fabrics.  Patent  dated  June  18, 
1855.    (No.  1350.) 

This  invention  mainly  consists  in  the  use 
of  a  drum  or  pulley  in  connection  with  the 
wires  for  the  purpose  of  withdrawing  and 
replacing  or  throwing  out  such  wires  as  are 
employed  in  the  weaving  of  carpets  or 
looped'  fabrics. 

Betteley,  J.  An  improvement  in  the 
man^facture  qf  iron  knees  for  ship-btUlding, 
Patent  dated  June  13,  1S55.    (No.  1852.) 

This  invention  consists  "in  rolling  or 
forming  iron  for  iron  knees  tapering  or 
wedge  shape,  having  projecting  ribs  inter, 
mediate  of  the  widths  of  such  iron,  or  at  the 
edg^s  thereof,  and  also  forming  solid  projec- 
tions at  intervals." 

Bettelby,  J.  An  improvement  in  ships* 
anchors.  Patent  dated  June  18,  1855.  (No. 
1353.) 

In  this  invention  the  shank  is  made  of 
two  plates  or  bars  of  iron  which  are  kept  at 
a  distance  (by  wood  or  otherwise)  from  each 
other,  and  by  preference  hooped  together. 

CoTTAM,  G.  Ifi^rovements  in  hav-raeks 
and  harness- brackets.  Patent  datea  June 
18,  1855.    (No.  1354.) 

In  constructing  a  hay.rack  according  to 
this  invention  there  is  applied  at  the  lower 
part  a  moveable  seed  box  into  which  the 
seed  descends  and  is  preserved.  In  the 
construction  of  a  harness-bracket  the  part 
on  which  the  saddle  is  placed  is  made 
moveable  on  a  hinge  or  axis  at  the  back ; 
and  the  hook  which  receives  the  bridle  and 
other  parts  of  the  harness  acts  as  a  prop 
or  support  for  the  moveable  part  of  the 
bracket. 

BiDDELL,  G.  A.  Improvements  in  the  ma* 
nufacture  qf  machines  for  cutting  or  grinding 
vegetable  and  other  substances.  Patent 
dated  June  18,  1855.    (No.  1355.) 

In  this  invention  pieces  of  steel  of  the 
desired  form  and  substance  required  for  the 
cutting  or  grinding  parts  are  placed  in 
moulds  and  the  melted  iron  is  poured  into 
them,  so  that  the  pieces  of  steel  become 
firmly  held  by  the  cast  iron. 

HoLLis,  £.  A  new  or  improved  method 
of  securing  ramrods  to  fire-arms.  Patent 
dated  June  14,  1855.    (No.  1858.) 

This  invention  consists  in  the  use  of  a 
spring  and  roller  situated  on  the  stock  of 
a  musket  or  other  fire-arm  for  the  purpose 
of  retaining  the  ramrod  in  its  place  in  the 
stock  while  permitting  its  ready  introduc- 
tion'and  removal. 

Enouy,  J.     The  means  qf  "  removal^^  of 


every  rotarjf  or  **  revolving  barrel  or  cylinder** 
containing  chambers  from  ail  revolver  pistols^ 
guns,  and  fire  arms,  and  the  **  substitution  ** 
in  their  place  by  another  and  other  *'  barrels 
or  cylinders**  in  succession.  Patent  dated 
June  14,  1855.    (No.  1359.) 

This  invention  appears  to  consist  mainly 
in  "  the  arrangement  of  any  given  number 
of  revolving  barrels  or  cylinders  containing 
chambers  from  number  one  upwards  unli- 
mited ;  affixed  to  or  within  and  on  a  frame- 
work, which  by  a  movement  or  partial  ro- 
tation brings  each  and  every  barrel  suc- 
cessively towards  the  lock, of  a  fire-arm." 

Leloup,  F.  Certain  improvements  in 
treating  textile  fabrics  or  substances  for  sepa- 
rating cotton  or  other  vegetable  substances 
from  wool,  silk,  and  other  animal  products. 
(A  communication.)  Patent  dated  June  14, 
1855.    (No.  1361.) 

Claim. — The  separating  of  cotton  or 
other  vegetable  substances  from  wool,  silk, 
and  other  animal  products,  by  submitting 
the  same  to  an  acid  bath  kept  just  below,  or 
not  allowed  to  exceed,  boiling  point,  as  de- 
scribed. Also,  subjecting  the  animal  fibres 
resulting  from  the  acid  bath  to  a  further 
described  treatment  to  render  them  fit  to  be 
again  used  in  the  manufsicture  of  tissues  or 
fabrics. 

Lister,  S.  C.  Improvements  in  treating 
silk  waste,  also  the  noils  qf  silk,  wool,  and 
goats*  wool  or  hair,  before  being  spun.  Pa- 
tent dated  June  14,  1855.     (No.  1362.) 

This  invention  consists. — 1.  In  carding 
or  otherwise  setting  the  fibres  straight,  and 
in  then  combing  or  hackling  them  in  self- 
acting  machines.  2.  In  recombing  the 
noils,  backings,  and  milkings  made  in 
combing  silk  noils.  For  this  purpose  a 
machine  adapted  for  combing  short  fibre 
will  answer.  8.  In  mixing  the  noils  of 
silk,  after  being  combed,  with  combed  noils 
of  wool  hair,  or  with  cotton ;  also  in  mix- 
ing the  combed  noils  of  wool  or  hair  with 
cotton. 

Chance,  J.  T.  Improvements  in  glass- 
flattening  furnaces.  (A  communication.) 
Patent  dated  June  14,  1855.    (No.  1363.) 

In  the  improved  furnaces,  the  flame  is 
made  to  pass  from  the  fire  grate  over  an 
arch  or  otner  covering  before  entering  the 
flattening  chamber  or  coming  over  the 
flattening  bed,  so  that  the  greater  part  of 
the  dust  is  deposited  on  such  arch  or  other 
covering. 

Hewitt,  W.  Improvements  in  propelling 
vessels.  Patent  dated  June  15,  1855.  (No. 
1364.) 

This  invention  consists  in  feathering  or 
setting  at  any  required  angle  the  blades  or 
floats  of  propellers  by  means  of  quadrants 
placed  upon  them,  and  ■  actuated  by  a 
pinion. 
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Clat,  W.  An  improved  manufacture  '^of 
bar  iron.  Patent  dated  June  15,  1855. 
(No.  13G5.) 

This  invention  consists  in  ''manafao- 
turing  bar- iron  of  a  hollow  or  concaYe  or  a 
convex  section,  or  angle  iron,  T-iron, 
double  T-iron,  and  single  or  double  grooved 
or  channel  bar  iron,  in  a  taper  form ;  that 
is,  gradually  increasing  or  decreasing  the 
sectional  area  of  the  bar  from  one  point  of 
the  length  to  another." 

Clay,  W.  Tfie  application  of  certain 
descriptions  qf  bar  iron  to  purposes  where 
great  strength  or  stiffness  is  required.  Patent 
dated  June  15,  1855.    (No.  1366.) 

This  invention  consists  in  applying  the 
tapered  iron  described  in  the  previous  ab- 
stract to  structures  in  which  great  strength 
or  stiffness  is  required. 

Bridoewater,  H.  An  improved  con- 
struction of  spike  for  railway  and  other  pur^ 
poses.  Patent  dated  June  15,  1855.  (No. 
1367.) 

The  inventor  forms  a  spilce  with  a  solid 
head  and  a  hollow  split  expanding  shank. 

Math  IS,  H.  Improvements  in  preserv- 
ing wood,  (A  communication.)  Patent 
dated  June  15,  1855.    (No.  1369.) 

In  carrying  out  this  invention  soon  after 
a  tree  is  felled,  a  saw  cut  is  made  all  round 
the  trunk,  and  caulked  or  stopped  in  any 
convenient  manner,  and  into  the  space  thus 
formed  a  solution  of  sulphate  of  copper  is 
conducted  by  a  tube  from  an  elevated 
reservoir. 

Sadler,  J.  H.  Improvements  in  looms 
for  weaving.  Patent  dated  June  15,  1855. 
(No.  1370.) 

This  invention  consists  in  an  arrange- 
ment of  the  driving  parts  of  power  looms  by 
which  the  treading  motions  are  accomplished 
and  arrested  for  a  time  whilst  tlie  shuttle 
passes  through  the  shed.  For  this  purpose 
a  pinion  is  fixed  on  the  crank  axis,  having 
teeth  on  a  portion  only  of  its  circumfer- 
ence. The  teeth  of  the  pinion  take  into  and 
drive  a  wheel  having  teeth  at  one  or  more 
intervals  only,  and  not  all  around  its  cir- 
cumference, so  that  the  wheel  will  receive 
a  partial  revolution  from  the  pinion  which 
is  on  the  crank  axis,  and  then  remain  sta. 
tionary  until,  by  the  revolution  of  the  crank 
axis,  the  leeUi  of  the  pinion  act  again  on  the 
teeth  of  the  wheel.  It  consists  also  in  a 
mode  of  giving  motion  to  the  pickers. 

MoRRELL,  G.  F.  An  improvement  in 
ink-bottles  or  ink-vessels.  Patent  dated  June 
15,1855.    (No.  1371.) 

In  the  improved  ink-bottle,  the  upper  por- 
tion where  the  neck  is  usually  formed  is 
made  flush,  or  only  slightly  projects,  and  a 
tubular  opening  or  passage  is  formed  which 
descends  into  the  ve^el  and  is  open  at  the 
lower  cud. 


Pallier,  D.  Improvements' in  the  mamu^ 
facture  qf  soap  or  saponaceous  substances. 
Patent  dated  June  16,  1855.    (No.  1372.) 

Cfatm.— The  use  of  a  mixture  of  milk, 
water,  and  flour  or  farina,  when  used  for  the 
purposes  of  manufacturing  or  making  soap 
or  saponified  matters  of  any  description. 

Jones,  W.  Improvements  in  machinery  for 
punching  and  shearing  plates  of  metal^  which 
improvements  are  also  applicable  to  stamping 
awl  pressing  metals  and  other  substarnses. 
Patent  dated  June  16,  1855.    (No.  1373.) 

This  invention  consists  in  the  application 
of  a  continuous  spiral  or  lappet  roller,  act- 
ing  progressively  on  a  number  of  punches 
or  dies  in  the  same  machine. 

Webster,  J.  A  new  or  improved  balance. 
Patent  dated  June  16,  1855.    (No.  1374.) 

The  inventor  uses  a  spring  to  counter- 
balance  the  article  weighed,  and  a  dial  and 
pointer  to  indicate  the  weight  of  it. 

Sellarb,  J.  Improvements  in"  the  manu- 
facture of  starchf  and  in  tlie  use  of  substances 
employed  therein.  Patent  dated  June  IS, 
1855.    (No.  1377.) 

This  invention  consists  in  "the  use  of 
barley  or  rye,  either  alone  or  in  combination 
with  wheat  or  other  substances,  for  the  ma- 
nufacture of  starch,  either  in  the  crystal  or 
powdered  form,  or  in  the  damp  or  moist 
state.** 

Carlhian,  I.,  and  I.  Corbiere.  /in- 
prooements  in  moderator  lamps.  Patent  dated 
June  18,  1855.     (No.  1378.) 

This  invention  consists  in  preventing  air 
from  entering  the  lower  end  of  the  supply 
tube  by  keeping  it  charged  with  oil ;  in 
certain  modes  of  fixing  the  burner  to  the 
body  of  lamps  in  which  the  supply  tube  is 
not  in  the  centre ;  and  in  a  novel  mode  of 
constructing  the  rack  guide  and  pinion- 
holder. 

Real,  L.  H.  Certain  improvements  in 
elastic  bottoms  or  sealingsfor  beds^  mattresses, 
and  seats.  Patent  dated  June  18,  1855. 
(No.  1379.) 

This  invention  mainly  consists  in  con- 
necting the  ends  of  transverse  lathes  to  the 
frames  of  beds,  mattresses,  &c.,  by  means  of 
springs  ;  in  connecting  the  middle  points  of 
a  series  of  such  lathes  to  a  fixed  longitudinal 
support,  so  that  the  motion  of  a  person  lying 
on  one  side  of  such  support  shall  not  affect 
a  person  lying  on  the  other  side  of  it ;  and 
in  constructing  a  certain  expanding  lath. 

Peaker,  R.,  and  T.  Bentley.  Improve- 
ments applicable  to  machinery  for  grinding 
wheat  and  otfter  gratn^  cement,  and  otlier  sub- 
stances. Patent  dated  June  18,  1855.  (No. 
1380.) 

This  invention  consists — 1.  In  the  use  of 
a  perforated  division  plate  extending  across 
the  casing  of  the  machine.  2.  In  the  em- 
ployment of  an  agitator,  brush,  or  equivalent 
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appantns  for  femoving  the  material  from 
perforated  surfaces  usmI  for  such  purposes 
as  the  dWisioii  plate.  3.  In  the  employ- 
ment  of  rotatory  or  other  perforated  surfaces 
acting  within  the  exhaust  pipe.  4.  A  me- 
thod of  cutting  stones. 

Bbssbmbr,  H.  Imprwementt  in  terew 
pnpetters,  and  m  the  tktrfts  and  cranks  by 
wkitk  theffore  driven^  which  improvements  are 
aiso  applicable  generally  to  the  skefis  and 
cranks  of  moHim,  stationary,  and  hcomotioe 
steam  engines.  Patent  dated  June  18, 1855. 
(No.  1382.) 

This  invention  consists  in  eastinff  or 
founding  the  articles  named  in  the  title  in 
molten  steel,  or  in  a  mixture  of  steel  and 
pig  or  refined  iron. 

Little,  W.  Improvements  in  printing 
wtarJunery.  Patent  dated  June  18,  1855. 
(No.  1388.) 

Claim, — ^The  application  of  bent  electro- 
type, and  compound  electrotype  and  stereo- 
type plates,  in  cylinder  printing  machines. 

Bbssbubr,  H.  Improvements  in  thema^ 
m^acture  of  east-steely  and  mixiwes  of  steel 
and  east-iron.  Patent  dated  June  18, 1855. 
(No.  1384.) 

Claims,  1.  The  conversion  of  iron  into 
steel  in  retorts,  tubes,  or  chambers  placed 
in  a  vertical  position,  or  as  nearly  so  as  will 
allow  the  iron  or  steel  under  operation  to 
descend  through  them  by  the  force  of  gravity, 
and  thus  allow  the  process  of  cementation 
to  go  on  continuously.  2.  Melting  in  close 
pots  or  vessels,  (either  alone  or  mixed  with 
steel  that  has  been  otherwise  manufactured) 
steel  made  by  puddling  pig  or  refined  iron 
until  so  much  carbon  only  is  left  in  combi- 
nation with  it  as  to  constitute  steel.  8. 
An  arrangement  of  separate  compartments 
or  pot  chambers  in  a  furnace  for  founding 
steel  or  mixtures  of  steel  and  cast  iron,  and 
.a  mode  of  conveying  the  molten  metal  to 
the  mould  as  described.  4.  The  discharge 
of  fluid  steel,  or  a  mixture  of  steel  and  cast 
iron,  from  a  hole  in  the  lower  part  of  the 
pot  or  vessel  in  which  it  is  melted,  and  the 
closing  of  such  hole  by  a  nlug  or  valve  of 
fire-clay,  or  a  stopping  of  loam  or  lute  of 
any  suitable  kind.  5.  Mounting  the  cover 
of  the  furnace  on  wheels,  and  the  use  of  an 
exeentrio  feeding  hole  as  described.  6. 
Melting  steel  or  mixtures  of  steel  aud  cast 
iron  in  retorts  as  described. 

BLAMCHABn,  T.  A  new  and  improved 
method  qf  bending  timber.  Patent  dated 
June  18, 1855.    (No.  1385.) 

Claims, — 1.  Subjecting  the  timber  to 
pressure  upon  all  sides  during  the  operation 
of  bending.  2.  A  described  machine  for 
the  purpose  of  bendioff  timber,  consisting 
essentially  of  the  following  elements,  or 
their  equivalents,  in  combination.  First, 
a  bending  lever  i   secondly,  a  device  for 


tike  timber  whfle  it  is  being  ' 
bent;  thirdly,  a  curved  monid  in  wUeh 
the  pressure  is  continued,  and  in  which 
the  timber  is  removed  from  the  machine 
after  the  bending  operation  is  completed; 
fourthly,  an  arrangement  for  transferring 
the  timber,  daring  the  operation  of  bending, 
from  the  straight  box  m  which  it  is  first 
compressed  to  the  eurved  mould  in  which 
it  is  removed  from  the  machine. 

Bbssbmbr,  H.  Improvements  in  the  ma- 
nt^aeture  rf  ordnamee.  Patent  dated  June 
18,  1855.    (No.  1386.) 

Claims,—!,  The  founding  or  easting  of 
ordnance  in  molten  steel,  such  pieees  of 
ordnance  having  formed  thereon  trunnion 
handles,  or  other  necessary  projecting  parts, 
so  as  to  give  the  general  shape  and  confi- 
guration to  the  piece  of  ordnance  by  the 
process  of  founding.  2.  Founding  ordrtnce 
m  molten  steel  in  loam  or  sand  moulds  as 
described.  3.  Tiie  partial  decarbonization 
of  steel  ordnance  as  described. 

Bessemer,  H.  Improvewtents  in  the  ma- 
nufacture  of  rolls  or  cylinders  used  in  the 
lawdnatUmp  skt^ring,  and  cutting  ef  metals,  in 
crushing  ores  and  other  snbstanees,  and  in 
calendering,  glaaang,  embossing,  printing,  and 
pressing.  Patent  dated  June  18,  1855. 
(No.  1388.) 

Ckums, — 1.  Tlie  easting  or  founding  of 
rolls  or  cylinders  in  molten  steel.  2.  The 
easting  or  founding  of  rolls  or  cylinders 
with  a  mixture  of  molten  steel  and  pig  or 
refined  iron. 

Bessemer,  H.  Improvements  in  the  ma» 
m{faeture  of  railway  wheels.  Patent  dated 
June  18, 1855.    (No.  1390.) 

Claims. — 1.  The  casting  or  founding  of 
railway  wheels  in  molten  steel.  2.  The 
foimding  or  casting  of  railwav  wheels  in  a 
mixture  of  steel  aud  pig  or  refined  iron. 

Jones,  J.  Improvements  in  obtaining  mo-, 
tive  power.  Patent  dated  June  18,  1855. 
(No.  1392.) 

In  this  invention  water  or  other  fluid  is 
raised  by  steam  power,  and  allowed  to  fall 
from  an  upper  tank  on  to  an  endless  chain 
of  buckets  carried  by  a  suitable  carrier 
drum  or  wheel 

Johnson,  J.  H.  Improvements  in/umaees 
orjtrs'plaees,  (A  communication.)  Patent 
dated  June  18,  1855.    (No.  1893.) 

In  order  to  avoid  the  formation  of  car- 
bonic  oxide,  the  inventor  forms  a  furnace  of 
a  parabolic  form,  and  forces  into  it  air  under 
great  pressure. 

Hartmann,  C.  a.  Certain  improvements 
in  the  preparation  or  combination  ojf  colours 
for  printing  sttffs  and  textile  fabrics.  Patent 
dated  June  19,  1855.    (No.  1394.) 

This  invention  consists— I.  **  In  the  pre- 
paration  of  a  steam  madder  red  by  the  mix- 
ture of  extract  of  madder  with  soap  <  r  th» 
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materiak  of  soap,  or  with  tolation  of  am- 
monU  and  aoap  or  the  materiala  of  soap. 
2.  In  the  preparation  of  a  steam  madder 
puce  by  the  addition  to  such  steam  madder 
red  of  variable  quantities  of  extract  of  cam- 
peachy  woody  or  of  the  extracts  of  cam- 
peachy  wood  and  catechu.  3.  In  the  pre- 
paration of  a  steam  indigo  blue  by  the  mix- 
ture of  precipitated  indigo  with  magnesia. 
4.  In  the  preparation  of  a  steam  green  by 
mixing  a  salt  of  lead  with  the  aforesaid 
steam  indigo  blue,  and  dyeing  or  raising 
the  colour  in  a  solution  of  bichromate  of 
potash.  6.  In  the  preparation  of  steam 
colours  by  the  addition  generally  of  other 
colouring  matters,  and  particularly  of  ex- 
tracts of  dye  woods,  to  the  extract  of  mad- 
der and  soap  or  the  materials  of  soap,  so  as 
to  obtain  m  steam  colours  the  effects  of 
mixAd  dyes. 

BuRXB,  F.  Impropetnentt  in  preparing 
pulp  or  pulpous  material,  applicable  in  the 
manufacture  qf  paper,  and  fir  other  usefid 
purposes.  Patent  dated  June  19,  1855. 
(No.  1397.) 

The  object  of  this  invention  is  to  convert  the 
fibres  of  vegetables  into  pulp  without  having 
recourse  to  the  previous  process  of  separat- 
ing the  fibrous  matter  from  the  other  com- 
ponent parts  of  vegetable  substances,  and 
for  this  purpose  means  are  adopted  for  si- 
multaneously, or  in  one  process,  reducing 
the  fibres  to  a  state  of  pulp,  and  separating 
the  pulp  from  the  gummy  and  other  vege- 
table matters. 

Macintosh,  J.  Improvements  in  fuses, 
fusees,  and  matches.  Patent  dated  June  19, 
1855.     (No.  1898.) 

This  invention  consists — 1.  In  forming  a 
paper  fusee.  2.  In  forming  a  fusee  by 
spreading  phosphorous  paste  on  strips  of 
cardboard,  and  then  varnishing  them.  3. 
In  inserting  a  piece  of  wire  into  the  interior 
of  the  fuse,  in  order  to  decrease  the  liability 
of  the  ignited  end  to  fall  off. 

GoVER,  D.  Improvements  in  the  construc- 
tion of  gun-carriages,  and  appliances  con- 
nected therewith.  Patent  dated  June  19, 
1855.    (No.  1899.) 

Claims, — 1.  Mounting  the  guns  of  field 
pieces  upon  a  traversing  platform,  whereby 
the  gun  may  be  turned  round  in  either  di- 
rection, so  as  to  facilitate  its  loading  or 
charging.  2.  The  application  to  the  car- 
riages  of  field  pieces  of  inclined  shields  for 
the  purpose  of  protecting  the  men  who  work 
the  piece. 

Lbtchford,  J.  Jn  improved  eonstruetion 
of  folding  bedstead.  Patent  dated  June  19, 
1855.     (No.  1400.) 

Tiie  sacking  frame  of  the  improved  bed- 
stead folds  down  upon  the  central  frame  and 
encloses  it  between  them,  and  is  so  arranged 
as  to  give  steadiness  to  the  bedstead  when 


open.  The  central  supporting  fHme  is  pro- 
vided at  iU  upper  parts  with  stops,  which 
prevent  the  bed  from  swaying  in  the  direc- 
tion of  its  length,  &c. 

Johnson,  J.  H.  Improttements  in  mo- 
chinery  or  apparatus  for  emptying  cesspools  and 
primes,  (A  communication.)  Patent  dated 
June  19, 1855.    (No.  1401.) 

This  invention  mainly  consists  in  the 
employment  of  a  wrought  iron  or  other 
suitable  air-tight  vessel,  mounted  on  wheels, 
and  capable  of  being  transported  to  any 
desired  locality.  This  vessel  is  connected 
with  one  or  more  air  numps,  which  are 
worked  by  the  motion  of  Uie  running  wheels. 
Johnson,  J.  H.  Improvements  in  the 
storing  and  treatment  qfgrtun.  (A  commu- 
nication.) Patentdated  June  19, 1855.  (No. 
1402.) 

This  invention  mainly  consists  of  an  ar- 
rangement of  perforated  granary  floors  placed 
one  above  another,  the  perforations  in  such 
floors  being  so  arranged,  that  the  grain  is 
allowed  to  fall  from  the  top  floors  through 
all  the  lower  ones  at  a  gradually  increas- 
ing speed  as  it  descends.  In  tiie  centre 
is  a  well  or  shaft  in  which  works  an  elevator 
or  chain  of  buckets  for  raising  the  grain. 

Holmes,  W.  C.  Improvements  in  the  ma- 
nrfacture  nf  gas,  and  in  apparatus  employed 
therein.  Patent  d&ted  June  20, 1855.  (No. 
1405.) 

This  invention  consists — 1.  In  the  intro- 
duction into  a  retort  or  carbonising  vessel 
of  a  flue  or  draft  tube,  made  separately  from 
the  retort,  and  in  the  insertion  of  shelves  or 
diaphragms,  either  horizontal  or  vertical, 
made  to  fit  loosely  in  the  interior.  2.  In  a 
method  of  combining  the  air  condenser, 
wash  vessel,  coke  vessel  or  scrubber,  and 
purifier  in  one  vessel  or  case,  and  a  method 
of  changing  the  lime  or  other  purifying 
agent  in  one  part  of  the  purifier  of  the  com- 
bined apparatus  whilst  the  other  is  working. 
3.  In  an  arrangement  of  self-acting  valves 
for  dispensing  with  the  present  hydraulic 
main.  4.  In  the  distilling  of  coal,  peat,  oil, 
resin,  and  other  gas- producing  substances 
by  means  of  superheated  steam  for  the  pur- 
poses of  illumination. 

Walrer,  R.,  and  A.  M'Kenzie.  /«- 
provements  in  electric  telegraphs.  Patent 
dated  June  20.  1855.    (No.  1410.) 

This  invention  consists  of  apparatus  to  be 
used  when  single  currents  of  electricity  are 
employed  in  one  line  wire.  This  apparatus 
is  so  arranged  that  by  the  simple  touch  of  a 
key  at  the  distant  station  the  signs  that  indi- 
cate each  letter  of  the  alphabet  shall  be 
made.  For  this  purpose  a  key-board  is 
made  with  a  number  of  keys,  each  key  re- 
presenting a  letter.  On  a  cylinder  or  other 
suitable  form  opposite  each  key  are  fixed 
pieces  of  metal  of  such  length  and  arranged 
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ID  raoh  order  that,  on  being  nied  for  the 
time  being  for  making  up  a  circuit,  they 
ivill  indicate  the  letter  repreaented  by  the 
key,  and  the  requisite  use  in  luccession  of 
these  pieces  of  metal  may  be  obtained  either 
by  the  simple  movement  of  the  keys,  or  the 
joint  movement  of  the  keys  and  the  cylinder 
or  surface  on  which  the  pieces  of  metal  are 
fixed.  It  also  consists  in  combming  two 
ends  of  a  line  wire  by  means  of  springs. 

Savage,  R.  W.  Improvements  in  tingle 
and  donhle-aeiion  swing  doore.  Patent  dated 
June  SO,  1855.    (No.  1412.) 

**  Close  to  the  edge  of  the  door,  nearest  its 
turning  point,  and  secured  underneath  the 
same,  so  as  to  allow  the  door  to  travel  on  it," 
the  inventor  places  an  inclined  plane  or 
wedge  piece. 

Lane,  U.  An  improvement  in  the  mfanu' 
facture  if  pumps.  Patent  dated  June  20, 
1855.     (No.  1413.) 

Cfatfli. — ^The  manufacture  of  pumps  by  an 
arrangement  of  tubes  without  any  other 
packing  between  them  than  that  supplied 
by  the  water  or  other  liquid  to  be  raised  by 
the  pump. 

CocHAUD,  B.  Improved  apparatus  to  be 
used  in  making  derated  or  gaseous  Uguids. 
Patent  dated  June  20,  1855.    (No.  1414.) 

The  inventor  describes  and  claims  "  a 
plain  or  double  apparatus,  intended  for  ge- 
nerating gas  and  dissolving  it  in  water,  either 
separately  or  externally  as  in  the  former 
apparatus,  or  at  the  same  time  it  is  gene- 
rated as  occurs  in  the  double  spparatus." 

Pol,  L.  Certain  improvements  in  pianos 
firtes.  Patent  dated  June  20,  1855.  (No. 
1415.). 

This  invention  consists — 1.  In  the  use  of 
a  board  having  as  many  set  screws  as  there 
are  strings  in  the  piano,  so  that  the  player 
may  tune  his  own  instrument.  2.  In  the 
use  of  a  sounding-board  eonstracted  with 
split  wood,  independent  both  of  the  peg-bar 
and  the  bar  for  the.  points. 

Newton,  W.  E.  Improved  machinery  for 
polishing  or  Jimshing  thread,  (A  eommuni- 
cation.)  Patent  dated  June  20,  1855.  (No. 
1416.) 

Claims. — 1.  "Mounting  the  hanks  sepa- 
rately on  rollers,  so  that  each  hank  or  bun- 
dle of  hanks  may  be  kept  at  the  proper  ten- 
sion without  reference  to  the  other  hanks  in 
the  machine.  2.  Placing  the  polishing  bars 
diagonally  on  the  cylinders." 

Fabien,  J.  F.  V.  Improved  machinery  for 
manrfaeturing  wheels.  (A  communication.) 
Patent  dated  June  20, 1855.    (No.  1417.) 

Claim. — ^The  combination  of  piessiog  rol- 
lers rotating  round  a  common  centre  with 
a  die  borne  upwards  or  towards  such  rollers 
by  means  of  hydraulic  or  other  suitable 
pressure. 

JuLLioN,    J.    L.     The   manufacture   of 


paper,  eard,  and  nuUboardfrom  eertaui  veget- 
able productions.  Patent  dated  June  21, 1855. 
(No.  1418.) 

Ctolmc.-— I.  The  manufacture  of  white 
paper  and  card  from  the  fibres  of  the  plan- 
tain and  banana  plants,  sugar  cane,  and 
reeds,  by  certain  described  processes.  2. 
The  employment  of  alkaline  sulphurets,  or 
a  mixture  of  alkaline  and  earthy  sulphurets 
with  hydrates  of  alkalis  in  the  manufacture 
of  paper  from  straw.  8,  The  application  of 
percolation  under  high  pressure,  combined 
with  an  alternating  tumbling  motion,  iu 
boiling  all  substances  intended  for  the 
manufacture  of  paper,  card,  and  millboard. 
4.  The  employment  of  a  rotatory  vessel  in 
which  a  pressure  of  chloride  gas  is  gene- 
rated for  the  purpose  of  pickling  or  bleach- 
ing materials  used  in  the  manufacture  of 
paper.  5.  The  employment  of  a  current  of 
atmospheric  air,  either  warm  or  cold,  in  the 
process  of  bleaching,  as  described. 
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Barrington,  W.,  and  W.  R.  Le  Fanu. 
Jin  improved  mode  cf  joining  **  bridge»r<uls  " 
in  the  permanent  way  qf  rashoays  by  means  rf 
a  fish-pieoe.  Application  dated  June  11, 
1855.    (No.  1331.) 

In  this  'invention  the  piece  of  iron  or 
"  fish "  is  placed  in  the  hollow  part  of  the 
rail,  and  one  end  of  it  is  riveted  or  other, 
wise  secured  to  one  length  of  rail,  and  the 
other  end  bolted  to  the  other,  the  bolts  run- 
ning horizontally  through  the  fish  and  the 
rail  on  each  side  of  iL 

Bardo,  F.  T.  S.  An  improvement  in  eases 
for  carrying  tickets,  cards,  and  other  Uke 
articks.  Application  dated  June  11,  1855. 
(No.  1832.) 

This  invention  consists  in  constructing 
pocket-cases  with  a  transpa^ent  back,  front, 
or  side,  which  shall  not  be  liable  to  break 
or  crack  by  the  ordinary  wear  of  pocket* 
cases. 

Johnson,  J.  H.  Improvements  in  metaliie 
pens.  (A  communication.)  Application 
dated  June  11,  1855.    (No.  1333.) 

These  improvements  consist  in  forming  a 
cheek  on  each  side  of  the  nib  by  bending 
over  the  sides  to  a  vertical  or  nearly  vertical 
position,  thereby  imparting  a  trough-like 
shape  to  the  underside  of  the  pen,  which 
thus  serves  as  a  reservoir. 

CouLSON,  S.  An  improvement  in  the  pre* 
paraiion  of  sulphate  of  baryta,  and  in  the  ma- 
nufacture rf  glass  when  sulphate  qf  baryta  is 
used.  Application  dated  June  12,  1855. 
(No,  1839.) 

This  invention  has  for  its  object  the  re- 
duction of  sulphate  of  baryta  by  heat  into 
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the  state  of  powder  or  yery  small  crystals, 
in  place  of  reducing  the  sulphate  hy  simple 
grinding  as  heretofore ;  and,  secondly,  the 
spplicatbn  of  the  sulphate  so  reduced  to  the 
manofaoture  of  glass. 

Metcalfs,  T.  An  improved  mode  rf  tno- 
tmfaeturing  eoUaptibh  halt  and  bonnets. 
Application  dated  June  12,  1855.  (No. 
1841.) 

This  invention  relates  to  the  manufacture 
of  coUapsihle  hats  and  bonnets  from  straw, 
grass,  or  other  similar  plait 

Blackman,  W.  J.  A  new  medicine  or 
f}p^P  fo^  <A<  cw^  <if  cougkt.  Application 
dated  June  18, 1855.    (No.  1848.) 

This  new  medicine  consists  of  a  prepara- 
tion  of  thyme,  sugar- candy,  and  beer  (with 
or  without  other  ingredients,)  which  are 
mixed  together  and  evaporated  slowly  by 
simmeriDg  till  reduced  to  about  one.half 
the  original  qnantity. 

Henson,  H.  H.  Improvements  in  the 
construction  of  portable  and  other  buildings, 
and  in  the  means  of  ventilating  buildings. 
Application  dated  June  18,  1855.  (No. 
1851.) 

This  invention  consists  in  constructing 
huts  for  troops,  lodges  to  parks,  and  agricul- 
tural buildings,  &c.,  as  follows.  "  I  construct 
the  beams  and  uprights,"  says  the  inventor, 
"  of  wromght  or  ca</-iron,  or  of  slate  or  of 
wood  rendered  fire-proof  by  any  of  the  pro- 
cesses  ordinarily  followed  for  such  nurpose, 
and  I  groove  and  channel  them  m  toe  parts 
required  for  the  reception  of  panels  of  slate 
both  for  the  roof,  and  side,  and  end  walls,  or  the 
roofs  may  be  composed  of  slate  and  the  walla 
of  slabs  of  plate  or  cast-iron  or  corrugated 
metal  let  into  the  grooves  between  the  beams 
aforesaid.  Or  the  walls  may  be  composed 
of  double  panels  one  of  wood  and  the  other 
of  slate,  or  of  any  of  the  other  materials 
herein-mentioned  for  panels.  Instead  of 
slate,  terra-cotta  or  common  earthenware 
or  artificial  stone  slabs  may  be  employed." 

LoDOB,  E.,  and  O.  Marshall.  Certain 
improvements  in  the  production  qf  animal  and 
vegetable  naphtha,  canmonia,  and  charcoal,  and 
also  for  the  evolution  of  the  earburetted  and 
ob^nt  gases  therefrom.  Application  dated 
June  13,  1855.    (No.  1356.) 

This  invention  consists  in  employing  the 
refuse  or  waste  of  wool  and  cotton  for  the 
production  of  the  articles  named  in  the  title. 

Sinclair,  6.  Improvements  in  signalling 
between  the  engine-drivers  and  the  guards  rf 
railway  trains.  Application  dated  June  14, 
1855.    (No.  1357.) 

These  improvements  consist  mainly  in 
so  arranging  metal  bars  horizontally  under 
the  carriages  of  a  railway  train,  that  the 
same  oan  be  connected  and  employed  for 
aetuatittg  a  lever,  or  other  m«ftns  of  striking 
an  slamm. 


Robertson,  A.  A  new  manufacture  of 
packages  for  dry  or  moist  goods  or  liquids. 
Application  dated  June  14,  1855.  (No. 
I860.) 

This  invention  consists  of  a  canister  or 
package  of  iron,  or  tinned  iron,  or  zinc 
plate,  secured  at  both  ends  by  rimmed  lida 
of  the  same  metals. 

Leb,  W.  Improvements  in  water-closets. 
Application  dated  June  15,  1855.  (No. 
1368.) 

The  principal  feature  of  the  improve- 
ments  consists  in  employing  as  a  service- 
box  a  suitahly  shaped  reservoir,  subdivided 
into  three  compartments  or  chambers  by 
suitable  partitions,  &c. 

Vaudelim,  L.  F.  Improvements  in  rot/- 
way  breaks  or  brakes.  Application  dated 
June  16,  1855.    (No.  1375.) 

In  this  invention  the  brakes  are  of  the 
usual  shape,  but  have  rigidly  attached  to 
them  square  bars  of  iron  which  are  fixed 
horizontally  and  supported  by  suitable 
bearings ;  these  bars  are  made  to  move  in  a 
horizontal  direction  by  means  of  4l  shaft 
having  a  right  handed  screw  cut  on  one 
end  and  a  left  handed  screw  on  the  other. 

WiLDiNO,  W.  H.  Improvements  in  fur* 
naces.  Application  dated  June  18,  1855. 
(No.  1381.) 

This  invention  consists  in  forming  fire 
bars  of  fire  sitone  (Kentish  rag)  or  of 
fire  clay  or  other  compoaition  of  earthen- 
ware which  will  not  fuse,  and  which  will  in 
other  respects  support  the  great  heat  and 
wear  to  which  fire  bars  are  subjected. 

Francis,  H.  Improvements  in  cutting 
out  parts  ^f  garments  or  articles  of  dress. 
Application  dated  June  18,  1855.  (No. 
1387.) 

This  invention  has  for  its  object  improve- 
ments by  which  a  number  of  pieces  of 
fabric  may  be  held  and  cut  through.  For 
this  purpose  presses  or  templates  having 
the  outlines  of  the  pieces  of  fabric  to  be  cut 
are  made  with  true  ihid  upright  edges 
which  guide  the  cutting  tool. 

Myers,  £.  Improvements  in  machinery  or 
apparatus  for  raising  wafer  or  other  liquids. 
Application  dated  June  18,  1855.  (No. 
1389.) 

This  machinery  consists  of  a  rotatory  pump 
or  engine  in  which  is  employed  a  pair  of 
toothed  or  fluted  drums  gearing  into  each 
other,  and  rotated  inside  a  suitable  chamber 
formed  in  the  suction-pipe. 

Mters,  £.  Improvements  in  buffers^draw^ 
springs,  and  bearing-springs.  Application 
dRted  June  18,  1855.    (No.  1391.) 

The  elastic  medium  is  in  this  invention 
obtained  by  the  application  of  atmospheric 
air  confined  in  a  cylinder,  in  which  works 
an  air-tight  piston,  the  rod  of  which  is 
fitted  with  a  buffer  head,  or  is  connected  to 
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the  draw-bftr,  or  attached  to  the  body  of  the 
carriage,  as  the  case  may  be. 

Norton,  J.  F.  Improvements  in  machinery 
or  apparatus  for  measuring  liquids  and  fluids, 
wkirJk  is  aho  appUeable  for  obtaining  mothe 
power.  (A  communication.)  Application 
dated  June  19, 1865.    (No.  1395.) 

In  the  improred  machinery  is  a  cylinder 
Aimished  with  a  supply  pipe,  and  delivery 
pipe,  and  having  in  it  a  shaft  to  which  is 
made  fast  a  block  or  frame,  the  outer  ex- 
tremities forming  the  centres  of  flaps  or 
▼aWes,  so  arranged  as  to  touch  the  inte- 
rior of  the  cylinder  near  the  supply  pipe, 
and  to  be  free  from  it  near  the  deliveiy 
pipe  ;  the  water  on  entering  acts  upon  the 
flaps  and  shafts,  giving  to  them  a  certain 
motion. 

Dixon,  £.,  and  T.  Bailey.  A  new  or 
improved  tap  or  eoek.  Application  dated 
June  19,  1855.    (No.  1396.) 

In  this  invention  a  valve  fitting  into  a 
seat  is  employed,  and  the  thumb  plate  by 
which  the  valve  is  raised  is  provided  with  a 
washer  which,  when  the  thumb  plate  is  raised, 
prevents  any  leakage  which  might  otherwise 
occur  between  the  valve  stem  and  the  roller 
in  which  it  slides. 

Johnson,  J.  H.  Improvements  in  the  ma- 
nufaetwe  of  Msh'COoers,  dishes,  plates,  and 
other  articles  qf  sheet  metal,  and  in  the  ma- 
chinery or  apparatus  employed  therein.  (A 
communication.)  Application  dated  June 
19,  1855.    (No.  1403.) 

These  improvements  consist  in  covering 
articles  of  the  description  named  in  the  title 
which  are  composed  of  sheet  iron  with 
copper,  German  silver,  nickel,  or  other 
suiuble  metal,  which  may  then  be  plated  or 
gilt  in  the  ordinary  manner. 

Herts,  D.  B.  An  improved  lye-preserving 
harness.  (A  communication.)  Application 
dated  June  20, 1855.    (No.  1404.) 

The  object  of  this  invention  is  to  enable  a 
person  within  a  carriage,  by  merely  pulling 
a  cord  to  instantly  strip  the  horse  of  the 
whole  of  his  harness  except  the  collar, 
bridle,  and  driving  reins. 

LoNORiDOB,  R.  B.  Improvements  in  the 
construction  of  steam-boilers  and  malleable 
iron  tubes.  Application  dated  June  20, 1855. 
(No.  1406.) 

This  invention  consists — 1.  In  making 
cylindrical  boilers  or  tubes  or  flanged  rings 
without  any  joint  or  seam,  such  rings  being 
connected  by  rivets  or  bolts  through  the 
flanges.  2.  Making  such  rings  corrugated 
for  the  internal  flues  of  steam-boilers. 

Green,  J.  Improvements  in  oil  lamps  ge- 
nerally termed  moderators.  Application 
dated  June  20,  1855.    (No.  1407.) 

These  improvements  mainly  consist  in 
the  construction  of  moderator  lamps  in 
Buch  manner  that  they  can  be  tukeu   to 


pieces,  and  each  piece  be  cleaned  or  repair. 
ed  without  the  necessity  of  unsoldering  the 
oil  reservoir. 


PROVISIONAL  PROTECTIONS. 

DaUd  August  29,  1855. 
1951.  Charles  Pope  Rosson,  of  Mancliester,  Lan- 
caster, brush  manufacturer.  Certain  improve- 
ments in  machinery  or  apparatus  employed  for 
dressing  and  finishing  textile  fabrics,  by  the  ap- 
plieationof  anew  material,  in  the  place  of  hogs' 
i>ristle8  or  wire-cards  hitherto  employed  therein. 

Dated  October  2,  1855. 
2197.  William  Horton,  of  Birmingham,  War- 
wick, operative  gan-ttaker.  Improvements  In  the 
breech  part  of  fire-arms. 

Dated  December  5,  1855. 

2739.  William  Henry  Smith,  of  Wellington- 
chambers,  Cannon-street  West,  London,  mer- 
chant. An  improved  construction  of  fastening, 
applicable  to  gaiters,  stays,  and  other  like  ariicles. 

Dated  December  6,  1855. 

2741.  Jonas  Marland,  of  Sun  Vale  Iron-works, 
Walsden,  Lancaster,  and  Samuel  Marland,  of  Sun 
Vale  Iron-works,  Walsden,  Lancaster.  Certain 
improvements  in  power-looms. 

2743.  William  GeorgeWilson,of  Penton-cottaf^e, 
Penton-place,  Newington  Butts,  sine  and  tin-plate 
worker.    A  pneumatic  moderator. 

2745.  Arthur  Paget,  of  Loughborough,  Leicester, 
manufacturer.  Improvements  in  machinery  or 
apparatus  for  the  manufacture  of  looped  or  other 
fabrics. 

2749.  James  Rock,  Junior,  of  Hastings,  Sussex, 
carriage-builder.  Improvements  in  the  construc- 
tion of  tents,  huts,  and  portable  buildings. 

27AI.  Tliomas  Chaffer,  of  Liverpool,  Lancaster, 
stone  merchant,  and  Jonah  Ellis,  of  the  Vulcan 
Foundry,  near  Warrington,  engineer.  Improve- 
ments in  machinery  for  sawing  and  cutting  slate, 
stone,  coal,  salt  rock,  or  other  minerals. 

2753.  Rudolph  Bodmer,  of  Thavies-inn,  London. 
An  improved  planimeter.  A  communication  from 
Jacob  Amsler,  professor  of  mathematics,  of  Schaf- 
fisusen,  Switzerland. 

27M.  Angler  March  Perkins,  of  Francis- street. 
Orajr's-bin-road.  Improvements  in  apparatus  for 
generating  steam. 

2757.  Angler  March  Perkins,  of  Francis-street, 
Gray's-inn-road.  Improvements  in  warming  build- 
ings and  apartments  by  hot  water. 

Dated  December  7,  1855. 

2750.  Antoine  Latta,  merchant,  of  Mets,  France. 
Preparing  gutta  percha  in  combination  with  other 
substanoes,  applicable  to  various  purposes. 

2761.  David  Dick,  engineer,  of  Paisley,  Scotland. 
Improvements  in  machinery  to  be  used  in  finish- 
ing cloth  and  textile  fabrics. 

2763.  Hudson  Cranston,  of  Coronation  street, 
Sunderland,  Durham.  An  improved  method  of 
manufacturing  lozenges. 

2767.  James  Leltch,  sugar  refiner,  of  Ellenbo- 
rough-street,  Liverpool,  Lancaster.  Improvements 
in  melting,  blowing  up,  and  filtering  sugars  and 
other  saccliarinc  matters. 

2769.  John  Gray,  of  Strand-street,  Liverpool. 
Improvements  in  arimuth  and  amplitude  instru- 
ments. 

2771.  Herman  John  Van  den  Hout,  artist,  and 
Ebenezer  Brown,  carver,  of  Kentish-town,  Mid- 
dlesex. Improvements  in  utilising  leather  shav- 
ings. 
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NOTIONS  OF  IMIIWIION  TO  VBOCEED. 


Dated  December  S,  1856. 

2773.  Charles  Frangoit  Julet  FonrolMrt,  of  Ber- 
lin. Prussia.    An  artificial  leecli  and  a  tucker. 

2775.  William  Norton,  of  Kirkburton,  York,  ma- 
nufacturer. Improvements  in  weaving  pile  fabrics. 

2777.  Francois  Devos,  of  Rue  Drouot,  Paris. 
Improvements  in  preparing  and  tanning  bides  and 
skint. 

Dated  December  10,  1855. 

2779.  Joseph  Wriglcy,  of  Oldham,  Lancaster, 
manufacturer,  and  Jacob  Norcllffe,  of  the  same 

Iilace,  overlooker.  Improvements  in  shuttles,  and 
n  the  method  of  using  the  same. 

2781.  James  Cocker,  of  Liverpool,  Lancaster, 
wire-drawer.  Improvements  in  the  manufacture 
of  wire. 

278S.  John  Henry  Johnson,  of  Lineoln's-lnn- 
flelds,  Middlesex,  gentleman.  Improvements  in 
the  manufacture  of  safety-paper.  A  oommunicar 
tlon  flrom  Victor  Courboufay,  of  Place  dn  Cairo, 
Paris,  France,  civil  engineer. 

2787.  Josiah  George  Jennings,  of  Great  Char- 
lotte-street, Blackfiriars-road,  Surrey.  An  improve- 
ment in  the  arrangement  of  the  over-flow  pipes  of 
baths,  wash-hand  basins,  and  other  vessels. 

2789.  Josiah  Georf^e  Jennings,  of  Great  Char- 
lotte-street, Blackfriars-road,  Surrey.  An  improve- 
ment In  the  rising-pipe  and  suction-valves  of  pumps. 

Dated  December  11,  1855. 

2791.  Bernard  Hughes,  of  Rochester,  New  York, 
United  States.  A  knot-tying  sewing-machine.  A 
communication. 

2793.  Jean  Marie  Pr£aud,  of  Lyons,  France. 
Certain  improvements  in  India-rubber  springs. 

2797.  John  Henry  Johnson,  of  Lincoln's-inn- 
fleldi,  Middlesex,  gentleman.  An  improved  ap- 
paratus for  discovering  the  leakage  or  escape  of 
gas.  A  communication  flrom  Etienne  Abram 
Maccaud,  of  Paris,  France,  gentleman. 

2799.  Robert  Adam  Whytlaw,  of  Glasgow,  La- 
nark, manufacturer,  and  James  Steven,  of  the 
same  place,  mechanic.  Improvements  in  weaving. 

2801.  Alfred  Vincent  Newton,  of  Chancery-lane, 
Middlesex,  mechanical  draughtsman.  Improved 
machinery  for  manufaeturing  bolts.  A  communi- 
cation. 

2803.  Samuel  Clarke,  of  Albany-street,  Regent*t- 
park,  Middlesex.  Improvements  in  lanterns  for 
affording  light,  attd  for  cooking. 

Dated  December  22,  1855. 

2900.  Myles  Kennedy,  of  Ulverstone,  Lancaster, 
and  Thomas  Eastwood,  of  Preston.  Improve- 
ments in  pump-buckets,  which  improvements  are 
also  applicable  to  lift-pumps,  air-pumps,  and  all 
similar  apparatus. 

2902.  John  Henry  Johnson,  of  Lineoln's-lnn- 
fields,  Middlesex,  gentleman.  Improvements  in 
furnaces  for  steam-boilers  and  other  heating  pur- 
poses.   A  communication. 

2904.  Christopher  Dresser,  of  Waterloo-cottage, 
Waterloo-street,  Hammersmith.  Improvements 
in  the  mode  of  cllecting  what  is  called  "  Nature 
printing." 

2906.  Edward  Rowcliffe,of  2,  Gloucester-terrace, 
West-grove,  Blackbeath.  Improvements  in  the 
manufacture  of  blocks  or  slabs  for  paving  or  build- 
ing purposes. 

2908.  David  Dick,  engineer,  of  Paisley,  Scotland. 
A  new  and  improved  regulator  for  gas. 

Dated  December  24,  1855. 

2910.  Frederic  Holdway,  of  Mount-street,  Gros> 
venor-square,  Middlesex,  coachmaker.  Improve- 
ments in  carriages  and  various  parts  of  the  same. 

2912.  Thomas  Cowbum  and  George  Walker 
Muir,  of  Manchester,  Lancaster,  engineers.  Im- 
provements in  steam-boilers,  and  in  valves  and 
parts  connected  therewith. 

2914.  Christian  Ernst  Oflhaus,  of  Newark,  New 


Jersey,  United  Btatei.    Improrementi  in  rotary 
steam-engines. 

2916.  John  Barton,  of  Stockport,  Chester,  shuttle 
manufacturer.  Improvements  in  shuttles  or 
shtttUe-tongnes. 

Dated  December  26,  1855. 

29 18.  Alexandre  Tolhausen,  of  Duke-street, 
Middlesex,  sworn  interpreter  at  the  imperial 
court  of  Paris.  Certain  improvements  in  railway 
axle-boxes.  A  communication  Arom  G.  W.  and 
T.  C.  Geisendorff.  United  States. 

2020.  John  William  Lewis,  of  Manchester,  Lan 
caster,  engineer.    An  improved  picker  for  looms. 

2922.  Sylvanus  Sawyer,  of  Massachusetts,  United 
States.    An  improved  bomb-shell. 

2924.  David  M'Cullum,  of  Vlctoriapplace,  Stone 
house,  Devon.  Improvements  in  electrio  telo- 
graphi. 

Dated  December  27 9  1855. 

2926.  Simon  Petit,  of  Versailles,  Franoe.  A  new 
or  improved  apparatus  for  buoying'ships  or  vessels, 
and  also  drawing  them  out  of  water. 

2928.  Alfred  Krupp,  of  Essen,  Prussia,  east  tteel 
manufacturer.  Certain  improvemento  in  gun  and 
gun-carriages. 

2930.  Edwin  Ladmore,  of  Birmingham,  War- 
wick, assistant  superintendent  of  small-arms.  A 
new  or  improved  method  of  securing  ramrods  to 
military  fire-arms. 

2982.  John  Grist,  of  Islington,  Middlesex,  engl- 
neer.  Improvements  In  machinery  for  the  manu- 
facture of  Steves  and  parte  of  casks,  and  for  form- 
ing them  into  casks,  barrels,  and  other  like  f  es- 
sels. 

Dated  December  28,  1855. 

2934.  John  Robinson,  of  the  firm  of  Sharp, 
Stewart  and  Co.,  of  the  Atlas  Works,  Manchester, 
engineers,  and  Richard  CunllfTo  and  Joseph 
Anthony  Collet,  of  the  same  place,  mechanical 
draughtsmen.  Improvemente  in  locomotive  steam- 
engines,  and  in  springs  for  locomotive  steam  en- 
gines and  other  purposes. 

2936.  Thomas  Fielden  Uttley,  of  Mytholm  Royd, 
York,  manager.  Improvements  in  the  mode  of 
applying  fusible  plugs  to  steam-boilers. 

2938.  George  Chisholm,  of  St.  John's-square, 
Clerkenwell,  Middlesex.  Improvements  In  the 
manufacture  of  artificial  manure. 

2940.  Henry  George  Bally,  of  the  Vicarage, 
Swindon,  Wilts,  clerk.  Improvements  in  machi- 
nery for  digging  and  forking  land. 


NOTICES  OF  INTENTION   TO 
PROCEED. 

{Prom  tfte  "London  Gazette,"  January  I5th, 
1856.) 

1951.  Charles  Pope  Rosson.  Certain  improve- 
ments in  machinery  or  apparatus  employed  for 
dressing  and  finishing  textile  fabrics,  by  the  sppli- 
cation  of  a  new  material  in  the  place  of  hogs' 
bristles  or  wire  cards  hitherto  employed  therein. 

1980.  Witliam  Smith.  An  improved  smoke- 
con  suming  fiimace.    A  communication. 

1984.  Thomas  Joseph  Larmuth  and  John  Smith. 
Improvements  in  machinery  or  apparatus  f«r 
printing. 

1991.  John  Humby.  An  improved  machine  for 
cutting  vegetebles. 

1999.  Thomas  Taylor  Coniam.  Improvements 
in  tiles  for  roofing. 

2008.  William  Craymer.  Improvements  in  pro  • 
pelling  vessels. 

2043.  Eugbne  Grenet,  Junior.  An  improved 
electro-magnetic  apparatus  for  motive-power,  pirt 
of  which  may  ho  employcrt  separately  for  the  gene- 
ration of  electric  currents. 
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S05t.  jMlah  Ginuon.  An  improved  feed  appa- 
ratufl  for  steam  boilers. 

2059.  Etienne  Charles  Zacharie  Bouchard.  Cer- 
tain improYements  in  prodacing  gas  for  lighting 
and  heating. 

S062.  Joseph  Partridge.  Improvements  in  malt 
cnsbers. 

2067.  Pierre  Bemardet  de  Lucenay.  Certain 
improyements  in  the  batteries  of  guns  and  pistols. 

#071.  Abram  Longbottom.  Improvements  in 
the  mannfaetttxe  of  gas  when  oils  or  fatty  matters 
are  used. 

2073.  JeanPierre  Garbai.  An  Improved  powder 
or  composition  for  cleaning  and  preserving  the 
teeth. 

3085.  David  Hill.  Preparing  a  material  cMable 
of  resisting  fire,  and  especially  suitable  for  the  in- 
terior of  puddHng  and  other  ftimaces. 

2104.  James  Dellagana.  Stereotyping  type  high, 
that  is  to  say,  aa  high  as  eoromon  printing  type, 
or  seven-eighths  of  an  inch  high. 

2113.  George  Arthur  Biddeli.  Improvements  in 
railway  crossings. 

S16tf.  Robert  Robey  and  George  Lamb  Scott. 
Improvements  in  locomotive  and  other  boilers. 

2105.  Geo^e  Rennie.  Improvements  in  oteam- 
engine  boilers,  as  applied  to  the  propulsion  of 
vessels. 

2204.  William  Ramsear.  Improvements  in  fire- 
arms, which  Improvements  are  also  applicable  to 
cannons  and  all  kinds  of  field-pieces. 

2315.  Jamea  Fraser.  An  improvement  in  the 
manufacture  of  paper,  or  paper  pulp.  A  eommu- 
nication. 

2360.  Alexander  KcGlashan  and  Edward  Field. 
Improvements  in  printing-presses. 

2425.  James  Gray  Lawrie.  Improvements  in 
shipbuilding,  to  facilitate  the  use  of  water  as  bal- 
last. 

2435.  Henry  Laxton.  Improvements  in  gearing 
for  increasing  or  decreasing  rotary  speed.  A  com- 
munication. 

2452.  Werner  Staufen.  A  substitute  for  hair 
and  other  substances  commonly  employed  for 
stuffing  cashions,  furniture,  and  other  articles. 

245S.  James  Eastwood.  Certain  machinery  or 
apparatus  for  taking  out  the  slubs,  noils,  and  knots 
from  worsted,  silver,  slubbing,  and  roving. 

244>0.  George  Davis.  Improvements  in  appara- 
tus for  letting  in  or  shuttmg  ofi"  water  or  other 
liquids. 

2504.  Louis  Benoit  Advielle.  An  improved 
process  for  silvering  metallic  articles. 

25S7.  Louis  Joseph  Fr6d6ric  Margueritte.  Cer~ 
tain  improvements  in  the  manufacture  of  vitreous 
products. 

25«0.  Henry  Laxton.  Improvements  in  fire- 
arms.   A  communication. 

2655.  Louis  Joseph  Fr6d6rle  Margueritte.  Im- 
provements in  precipitating  certain  salts. 

2683.  Charles  Jean  Baptiste  Barbier.  An  im- 
proved kiln  for  burning  or  firing  pottery,  bricks, 
tiles,  and  other  earthenware. 

2705.  Edward  John  Davis.  Improvements  in 
preparing  food  for  horses  and  other  animals. 

2709.  William  Needham  and  James  Kite.  Im- 
provements in  machinery  or  apparatus  for  express- 
ing liquids  or  moisture  from  substances. 

2723.  Samuel  Garn.  An  improved  tipping  appa- 
ratus applicable  to  carts  and  other  vehicles. 

2726.  William  Foot  An  instrument  for  moving 
and  stopping  trucks  and  other  carriages  on  rail- 
ways. 

2727.  Joseph  Barling.  An  improvement  in  the 
manufacture  of  paper  by  the  application  of  a  root 
not  before  used  for  the  purpose. 

2753.  Rudolph  Bodmer.  An  improved  plani« 
meter.    A  communication. 

2775.  William  Norton.  Improvements  in  weav- 
ing pile  fhbrlcs. 

2702.  Jacques  Elidat  de  Malbec.  Certain  im- 
proTements  in  water-closets. 

2799.  Robert  Adam  Wbytlaw.  Improvements 
in  weaving. 


2801.  Alfred  Vincent  Newton.  Improved  ma- 
chinery for  manafscturing  bolts.  A  communica- 
tion. 

2803.  Samuel  Clarke.  Improvements  in  lanterns 
for  afibrding  light  and  for  cooking. 

2828.  Edward  Orange  Wildman  Whitehouse. 
Improvements  in  apparatus  for  measuring  fluids. 

2830.  William  Henry  Newman.  An  improved 
fire-lighter. 

2842.  Paul  Marie  Salomon  and  Charles  Marie 
Joseph  De  Flers.  Improvements  in  the  raanuiko 
ture  of  gas  from  coals,  and  in  the  production  of 
bituminous  coke  in  that  manufacture,  and  also  in 
the  apparatus  connected  therewith. 

3844.  George  Collier,  John  Crossley,  and  James 
William  Crossley.  Improvements  in  apparatus 
employed  in  drying  and  stretching  woven  fabrics. 

2910.  Frederic  Holdway.  Improvements  in  car- 
riages, and  various  parts  of  the  same. 

2922.  Sylvanus  Sawyer.  An  improved  bomb- 
sbeU. 

Opposition  can  be  entered  to  the  granting 
of  a  Patent  to  any  of  the  parties  in  the  above 
List,  who  have  given  notice  of  their  inten- 
tion to  proceed,  within  twenty-one  days  from 
the  date  of  the  Gazette  in  which  the  notice 
appears,  by  leaving  at  the  Commissioners*- 
oifice  particulars  in  writing  of  the  objection 
to  the  application. 

PATENTS  ON  WHICH  THE  THIRD 
YEAR'S  STAMP  DUTY  HAS  BEEN 
PAID. 
1858. 

59.  Francis  Parker  and  William  Dick;:. 

62.  Joseph  Beat  tie. 

71.  Henry  Constantine  Jennings. 

72.  James  Thornton,  John  Thornton,  and 

Albert  Thornton. 
80.  James  Fletcher. 
82.  John  Arrow  smith. 
88.  Frederick    Lawrence    and    Alfred 

Lawrence. 
93.  John  Rumley. 
102.  Frederick    Joseph    Bramwell    and 

Isham  Baggs. 


LIST  OF  SEALED  PATENTS. 

Seakd  January  S,  1856. 
2247.  William  Edward  Newton. 
2337.  Doctor  Graham. 
2347.  Henry  Oilier. 
2381.  John  Edwin  Mayall. 
2390.  Joseph  Robinson. 
2405.  Edwin    Tomlinson    and    Alfred 

Mortimer  Job. 
2443.  Robert  Kerr. 
2479.  William  Henry  Walenn. 

Sealed  January  10,  1856. 
1544.  Henry  Pratt 
1552.  Thomas  Wright  Gardener  Treeby 

Sealed  January  12,  1856. 

1557.  Benjamin  Greening. 

1558.  John  Robinson  and  William  Wed- 

ding. 
1560«  Frederic  Howorlh  Edwards. 

1565.  Remain  Denis  Obissier. 

1566.  Joseph  Henry  Tuck. 
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NOTIGES  TO  COBBESPOMDENTB, 


1568.  Thomas  Redmayne. 

1571.  George  Tomlinaon  Bousfield. 

1592.  Ludovico  Gavioli. 

1620.  Auguste  Edouard  Loradoux  BelU 

ford. 
1623.  Vincent  Scully  and  BenneU  Johns 
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HUNT'S  PATENT  ADVANCE-BLADED  CONOIDAL  SCREW  PROPELLERS. 

An  improved  form  of  propellev,  called  "the  advance-bladed  oonoidal  screw  propeller," 
for  which  the  inventor,  apparently  with  good  reason,  claims  many  important  advantages,  is 
now  being  introduced  by  Mr.  Edmund  Hunt,  of  Glasgow.  His  object  in  inventing  the  im- 
proved propeller  has  been  to  get  rid,  as  much  as  possible,  of  the  resistance  offered  by  the 
central  portion  of  the  ordinary  screw  to  its  passage  through  the  water.  He  says,  "  Mr. 
Griffiths  attempts  to  get  over  the  difficulty  by  filling  up  the  central  part  of  the  propeller 
with  a  large  sphere,  and  with  his  screw  he  hei§  obtained  as  good  results  as  have  been  yielded 
by  the  common  screw.  This,  however,  only  proves  that  the  action  of  the  central  part  of 
the  common  screw  {s  defective ;  it  is,  in  fact,  the  substitution  of  one  bad  thing  for  another. 
It  is  obviously  a  bad  thing  to  make  a  propeller  unnecessarily  drag  through  the  water  an 
immense  sphere,  one-third  of  its  own  diameter  in  size.  If  a  propeller  with  such  a  drag 
equals  the  common  screw  in  its  performance,  the  direct  conclusion  is,  that  the  latter  is 
defective  to  an  extent  equal  to  this  drag.  A  further  conclusion  is,  that  if  we  can  obviate 
this  defective  action  of  the  common  screw  witliout  substituting  the  spherical  drag,  we  shall 
obtain  a  superior  propeller. 

'*  In  order  to  eure  the  defective  action  in  the  common  screw,"  he  continues,  **  we  must 
first  analyse  It  A  great  portion  of  the  power,  which  is  said  to  be  lost  in  using  screw  pro- 
pellers, is  dissipated  in  causing  the  recession  of  the  water  from  the  blade,  and  anything 
which  faellitates  this  recession  may  be  considered  as  occasion ing  a  loss  of  power.  If  the 
propeller  could  impel  the  water  backwards  in  parallel  lines,  or  in  converging  lines,  so  as 
to  accumulate  it  behind  it,  as  it  were,  the  water  would  not  as  easily  recede,  as  if  it  were 
impelled  in  such  a  manner  as  to  spread  out  in  diverging  lines.  Now  the  centra]  part  of  a 
common  screw  blade  impels  the  water  in  divergent  lines,  that  is,  it  has  a  centrifugal  or 
divergent  action.  In  the  common  screw,  this  action  is  chiefly  injurious  in  disturbing  the 
water  acted  upon  by  the  outer  and  more  efficient  part  of  the  blade,  and  in  causing  it  to 
recede  more  easily.  The  blade,  in  fact,  acts  on  broken  water,  and  does  not  meet  with  that 
resistance  to  recession  which  undisturbed  water  would  yield.  Looking  at  the  action  of  the 
common  screw  in  this  light,  a  facile  way  of  improving  it,  and  getting  rid  of  the  defect  to  a 
great  extent,  if  not  altogether,  at  once  suggests  itself,  namely,  by  placing  the  outer  portion 
of  the  blade  as  mtieh  as  possible  in  advance  of  the  central  part."  This  arrangement  of  the 
blade  forms  the  main  feature  of  his  Advance-bladed  Screw. 

Several  screw  propellers  have  been  tried,  in  which  the  acting  surfaces  have  been  curved 
or  inclined  backwards,  with  the  view  of  obviating  divergent  or  centrifugal  action ;  but  these 
propellers  have  been  so  shaped,  Mr.  Hunt  believes,  that  the  outer  and  more  efficient 
portions  of  their  blades  lie  more  in  the  path  or  sphere  of  the  centrifugal  disturbing  action 
of  the  central  portions,  thus  neutralizing  any  benefit  that  might  be  expected  from  the 
backward  inclination  or  curvature  of  the  acting  surfaces. 

In  some  modifications  of  his  advance-bladed  conoidal  screws,  Mr.  Hunt  combines  a 
curved  or  inclined  acting  surface  with  an  outline  form  of  blade,  wherein  the  outer  and 
more  effective  part  of  the  blade  is  in  advance  of  the  central  part,  in  order  to  obtain  the 
increased  effeot  due  to  the  curvature  or  inclination  of  the  acting  surface,  undiminished  by 
the  disturbing  totion  of  the  central  part. 

The  following  is  the  inventor's  own  description  of  the  engravings  on  the  preceding  page  : 
— ^The  improved  screw  propeller  is  represented  in  fig.  1,  in  side  and  end  elevation,  the  latter 
as  looking  on  the  acting  face.  It  is  exactly  like  the  common  screw,  as  far  as  regards 
the  kind  of  acting  surface  given  to  it ;  for,  if  this  surface  is  cut  by  a  plane  passing  through 
the  shaft,  the  line  of  intersection  will  be  a  straight  line,  b  6,  at  right  angles  to  the  shaft,  as 
is  equally  the  case  in  a  common  screw.  Instead,  however,  of  the  blade  being  cut  straight 
down  to  the  shaft  on  its  enterlnff  and  back  edges,  as  in  the  common  screw,  it  is  made  with 
these  edges  gradually  eloping  backwards  from  the  outside  towards  the  centre.  In  other 
words,  the  entering  or  front  edges  of  the  blades  arc  such  as  will  lie  on  the  surface  of  a 
cone,  indicated  by  the  dotted  lines,  b  d  b,  whilst  the  back  edges  are  such  as  will  lie  on  the 
surface  of  a  similar  cone,  efe.  By  these  means  the  outer  portions,  a,  of  the  blades  are 
thrown  in  advance  of  the  central  portions,  b,  and  are  thereby  enabled  to  act  on 
water,  undisturbed  by  the  latter.  The  arrows  indicate  the  direction  in  which  the 
screw  propels  a-head,  and  the  dotted  lines,  a  a,  indicate  the  helical  paths  of  the  circum- 
ferential edges  of  the  blades.  The  same  letters  refer  to  similar  parts  in  the  several 
figures.  In  the  screws  represented  in  figs.  2,  3,  and  4,  the  advancing  of  the  outer 
portions  of  the  blade  is  combined  with  a  backward  inclination  of  the  acting  surface. 
Thus,  in  fig.  2,  the  line  of  intersection,  6,  c,  which  a  plane  passing  through  the  shaft 
would  make  with  the  surface  of  the  blade,  is  a  straight  line  inclined  backwards  from  the 
shaft,  and  not  at  right  angles  to  it,  as  such  an   intersectino"  Hue  would  be  in  a  common 
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screw.  This  makes  the  acting  surface  slightly  hollow,  and  gives  the  blade  an  increased 
hold  on  the  water,  without,  however,  in  the  least  degree,  impeding  its  recession  in  the  pro- 
per direction.  In  the  propellers  represented  in  figs.  3  and  4,  the  line,  &,  c,  of  the  inter- 
section with  the  acting  surface  of  a  plane  passing  through  the  shaft  is  curved,  instead  of 
being  straight,  as  in  fig.  2.  In  fig.  3,  the  line,  b,  c,  is  more  inclined  backwards  towards 
the  outside,  whilst  in  fig.  4,  it  is  more  inclined  backwards  towards  the  centre.  It  is  con- 
sidered that  the  kind  of  propeller  blade  represented  in  fig.  3,  will  be  better  adapted  for 
vessels  with  proportionately  small  power,  whilst,  for  vessels  with  full  power,  the  modifica- 
tion represented  in  fig.  4,  will  be  more  suitable,   g 

Mr.  Hunt's  invention  is,  of  course,  applicable  to  screws  with  any  number  of  blades. 
The  screws  represented  in  the  engravings  are  of  uniform  pitch  ;  -that  is  to  say,  they  would 
work  through  solid  close-fitting  nuts ;  they  may,  however,  be  made  with  an  increasing  or 
expanding  pitch  if  desired.  The  blades  may  be  strengthened  to  any  extent  without  affect- 
ing their  efficiency,  by  adding  material  to  the  central  part  of  the  back  edge ;  that  is,  by 
making  this  part  longer  on  the  shaft,  the  increased  length  being  added  to  the  after  edge. 

Messrs.  Neilson  and  Co.  are  at  present  constructing  two  screws  with  Mr.  Hunt's  im- 
provements,  and  we  hope  before  long  to  lay  before  our  readers  the  results  of  trials  that  are 
to  be  made  with  them. 

At  page  667  of  our  sixty-second  volume  (No.  1662),  we  partially  promised  to  publish  a 
more  lengthy  account  than  we  then  had  space  for  of  the  invention  of  whieh  the  improved 
screws  described  above  form  a  part  We  will  therefore  add,  that  in  addition  to  the  fore- 
going screw  propellers,  Mr.  Hunt  at  the  same  time  patented*  the  following  improvements : 

First,  A  means  of  constructing  screw  propellers  with  fiexible  blades.  The  kind  of  pro- 
peller blade  to  which  this  portion  of  the  invention  refers  consists  of  metal  ribs  combined 
with  caoutchouc  or  other  suitable  flexible  material,  such  material  filling  up  the  spaces 
between  the  ribs,  and  forming  the  external  covering  and  acting  surface.  The  ribs  are 
wrought-iron  rods,  each  set  of  two  or  more  (according  to  the  number  of  blades  of  which 
the  propeller  is  made  to  consist)  being  made  in  one  piece,  with  a  central  boss  formed  with 
an  eye,  and  carried  by  the  propeller  shaft.  Two  or  more  such  bosses,  with  their  radiating 
or  curved  ribs,  make  up  the  propeller,  and  a  portion  of  the  invention  consists  in  separating 
the  bosses  and  interposing  caoutchouc  rings,  or  any  other  suitable  kind  of  springs,  between 
each  pair  of  bosses.  In  addition,  the  rib  bosses  may  be  fitted  on  the  shaft  with  inclined 
feathers  and  grooves  or  'screw  threads.  The  object  of  these  contrivances  is  to  relieve  the 
outer  portions  of  the  blades  from  strain  or  excessive  stretching ;  for,  according  to  this 
plan,  when  the  blades  assume  a  finer  pitch,  which  their  fiexibility  enables  them  to  do  on 
certain  occasions,  the  rib  bosses  approach  each  other,  thereby  contracting  the  axial  length 
of  the  blade:  and  on  the  pitch  becoming  finer,  a  certain  amount  of  material  will  not  require 
to  stretch  so  much  if  the  axial  length  of  the  blade  is  reduced,  as  it  would  were  the  axial 
length  to  remain  the  same,  notwithstanding  the  alteration  in  the  pitch.  When  a  propeller 
of  this  kind  is  at  rest,  tlie  ribs  assume  positions  in  a  line  with  the  shaft;  but  when  it  is 
caused  to  revolve,  the  after  portions  of  the  blades  become  twisted  round  the  shaft 

Secondly.  Various  modifications  of  contrivances  for  effecting  the  swivelling  of  the  blades 
of  oblique-bladed  propellers,  for  a  description  of  which  we  have  not  space. 

Thirdly,  An  iroproveipent  which  relates  to  such  of  the  propellers  previously  described  as 
are  capable  of  assuming  different  pitches  in  obedience  to  uie  variations  in  the  resisting 
action  of  the  water,  and  consists  in  connecting  such  propellers  with  the  throttle  or  expan- 
sion valve  of  the  driving  engines,  so  that  when  greater  resistance  is  met  with,  and  the  pitch 
or  inclination  of  the  propeller  blades  becomes  finer,  more  steam  may  be  admitted  to  the 
engines  to  enable  them  to  maintain  their  rate ;  whilst,  on  the  other  hand,  if  the  resistance 
it  reduced — ^in  consequeuce,  for  example,  of  the  propeller  being  out  of  the  water — the 
supply  of  steam  may  be  instantly  diminished,  the  engines  being  thereby  prevented  from 
"  running  away.»' 

Fourthly,  An  improvement  which  relates  to  the  rudders  of  screw  steamers,  being  more 
particularly  applicable  to  vessels  with  double  sterns  and  two  propellers.  This  improvement 
consists  in  employing  a  single  rudder  placed  at  the  bow  of  the  vessel. 

Fifthly,  An  improvement  which  relates  to  the  general  shape  of  sea-going  vessels,  parti- 
cularly screw  steamers,  the  main  object  being  the  attainment  of  a  cleaner  run  or  stern  than 
has  hitherto  been  given  to  such  vessels.  In  oarrying  out  this  improvement,  Mr.  Hunt  so 
designs  and  proportions  his  various  sections  that  a  fiat  or  convex  run  is  obtained,  such  run 
rising  up  gradually  along  the  rearward  portion  of  the  vessel,  and  passing  up  above  the 
water  line  at  the  stern.     He  adopts  this  description  of  run  for  the  purpose  of  admitting  the 

*  Patent  dated  November  21, 1854. 
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water  more  freely  to  the  propeller ;  it  also  admits  of  the  propeller  or  propellers  being 
placed  further  forward  than  in  vessels  having  the  common  kind  of  run.  He  also  considers 
this  form  of  run  to  be  advantageously  applicable  in  all  cases,  witliout  reference  to  the  sys. 
tem  of  propulsion  adopted ;  that  is  to  say,  it  is  applicable  to  paddle  steamers  and  sailing 
vessels  as  well  as  to  screw  steamers. 


RAMSBOTTOM'S   IMPROVED   SAFETY  VALVES  AND  FEED  APPARATUS 

FOR  BOILERS. 


Mr.  John  Ramsbottom,  of  Longsight, 
has  recently  introduced  an  improvement  in 
safety.valveSi  which  consists  in  applying  a 
cross  bar  to  two  or  more  safety  valves,  and 
in  loading  the  valves,  by  a  spring  or  weight 
connected  to  the  cross  bar ;  and  also  an  im- 
provement in  feeding  steam  boilers,  which 
consists  in  supplying  the  feed  pumps  of 
locomotive  engine  boilers  from  a  cistern, 

Fig.  1. 


which  is  placed  under  the  cylindrical  part 
of  the  boiler  or  the  foot  plate,  or  under  both. 
Fig.  I  of  the  accompanying  engravings 
is  a  sectional  elevation  of  one  mode  of 
carrying  out  his  improvements  in  safety 
valves,  a  a,  are  two  safety  valves,  the  seat- 
ings  of  which  are  made  in  the  columns,  h  b. 
These  columns  are  attached  to  the  cover,  c, 
which  closes  the   man  hole,   d,  fixed   on 

Fig.  2. 


the  steam  boiler  in  the  ordinary  manner. 
The  valves,  a  a,  are  made  with  conical  re. 
cesses  to  receive  the  points  of  the  cross  bar, 
tf,  and  they  are  placed  at  such  a  distance 
apart  as  to  admit  of  the  spring,  /,  between 
them.  This  spring  is  of  sufficient  power  to 
resist  the  pressure  of  steam  on  both  tlie 
valves,  and  Mr.  Ramsbottom  prefers  to 
make  the  point,  e',  of  attachment  of  the 
spring,/,  and  cross  bar,  e,  below  the  bear- 
ing points  of  the  bar,  «,  on  the  valves,  a. 
The  lower  end  of  the  spring,  /,  is  secured 
to  the  cover,  c,  and  the  pressure  adjusted  by 
the  bridle,  g,  or  in  any  other  convenient 
manner.  The  columns,  h  b,  are  connected 
by  the  stays,  6',  which  are  bolted  to  snugs 
projecting  from  the  columns.  These  stays 
serve  to  preserve  the  distance  between  the 
columns ;  and  in  case  of  the  spring,  /, 
breaking,  they  act  as  a  guard  to  prevent  the 
blowing  away  of  the  cross  bar  and  valves. 
The  cross  bar,  e,  is  prolonged  at  one  end  to 
serve  as  a  handle  for  the  attendant  to  ascer* 
tain '  the  working  oondition  of  the  valves. 


By  depressing  the  handle,  the  valve  nea 
the  handle  serves  as  a  fulcrum  for  raising 
the  other  valve  off  its  seating,  thereby 
causing  it  to  let  off  steam  ;  on  raising  the 
handle  the  contrary  action  takes  place. 

When  the  pressure  of  the  steam  in  the 
boiler  is  sufficiently  great  to  overcome  the 
resistance  of  the  spring,  /,  the  valves  are 
raised ;  but  if  in  rising  one  of  the  valves 
rises  more  than  the  other,  the  cross  bar,  <*, 
causes  the  spring,  /,  to  lean  towards  the 
valve  that  has  been  raised  the  most,  owing 
to  the  point  of  attachment  of  the  spring 
being  lower  than  the  point  of  the  lever 
bearing  on  the  valve,  thereby  relieving  the 
valve  that  had  risen  the  least  of  a  part  of 
its  load.  This  arrangement  tends  to  secure 
the  simultaneous  action  of  both  the  valves. 

Mr.  Ramsbottom  also  adopts  a  modifi- 
cation of  the  foregoing  arrangement,  in 
which  the  spring  is  applied  above  the  cross 
bar,  e.  This  spring  bears  on  a  bush,  fitting 
easily  on  a  standard,  whioh  is  fixed  to  tlie 
cover  I  the  lower  portion  of  the  bash  is  shaped 
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to  fit  in  a  grooTe  in  the  cross  bar;  and  the  up- 
per  end  of  the  spring  fits  in  a  cap,  which  is 
held  down  by  lock  nuts.  These  lock  nuts  also 
senre  to  regulate  the  tension  of  the  spring 
so  as  to  snit  the  pressure  at  which  it  is 
desired  to  work  this  steam  in  the  boiler. 
The  action  of  this  valye  is  similar  to  that 
above  described. 

He  also  adopts  another  modification  of 
his  improfements,  in  which  the  valves  are 
loaded  by  means  of  a  volute  spring,  which 
is  held  in  a  recess  or  well  in  the  cover  by 
means  of  a  lid.  The  spring  is  connected  to 
the  eroea  bar  by  a  rod  and  nut,  and  the  ten- 
sion of  the  spring  is  regulated  by  other 
nata  which  screw  down  the  lid. 

Mr.  Ramsbottom  also  provides  for  load- 
ing three  valves  with  one  cross  bar,  if  it  is 
thought  desirable.  The  cross  bar  for  this 
arrangement  has  three  arms,  to  bear  upon 
the  three  valves,  which  are  loaded  by  means 
of  a  weight  suspended  to  the  cross  bar.  A 
spring  may  be  used  instead  of  the  weight 
to  loil  the  three  valves,  and  weights  may  be 
used  instead  of  the  springs  mentioned  in 
the  arrangements  already  described. 

The  improved  safety  valves  may  be  boxed 
up,  and  provided  with  funnels,  to  convey  away 
the  steam  that  blows  off,  as  in  other  safety 
valves,  and  the  pressure  on  the  valves,  when 
once  adjusted,  cannot  be  tampered  with. 
When  these  valves  are  applied  to  locomo- 
tive  engines,  tlie  ordinary  spring  balances 
usually  employed  are  dispensed  with. 

There  is  dearlvno  friction  in  these  valves 
except  between  the  feathers  of  the  conical 
valves  and  the  inner  surface  of  the  seatings, 
and  when  Mr.  Fenton's  spherical  valves 
(described  in  our  6l8t  Volume,  p.  529,  No. 
1634,)  are  used,  even  this  small  quantity  is 
removed^ 

We  are  given  to  understand  that  the  ar- 
rangement, fig.  1,  is  now  in  use  upon  the 
London  and  North  Western  Railway,  both 
with  the  oonical  valves  as  shown,  and  with 
the  spherical  valves  just  referred  to,  and 
that  both  as  respects  sensitiveness  of  action 
and  great  range  of  lift,  under  a  given  excess 
of  steam  pressure,  they  have  proved  to  be 
mneh  superior  to  any  of  the  ordinary  lever 
arrangements. 

Fig.  2  is  an  elevation  in  section  of  part 
of  a  locomotive  engine  and  tender,  to  which 
the  improved  feed  apparatus  is  applied,  q 
is  the  foot-board  of  the  engine,  and  r  is  part 
of  the  fire-box:  s  is  part  of  the  tender ;  t  is 
a  pipe  attached  to  the  tender,  and  connected 
by  the  eross  pipe,  f,  with  the  ordinary  feed 
valves;  «  is  a  cistern  attached  to  the  engine, 
and  placed  below  the  foot- board,  qt  v,9  are 
pipes  Ibr  connecting  the  cistern,  ii,  with  the 
feed  pamp8,'which  are  made  in  the  ordinary 
manner ;  v  is  an  overflow  pipe,  to  earry  off 
the  water  in  case  the  feed  valves  are  not 


closed  in  time.  When  the  pumps  are  set  to 
work  the  water  is  drawn  from  the  cistern,  tf , 
which  is  supplied  from  the  tender  by  the 
attendant  opening  one  or  both  of  the  feed 
valves.  The  feed  pipe  on  one  side  of  the 
engine  rises  about  six  inches  above  the  bot- 
tom of  the  cistern,  whereas  the  other  pipe 
is  level  with  the  bottom.  The  object  of  this 
is  to  keep  one  pump  out  of  play  so  long  as 
the  other  will  supply  the  requisite  quantity 
of  water.  By  this  arrangement  the  connect, 
ing  pipes,  with  ball  and  socket  joints  or 
flexible  tubing,  hitherto  employed  for  con- 
veying the  water  from  the  tender  to  the  feed 
pumps,  are  dispensed  with,  and  in  uncoup- 
ling the  engine  from  the  tender  it  is  only 
necessary  to  take  out  the  draw  bar  and 
safety  pins.  The  waste  steam  pipe,  which 
under  ordinary  circumstances  is  connected 
with  the  feed  pipes,  is  turned  into  the  cis- 
tern, ti,  which  holds  sufficient  water  to  con- 
dense the  waste  steam  that  is  blown  off  at 
any  ordinary  stoppsge.  It  is  evident  that 
when  there  is  not  space  for  a  cistern  of  suf- 
flcienc  size  under  the  foot-board,  an  addi- 
tional cistern  may  be  placed  under  the 
cylindrical  part  of  the  boiler. 


A  NEW  AND  IMPORTANT  PROCESS 
OF  ENGRAVING. 

M.  Giuseppe  Bevincenzi,  of  Grosvenor- 
street,  London,  has  recently  invented  a  very 
important  electro-chemical  process  of  en- 
graving, which  has  been  reported  upon  most 
favourably  in  France  by  a  committee  com- 
posed of  Messrs.  Becquerel,  Chevreul,.and 
Seguier.  M.  Devincenzi  has  devoted  him- 
self for  several  years  to  the  pursuit  of  a 
series  of  researches  on  the  art  of  producing 
engraved  surfaces  for  printing  and  emboss- 
ing, and  has  taken  out  two  British  patents, 
dated  respectively  the  3rd  and  15th  of  April, 
1854,  for  improvements  in  the  art  The 
following  is  a  description  of  his  new  pro- 
cess. 

The  metal  best  adapted  for  this  kind  of 
engraving  is  zinc.  It  is  employed  in  lami- 
nated plates  which  are  ground  with  sifted 
sand,  and  the  design  is  made  on  it  with  ink 
and  the  lithographic  crayon.  The  design 
being  executed,  the  plate  is  prepared  as  if 
it  were  to  be  used  for  lithographic  drawing. 
For  this  purpose  it  is  steeped  for  a  minute 
in  a  decoction  of  nut-galls.  It  is  washed 
with  pure  water,  and  covered  with  a  weak 
solution  of  gum  arable.  The  plate  is 
moistened  with  a  sponge,  the  design  is  efikeed 
with  essence  of  turpentine,  and  a  lithogra- 
phic cylinder  endued  with  a  varnish  is  rolled 
over  it  This  varnish  accurately  covers  all 
lines  made  by  the  designer.  The  varnish 
shoold  have  the  following  qaalities:— 1.  Of 
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not  injuring  the  design  j  2.  Of  adhering 
strongly  to  the  plate ;  3.  Of  not  heing  at- 
tacked by  the  chemical  agents  employed  for 
engraving. 

The  varnish  known  in  England  as  "  Bruna- 
wick  blackf**  mixed  with  essence  of  lavender, 
is  preferable  to  all  others.  This  varnish  is 
composed  of  asphalte,  boiled  linseed  oil, 
litharge,  and  turpentine.  When  the  yarnish 
is  dry,  the  zinc  plate  is  put  in  communica- 
tion  with  a  copper  plate  at  the  distance  of 
0*005 ;  after  which,  they  are  steeped  in  a  so- 
lution  of  sulphate  of  copper  marking  15 
degrees  ;  a  voltaic  pair  is  thus  formed ;  the 
sulphuric  acid  resulting  from  the  deoom. 
position  of  the  sulphate  of  copper  dissolves 
all  the  parts  of  the  zinc  which  are  not 
covered.  More  or  less  depth  is  given  to  the 
engraving,  according  to  the  kind  of  design. 
Crayon  designs  are  generally  engraved  in 
four  or  five  minutes,  and  those  with  the  pen 
in  six  or  seven  minutes.  Sulphate  of  cop. 
per  does  not  nroduce  any  alteration  in  the 
most  delicate  drawings,  and  does  not  act  on 
the  varnish. 

This  method  of  engraving  may  be  applied 
to  all  the  other  processes,  by  means  of  which 
a  design  may  be  reproduced.  We  may  draw 
on  paper  and  afterwards  transfer  the  design 
on  to  plates.  The  impressions  of  lithographic 
stones,  copper,  and  steel  plates,  may  be 
transferred.  These  machines  may  be  em> 
ployed  on  zinc  as  well  as  on  lithographic 
stones  for  producing  flat  tints.  The  pro. 
cess  is  likewise  applicable  to  printing  eha^ 
racier s.  It  suffices  to  have  a  page  of  a  book 
transferred  to  a  plate  of  zinc  to  make  a 
stereotype  of  it 

This  mode  of  engraving  will  replace  the 
ordinary  stereotype.  By  means  of  it  we 
may  transfer  the  page  of  a  book,  when  it  is 
being  printed,  on  to  very  fine  sheets  of  zinc ; 
and  from  the  latter  to  thicker  plates  in  order 
to  engrave  them  as  often  as  they  have  to  bo 
reprinted.  Hence  results  great  economy 
in  composition  and  paper,  since  there  is  no 
need  to  have  large  impressions.  A  copy  on 
very  thin  sheets  of  zinc  does  not  cost  more 
than  a  copy  taken  on  good  paper. 

The  stereotypes  may  be  applied  to  two 
other  means  of  typographic  reproduction.  It 
is  not  difficult  to  transfer  from  an  old  im- 
pression on  to  mctellic  plates ;  and  we  may 
thus  obtain  other    tereotypes  of  old  books. 


NAVAL  PREPARATIONS  FOR  THE 
NEXT  CAMPAIGN. 

The  retirement  of  Sir  James  Graham 
from  the  Board  of  Admiraliy,  and  that  of 
Mr.  Gladstone  and  others  from  their  posi- 
tions  in  the  Government,  were  attended  by 
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statements  which  pretty  clearly  indicated 
why,  in  the  first  year  of  the  present  war, 
the  strength  of  our  dockyards  continued  to 
be  expended  upon  the  construction  of  large 
and  unavailable  ships  of  war,  while  but 
little  or  no  effiirt  was  made,  either  in  the 
Royal  yards  or  by  private  contract,  to  pre- 
pare a  fleet  of  such  vessels  as  were  abso- 
lutely essential  to  the  successful  prosecution 
of  a  war  against  a  power  which  had  planted 
its  fortresses  among  rocks,  and  presented 
to  its  enemies  a  seaboard  securely  defended 
by  shallows  against  the  attacks  of  frigates 
and  line-of-battle  ships.  Since  that  period 
the  necessary  changes  in  our  naval  depart- 
ments have  been  made;  and  the  country 
has  now  the  satisfaction  of  knowing  that  it 
has  in  preparation  a  most  effeetive  fleet  of 
mortar  boats,  gun  boats,  rafts,  despatch 
vessels,  and  floating  batteries,  which  will  be 
certain  either  to  menace  Russia  into  an 
early  peaoe,  or  to  wring  from  her  a  more 
tardy  one. 

Tnere  are  now  employed  in  a  private 
building  yard  on  one  of  our  new  iron  float- 
ing  batteries  no  less  than  220  men,  the  work 
proceeding  night  and  day,  and  Sunday  also, 
without  intermission ;  and  there  are  no  less 
than  3,500  shipwrights  who  work  on  wood 
only,  employed  in  the  yards  of  private 
builders,  m  addition  to  those  who  are  en-  a 

gaged  on  the  iron  vessels,  and  a  proper-  ^| 

tionate  nnmber  of  joiners,  sawyers,  caulkers,  •! 

labourers,  &c. 

It  will  be  satisfactory  to  the  public  to 
learn  that,  in  the  event  of  peace  being  con. 
eluded  before  our  small  vessels  are  made  of 
service  in  action,  the  Government  will  be 
able  without  difficulty  to  dispose  of  the 
whole  of  them  for  but  little  or  nothing  less 
than  their  actual  first  cost.  We  subjoin  an 
authentic  alphabetical  list  of  all  the  private 
ship-builders  who  are  now  executing  con- 
tracts for  the  Government. 

Briggs Sunderland. 

Fletcher    Limehouse. 

Green    Blackwall. 

Harvey Ipswich. 

Hessell  &  HolmesRye. 

Hill   Bristol. 

Hoad Rye. 

Inman Lymington. 

Joyce    Blackwall. 

Laird     Birkenhead. 

Lunglcy   Deptford. 

„  Nurtham. 

Mare     Blackwall. 

Miller   Liverpool. 

Napier Glasgow. 

Palmer Newcastle. 

Patterson Bri$itol. 

Pitcher Northfleet. 

Russell Millwall. 

Samiida ,, 
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Scott Greenock. 

Smith    Newcastle. 

Thompaoo    ....  Rotherhithe. 
Westbrook    ....  Blackwall. 

White    CowcB. 

Wigram    Blackwall. 

,f  Northam. 

Young Limehouse. 


ON    TONNAGE   REGISTRATION. 

A  paper  on  the  abore  subject  was  read  at 
the  Society  of  Arts,  on  Wednesday  eveningi 
Jan.  16ybyMr.  Charles  Atherton,  chief  en- 
gineer of  the  Royal  Dockyard,  Woolwich. 
After    reviewing    the  ?arious    enactments 
which  have  been  enforced  for  regpilating  the 
admeasurement  of  shipping,  the  speaker 
recommended  that  the  official  surrey    of 
shipping   should    embrace   the    following 
details : 
Name  of  Tessel. 
Year  when  launched. 
Year  when  meaaured  for  registration. 
Distance  from  keel  to  light  draughu^  3*^ 
Distance  from  light  to  deep  draught  >.€  U 
Distance  from  deep  draught  to  deck.  J  g2 

te'S.}  At  Ught  draught 
&a}  At  Oeep  draught 

^*^}  At  main  deck 

Distance  from  floor  to  light  draught 
Distance  from  floor  to  underside  of  deck.  • 
Deductions  from  roomage  of 
spaces  not  available  for  the  use 
of  passengers  or  stowage  of 
cargo. 

Lenirth  if  Addition  to  rootnage  of  covered 
Breath  J  '**  Bpa«e«  above  the  main  deck 
De  th     I      ''*"*^J«  '*>'  *^®  **'®  of  passen- 

^        V     gers  or  stowage  of  cargo. 
Sogine  power,  with  reference  to  some  regu- 
lation unit 
Total  area  of  the  fire-grates. 
Character  of  the  lines  of  the  vessel— whe- 
ther very  fall,  full,  medium,  fine,  or  very 
fine. 

He  also  recommended  that  port  records 
be  taken  of  the  draught  of  water  at  whiclf 
all  ships  leave  the  port,  showing  the  de- 
ficiency or  excess  as  compared  with  the 
regulation  deep  draught  line,  and  that  the 
ofiicially  published  records  of  shipping 
registration,  such,  for  example,  as  that  in 
the  merchant  navy  list,  shall  embrace  the 


External 
'  Dimensions. 


Internal 
Dimensions. 


Length 
Breadth 
Depth 


following  points : — Ist  The  Builders'  mea- 
surement. 2nd.  The  displacement  in  tons 
weight  available  for  cargo,  or  the  cargo 
tonnage.  3rd.  The  nett  roomage  available 
for  cargo,  or  the  cargo  roomage.  4th.  The 
deep  draught  displacement  of  the  ship,  cal- 
culated to  the  regulation  deep  draught  line ; 
and  5th.  The  horse-power  of  steamers  cal- 
culated with  reference  to  some  definite 
and  legalised  unit,  and  to  be  oaUed  the 
"  Marine  ^orse-power.'' 

For  a  full  report  of  the  paper,  and  an 
important  discussion  which  followed,  we 
refer  oar  readers  to  the  Jommal  of  the  So^ 
eiety  rfArts  of  Friday,  January  18th. 


CANAL  THROUGH  THE  ISTHMUS 
OF  SUEZ. 

It  vrill  be  gratifying  to  all  who  have 
taken  an  interest  in  the  practicability  of 
opening  up  a  ship  canal  between  the  Medi- 
terranean and  the  Red  Sea,  to  learn  from 
the  Report  of  Investigation,  by  the  engi- 
neers who  have  recently  been  engaged  on 
the  survey,  that  no  engineering  difficulty 
presents  iteelf  to  the  carrying  out  of  the 
project  between  Sues  and  Pelusium.  It 
will  be  remembered  that  this  is  the  line 
proposed  by  Mr.  Lesseps — the  particulars 
of  which  he  detailed,  in  a  work  extensively 
circulated— about  nine  months  since.  The 
capital  required  will  be  about  six  millions ; 
and  if  the  money  market  continues  to  im- 
prove, the  undertaking  will  be  brought  in  an 
organized  form  before  the  public 

"  For  the  moment  we  give,"  say  the  Com- 
mission, "  the  following  conclusions : 

'*  1.  The  line  on  Alexandria  is  not  ad- 
missible  in  a  technical  and  economical 
point  of  view. 

"  2.  The  direct  line  offfers  every  facility 
for  the  execution  of  the  maritime  canal, 
properly  so  called,  with  a  branch  to  the 
Nile,  and  the  usual  difficulties  for  the  crea- 
tion of  the  two  ports. 

'  "  3.  That  of  Suez  will  open  upon  a  large 
and  sure  roadstead,  accessible  at  all  times, 
with  eight  metres  of  water  at  1,600  metres 
from  the  shore. 

<'4.  That  to  be  formed  in  the  Gulf  of 
Pelusium,  which  the  first  plan  placed  at  the 
end  of  the  Gulf,  will  be  placed  18  kilmotres 
more  to  the  west,  where  there  are  eight 
metres  of  water  at  2,300  metres  from  the 
shore,  with  good  anchorage. 

*'  5.  The  expense  of  the  canal  of  the  two 
seaS)  and  of  the  works  connected  with  it, 
will  not  exceed  the  sum  of  200,000,000  f., 
as  put  down  to  the  estimates  of  the  engi- 
neers of  the  viceroy. 

"  The  members  of  the  International  Com- 
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mission  for  cutting  a .  canal  throngb  tlie 
Isthmus  of  Suez — 

"  F.  Conrad,  President. 

"  A.  Renaud. 

**  Negreli. 

"J.  M'Lean. 
•  ^  "  LiEUssoM,  Secretary/* 


The  Limited  LtaUUty  Act:  with  Introduc- 
tion and  Notes  f  and  a  Statement  rf  the 
French  Law  relating  to  the  Sociite  en  Com- 
mandite,    By  Charles  Wordsworth, 
£sq.,  Barrister-at-Law,  Counsel  to,  and 
Associate  of,  the  Institution  of  Civil  En- 
gineers.   Third  Edition,  enlarged.    Lon- 
don  :  W.  O.  Benning  and  Co.,  Law  Pub- 
lishers, 43,  Fleet-street     1856. 
The  enactment  of  the  Limited  Liability 
Law  in  the  last  Session  of  Parliament  has 
afforded  the  means,  which  were  long  de- 
sired, of  working  useful  patents  by  joint- 
stock  companies.    The  Act,  howcTer,  re- 
quires to  be  carefully  studied  by  all  who 
purpose  availing  themselves  of  the  advan- 
tages it  offers,  and  we  strongly  recommend 
our  readers  to  possess  themselves  of  this 
edition  of  it,  which   contains  a  very  able 
and  useful  commentary  upon  it,  by  Mr. 
Wordsworth — ^whose  preceding  legal  works 
,   are  highly  esteemed — together  with  an  ac- 
count of  the  French  law  regulating  the  So- 
ciit€  en  Commandite,  and  a    Summary  of 
Procedure  in  the  Registration  of  Compa- 
nies with  Limited   Liability.     While  the 
work  is  got  up  in  excellent  style,  its  price 
has  been  made  extremely  low,  so  that  it 
may  be  within  the  reach  of  all  classes. 


The  New  Coinage  considered  in  relation  to  our 
School  Arithmetics f  for  the  use  qf  Teachers 
and  Tradesmen;  containing  new  simple 
rules  for  converting  the  present  coinage 
into  the  new  coinage  <tnd  conversely  ;  togC" 
Iher  with  numerous  examples  qf  the  new 
coinage  in  the  various  rules  of  Arithmetic. 
New  Edition,  revised  and  enlarged.  By 
T.  Tate,  F.R.A.S.  &c.  London :  Long- 
man and  Co.  1856. 

This  is  a  little  brochure  of  six-and- 
thirty  pages,  the  style  and  arrangement 
of  which  are  good.  We  have  already  ex- 
pressed our  views  on  the  subject  treated 
of  in  this  little  publication,  in  which  we 
observe  nothing  in  discordance  with  those 
views.  It  has,  however,  one  very  important 
positive  merit;  its  contents  and  its  title- 
page  are  consistent  witli  each  other.  Though 
the  title-page  promises  nothing  very  extra- 
ordinary,  yet  it  does  promifte  something  of 
value,  and  that  sometliing  the  interior  sup- 
plies. Indeed  we  think  it  may  prove  very 
useful  to  those  who  desire  the  kind  of 
knowledge  it  purports  to  contain. 


SMOKELESS   FURNACES    AND 
FIRES. 

EXPERIMENTS   AT  MESSRS.  BRANDRAM  AND 
CO.*  8   WORKS,  R0THBRHITHE« 

To  the  Editor  qfthe  Mechanics^  Magazine, 

Sir, — As  you  have  kindly  intimated  to 
me  that  you  would  receive  any  communi- 
cation I  might  have  to  make  on  the  im- 
portant subject  of  **  smoke  consuming,"  I 
venture  to  send  you  the  following  account 
of  what  has  been  accomplished  in  these 
works,  and  as  an  entire  year  has  elapsed 
since  the  completion  of  the  alterations  ne- 
cessary to  this  end,  and  the  smoke  is  eon^ 
sumedf  I  feel  quite  confident  that  there 
is  hardly  any  manufactory  in  the  United 
Kingdom,  in  which  the  thing  cannot  be  done, 
if  it  is  set  about  in  the  right  way.  I  will 
only  add,  that,  mistrusting  my  own  abilities, 
and  doubting  whether  I  could  spare  time 
personally  to  attend  to  this  subject,  I  at 
first  called  in  some  patentees :  these,  to  the 
number  of  three,  failed  to  do  what  they  pro- 
fessed,  and,  in  fact,  obstructed  the  business 
to  such  a  degree  that  I  went  to  work  my- 
self, and  being  very  faithfully  seconded  by 
those  about  me,  and  especially  the  artizans, 
who  entered  fully  into  the  spirit  of  the 
work,  I  eventually  accomplished  the  end  in 
view,  and  I  feel  certain  I  may  call  atten- 
tion to  the  state  of  the  tops  of  the  many 
shafts  in  these  works,  as  a  proof  of  what 
has  been  done. 

I  am.  Sir,  yours,  &c., 

Andrew  B.  Brandram. 

Brandram't  Works,  Rotherbithe, 
January  16, 1856. 

The  experiments  made  at  these  works, 
with  a  view  to  meet  the  requirements  of  the 
Act  of  Parliament,  passed  in  1853,  for  the 
"  abatement  of  smoke  in  the  metropolis," 
commenced  with  a  tubular  boiler,  tne  di- 
mensions  of  which  are  as  follows ; — ^28  feet 
long,  6  feet  6  inches  diameter,  having  two 
tubes  of  2  feel  6  inches  diameter,  with  a  fire  in 
each.  This  boiler  was  driving  two  S6  horse- 
power condensing  engines,  by  Boulton  and 
Watt,  at  a  pressure  of  steam  of  di  lbs.,  the 
utmost  engine  power  ever  required  being 
67  horses,  and  a  high-pressure  boiler,  used 
for  boiling  oil,  drying  stoves,  &c.,  &c.,  at 
an  average  pressure  of  from  80  lbs.  to  40  lbs. 
The  furnaces  in  these  two  boilers  were  the 
only  ones  that  communicated  with  one 
large  chimney  shaft,  and  the  patentees  that 
were  called  in  were  ordered  to  fit  up  both 
boilers  in  order  that,  if  smoke  appeared,  the 
sin  of  one  should  not  be  laid  to  the  other. 
It  will  be  sufficient  to  say  that  the  patents 
which  were  tried  failed  entirely ;  the  steam 
was  never  kept  up  beyond  2^  lbs.,  and  at 
that  the  smoke  was  not  consumed,  and  oc- 
casionally the  steam  failed  altogether.    The 
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patentees  never  troubled  tbemselves  to  ask 
what  work  the  boiler  was  wanted  to  do,  but 
went  to  work,  as  I  know  to  my  cost,  in  the 
dark.  Disgusted  with  this  state  of  things, 
it  occurred  to  me  one  day,  when  the  smoke 
was  pouring  out  of  the  chimney,  and  no 
smoke  consumer  was  fitted,  and  the  engines 
were  exerting  the  full  power  required  of  67 
horses,  to  throw  off  the  work,  unknown  to 
the  engineer  or  stoker.  This  I  did  by  de- 
grees, until  only  4/)  horse-power  wss  left ; 
at  this  point,  after  repeated  trials,  the 
stoker  found  it  very  difficult  to  make 
smoke,  and  I  saw  at  once  that  this  was  at 
or  near  the  point  that,  to  maintain  3|  lbs. 
steam,  a  nearly  perfect  combustion  of 
coals  took  place  with  ordinary  csre  in 
stoking.  In  proportion  as  I  exceeded  45 
horse -power,  so  the  smoke  appeared. 
After  this  demonstration,  I  submitted  the 
dimensions  of  the  boiler,  with  the  steam- 
power  it  was  required  to  furnish,  at  the 
given  pressure  of  3^  lbs.  to  engineering 
calculation,  when  it  was  found  to  be  just 
about  one-third  deficient  in  evaporative 
power,  (although  before  ordering  it  of  the 
boiler  maker,  the  opinion,  not  only  of  ex- 
perienced engineers  but  of  practical  men, 
had  been  carefully  sought),  thus  verifying 
In  a  remarkable  manner  what  I  hsd  arrived 
at  by  actual  experiment.  May  there  not  be 
many  owners  of  steam  property,  who,  like 
myself,  till  pulled  up  by  a  Smoke  Act,  are 
utterly  unconscious  of  over-driving  their 
boilers!  and  can  any  patent  invention  be 
found  efiectually  to  consume  the  smoke 
under  such  circumstances  ?  If  any  patentee 
has  invented  an  apparatus  to  consume  the 
smoke  of  a  boiler  driving  60  horse-power, 
that  is  only  capable  of  driving  45  horse- 
power at  a  given  pressure  of  steam,  that  pa- 
tent is  invaluable  to  parties  who  have  only 
limited  boiler  room ;  but  I  can  only  come  to 
the  conclusion,  after  the  failures  I  experi- 
enced, that  such  a  thing  is  impossible,  and 
that  so  long  as  boilers  in  and  around  the 
metropolis  are  forced,  we  shall  not  get  rid  of 
the  smoke  to  that  extent  which  is  so  de- 
voutly to  be  desired.  Fortunately,  in  my 
case,  the  difficulty  was  overcome  by  my 
having  space  to  insert  a  second  boiler,  of 
the  same  dimensions,  and  by  working  the 
two  together,  I  need  hardly  add  I  need  no 
patent  application  for  the  consumption  of 
■moke,  neither  is  there  any  observable  wear 
and  tear  of  boiler  or  flre-bars.  In  the  high- 
pressure  boiler  before  alluded  to,  one  patent 
still  remains— that  of  Wright's,  an  arch 
over  the  centre  of  the  fire— causing  the 
black  smoke  in  the  front  to  pass  under  it, 
and  rise  over  the  bright  fire  at  the  back. 
This  failed  at  first  from  the  difficulty 
of  keeping  enough  bright  at  the  back ; 
but  I  inserted  a  perforated  iron  plate  under 


the  fire,  across  the  lower  part  of  the  tube, 
immediately  under  the  said  arch ;  and  the 
boiler  never  being  at  very  irregular  work, 
the  scheme  is  perfect.  The  rush  of  air  to 
the  extreme  end  of  the  ashpit  is  modified, 
and  there  is  now  no  difficulty  in  keeping  a 
bright  fire,  that  suflers  no  smoke  to  pass, 
but  converts  it  instantly  into  fiame.  Here 
also  a  uniform  pressure  of  steam  only  is 
attainable ;  over  80  lbs.  a  larger  fire  be- 
comes necessary,  and  instanUy  becomes 
unmanageable.  The  fire  in  front  of  the 
arch  is  not  sufficiently  robbed  of  its  smoke 
to  be  pushed  forward  as  bright  fire,  and  the 
whole  speedily  becomes  black  together. 
The  dimensions  of  this  boiler  are  14  feet 
6  inches  diameter,  and  the  fire-flue  is  2  feet 

8  inches  diameter.  More  high-pressure 
steam  is  now  required,  and  there  appears  no 
method  of  getting  it,  and  consuming  the 
smoke  at  the  same  time,  but  by  introducing 
a  second  boiler. 

I  believe  this  consumer  of  Wright's  to  be 
the  best  that  has  yet  appeared,  and  it  is  a 
close  approximation  to  Chanter's  patent, 
which  was  worked  under  two  wagon  boilers 
in  these  works  for  twenty  years,  and  re- 
duced   the    consumption    of    coals    from 

9  lbs.  to  10  lbs.  per  horse-power  per  hour  to 
5f  lbs.  by  actual  and  often  repeated  experi- 
ments. 

Having  so  far  succeeded  in  abating  the 
smoke  from  the  steam  boilers,  the  next  ob- 
ject was  to  equally  abate  it  in  the  chemical 
works,  in  which  were  upwards  of  forty  fires, 
under  what  may  really  be  termed  "  pots  and 
pans,"  whose  operations  were  dependent 
upon  flame,  so  that  there  was  no  oppor- 
tunity to  use  either  coke  or  anthracite  coal. 
Bearing  in  mind  the  efiectual  way  in  which 
the  smoke  from  the  black  coal  was  instantly 
turned  to  account  by  Chanter's  patent,  this 
method  was  brought  to  bear,  only  in  a  widely 
different  form,  at  first  under  a  700  gallon 
copper.  The  ash-pit  was  fitted  with  a  wrought 
iron  door,  and  a  fiue  made  into  the  chimney 
from  just  underneath  the  fire-bars.  The 
operation  was  as  follows:  Immediately 
after  putting  on  fresh  coal  the  usual  outlet 
into  the  chimney  was  stopped  by  a  damper, 
above  which  entered  the  ash-pit  flue,  caus- 
ing the  smoke  to  pass  downwards  through  the 
whole  of  the  previous  live  fire.  The  draught 
having  been  thus  reversed,  the  ash-pit  fiue 
came  into  operation ;  and  when  the  smoke 
was  consumed  the  ash-pit  door  was  opened, 
and  the  damper  drawn  and  the  fire  allowed 
to  take  its  usual  course. 

This,  although  it  acted  perfectly,  checked 
for  the  time  being  the  operation,  and  re- 
tarded the  work  so  much  that  it  was  neces- 
sary to  alter  the  arrangement,  which  was  done 
in  this  way: — ^I'he  fire-place  was  divided 
in  half,  and  fitted  with  two  fire-doors  and 
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two  ash-pits.  These  fires  were  connected 
at  the  back,  and  each  had  a  separate  flue, 
with  a  damper  in  each.  The  operation  of 
firing  was  as  follows.  A  bright  fire  having 
been  obtained  on  first  starting  in  the  right 
fire-place,  a  second  fire  was  lighted  in  the 
]eft  fire-place,  and  the  damper  of  that  flue 
shut.  It  is  evident  that  under  this  arrange- 
ment the  black  smoke  of  the  new  fire  passed 
over  the  bright  fire,  and  as  none  of  it  came 
out  of  the  chimney  top,  there  could  be  no 
doubt  it  was  consumed.  Thus  the  fires 
being  once  got  up  in  this  way,  alternate 
throughout  the  day;  and  with  patience 
and  perseverance  in  instructing  the  work- 
men they  have  at  last  become  so  used 
to  the  method,  that  unless  the  firework 
has  become  faulty,  which  it  rarely  does 
till  the  pot  itself  is  burnt  out,  the  com- 
bustion  of  the  smoke  is  most  perfect.  The 
total  expense  of  fitting  the  furnaces  on  this 
plan  was  little  short  of  300^,  all  of  which  it 
is  quite  certain  is  being  saved.  It  must  be 
observed,  that  in  chemical  work  the  fires 
at  the  close  of  each  operation  are  obliged  to 
be  either  partially  or  wholly  drawn,  and 
relit  again  on  commencing ;  this  of  course 
would  occasion  smoke,  but  even  this  has 
been  remedied  by  care  and  attention  on  the 
part  of  the  workmen,  who  found  that  in  pro- 
cess of  time  they  had  such  complete  com-1 
mand  over  the  fires  with  the  dampers,  that! 
they  can  now  work  throughout  the  day  with- 
out causing  smoke  at  all  (instead  of  through- 
out the  operations,  as  at  first),  without  the 
least  trouble. 

'  With  respect  to  the  saving  of  fuel  effected, 
it  is  hardly  to  be  recognized  under  the 
smaller  apparatus,  say  the  pan  of  100  or  150 
gallons,  while  under  that  of  700  or  800  gal- 
lons, and  in  long  fires  under  flat  and  shal- 
low evaporators,  it  reaches  nearly  12  per 
cent  and  almost  any  rubbish  can  be  burnt 
with  impunity. 

I  leave  the  subject  here,  having,  I  trust, 
stated  sufficient  to  show,  what  must  be  ap- 
rent  to  every  passer  by,  that  a  manufactory 
can  be  carried  on  in  a 'densely  populous 
neighbourhood  without  subjecting  the  in- 
habitants to  the  nuisance  of  living  in  a  con- 
tinual smother.  A.  B.  B. 


ON  THE   CALORIC   ENGINE,  AND 

ON    THE    NATURE   OF   MOTIVE 

POWER. 

To  the  Editor  of  the  Mechania*  Magazine, 

Sir, — ^Your  last  number*  presents  us  with 

a  new  edition  of  the  Caloric  Engine,  with 

alleged  improvements  of  a  very  singular 

character.     Mr.  Ericsson  certainly  displays 

great  talent  in  devising  mechanical  riddles 

wherewith  to  puzzle  the  engineering  world. 

»  No.  1691. 


This  ingenuity  is  unquestionable ;  but  it  id 
thrown  away  on  inventions  which  betray,  in 
a  very  remarkable  manner,  the  absence  of 
true  philosophical  conceptions  of  the  physi- 
cal ideas  embodied  in  their  operations ;  and 
their  fallacies  are  so  curiously  concealed  in 
his  contrivances,  that  he  is  not  only  led 
astray  himself,  but  many  sensible  persons 
are  induced  to  follow  him  in  pursuit  of  the 
f^fiM  fatuus  of  his  vagrant  imagination.  It 
is  singular,  however,  that  the  staid  practical 
talent  of  America  should  for  a  moment  have 
laboured  under  the  hallucination  6f  giving 
credit  to  an  invention  in  which  nothing  less 
than  the  perpetual  motion  was  the  object  to 
be  realized ;  for  that  such  was  the  character 
of  the  fallacy  embodied  in  the  theory  of  the 
caloric  engine,  I  had  the  honour  of  showing 
in  a  paper  read  before  the  Institution  of 
Civil  Engineers,  at  a  time  when  the  success 
of  the  invention  was  announced  in  the 
United  States  as  a  triumphant  fact  This 
will  be  seen  in  the  following  extracts : 

**  Caloric,  in  the  mechanical  view  of  the 
subject,  is  known  simply  as  a  force.  Now 
a  force  whose  action  does  not  imply,  to  the 
same  extent,  its.  extinction,  in  reference  to 
the  body  to  which  it  primarily  belonged ; — 
or  a  force  which,  admitted  to  become  for  an 
instant  extinct  in  one  body,  by  transmission 
to  another,  is  the  next  moment  capable  of 
becoming  self-recruited,  are  assumptions 
inconsistent  with  all  natural  phenomena, 
and  involve  a  manifest  impossibility.  Yet 
the  'caloric  engine'  is  chargeable  with 
this  absurdity,  so  far  as  it  is  founded  on  the 
principle  *  that  the  production  of  mechani- 
cal  force  is  unaccompanied  by  the  loss  of 
heat,'  and  that  'caloric  can  operate  over 
and  over  again.'  In  truUi,  it  amounts  to 
nothing  less  than  afiirming  the  principle  of 
perpetual  motion— affirming  that  power  can 
be  gratuitously  exerted,  that  it  can  be  con- 
tinued indeflnitely  in  action,  without  ex- 
haustion— affirming,  in  short,  that  Newton'a 
third  law  of  motion  is  untrue,  and  that 
action  and  reaction  are  not  equal  and  oppo- 
site. 

"  The  entire  science  of  motion  is  impli- 
cated in  this  law  of  action  and  reaction, 
which  certainly  it  is  not  necessary  now  to 
defend ;  but  it  is  not  a  law  of  motion  only 
— it  is  a  universal  law  of  Nature.  All  ob- 
servations and  experience  prove,  that  quali- 
ties and  quantities  of  all  kinds,  of  a  commu- 
nicable nature,  are,  in  the  very  act,  lost  by 
one  body,  in  proportion  as  they  are  received 
by  the  other.  Take  caloric,  for  insUnce,  in 
its  other  aspect,  as  simply  a  heating  quality, 
and  only  as  one  body  loses  temperature  is  it 
able  to  impart  it  to  another.  But  caloric, 
doubtless,  is  in  all  its  aspects  a  manifesta- 
tion of  force,  and  unquestionably,  as  a  me- 
chanical agent,  of  a  dynamic  force,  and 
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therefore  is  directly  amenable  to  tlie  iliird 
law  of  motion.  It  is  force,  in  the  disguise 
of  molecular  action-^it  is  atomic  force,  not 
yet  converted  into  mechanical  force— it  is, 
in  respect  to  either  ponderable,  or  impon- 
derable matter,  a  speciality  of  condition 
appealing  to  the  feeling  of  heat  for  its  per- 
ception, but  susceptible  of  being  changed 
into  another  speciality,  recognized  by  a 
tense  of  force  or  power.  As  mechanioal 
motion — which  is  me  motion  of  masses  in 
their  entirety---can  be  and,  to  be  made  nse- 
fal,  usually  is  transformed  into  molecular 
actions,  such  as  those  involved  in  heat  and 
electricity,  and  in  the  rupture  of  cohesive 
force,  so,  through  the  medium  of  combus- 
tion, these  transformations  can  be  reversed, 
by  first  liberating  molecular  forces,  and 
then  fixing  them  in  the  entire  movement  of 
a  mass,  so  as  to  be  rendered  available  as  a 
mechanieal  power.  Now  that  peculiar 
molecular  activity  which,  by  some  myste- 
rious process,  creates  the  feeling  of  heat,  is 
not  susceptible  of  an  increasing  degree  of 
intensity,  except  when  the  body  is  under  the 
restraint  of  limits  to  its  volume.  Remove 
these— as  can  be  done  in  an  elastic  fluid — 
and  any  further  accession  of  caloric  is  no 
longer  apparent  under  the  form  of  an  in- 
creasing temperature,  or  of  an  increasing 
degree  of  repulsive  force  {  but  it  makes  itself 
visible  in  an  increased  range  of  this  force — 
that  is  to  say,  the  tension  remaining  con- 
stant,  a  dynamic  force  is  generated,  at  the 
expense  of  this  caloric,  as  its  exciting  cause. 
Thua  mechanical  force  is  developed  simul- 
taneously  with  a  loss  of  heat,  in  entire  con. 
formity  with  the  law  of  action  and  reaction. 
The  usual  phrase  is,  that  heat  becomes 
latent. 

"  The  order  and  character,  then,  of  these 
phenomena  justify  the  inference,  that  what 
js  at  one  time  heat,  is  at  another  time  mo- 
dified into  mechanioal  action,  they  being 
reciprocally  convertible  quantities  i  and,  in 
truth,  the  change  of  either  into  the  other  is 
matter  of  experiment.  It  follows,  then,  that 
sensible  caloric  is  an  indication,  not  of  the 
presence,  but  of  the  abeyance  of  mechanical 
action — ^not  of  its  actual,  but  of  its  potential 
existence,  and  that  a  working  force  can  ap- 
pear  only  as  heat  disappears.  This  is  an 
important  truth,  although  veiled  somewhat 
by  refinement  of  conception  and  nicety  of 
(liuinction,  for  which  there  is  a  want  of  an 
adequate  terminology.  This  truth,  so  di* 
rectly  in  opposition  to  the  idea  of  caloric 
operating  over  and  over  again,  is,  however, 
apt  to  be  overlooked,  on  account  of  the 
general  familiarity  with  a  display  of  heat, 
simultaneously  and  in  intimate  connection 
with  the  development  of  steam  force.  It 
thus  appears,  on  a  superficial  view,  that 
heat  operates  as  a  force,  and  at  the  sam6 


time  exists  as  heat;  whereas,  heat  apper- 
taining even  to  steam  in  the  cylinder  is  not 
really  aoting,  although  ever  ready  to  act  in 
the  production  of  elastic  force,  and  ever 
vanishing  in  the  process.  This  sensible 
heat  of  the  working  steam  is,  it  is  true,  its 
necessary  condition  whilst  maintaining  the 
constant  state  of  its  tension ;  but  it  is  not 
the  efficient  cause  of  force— it  is  not  that 
which  creates  repulsion  between  the  par- 
tides  of  steam,  otherwise  it  would  at  all 
times  be  the  direct  measure  of  thttt  repul- 
sion, which  it  is  not— it  is  only  an  accom- 
panying quantity  of  oaloric,*  which  when 
calM  upon  by  the  permitted  expansion  of 
steam  to  do  real  work,  is  absorbed,  becomes 
latent,  and  disappears.  If  this  were  not  the 
true  representation  of  the  fact,  caloric  could 
be  heat  and  force  also,  at  the  same  time. 
This  is  the  popular  idea,  and  science  per- 
haps has  not  been  exempt  from  it  i  but  if  it 
were  so,  there  would  be  no  impraoticability 
in  the  project  of  making  it  Operate  over  and 
over  again,  and  the  creation  of  power,  in  the 
absolute  sense  of  the  words,  Would  be  within 
the  capability  of  man* 

"  The  idea  of  making  heat  generate 
power,  and  yet  lose  nothing  itself,  oannot  be 
sound,  as  it  must  ever  be  ready  to  produce 
more  power  ad  infimtum^u  course  of  action 
which,  if  it  were  possible  to  prevail  as  an 
ordinance  of  nature  in  her  general  opera- 
tions, would  soon  bring  the  world  to  an  end." 

It  is  true  that  since  failure  has  showed 
the  fallacy  of  the  idea,  the  notion  of  the  re- 
generation of  force  has  been  disclaimed  for 
Mr.  Ericsson,  and  it  is  not  now  insisted  in 
this  new  and  improved  edition  of  the  calori 
engine  {  it  being  stated,  **  that  the  object  of 
the  regenerator  is  merely  that  of  economis- 
ing fuel " — sn  advantage  which  it  is  justly 
entitled  to  claim)  but  that  the  original 
theory  of  the  engine  was  to  make  caloric 
**  operate  over  and  over  again,"  is  evident 
from  the  very  name  given  to  the  peculiar 
appendage  of  the  engine,  **  The  Regene- 
rator," and  from  the  fact,  that  in  the  pages 
of  your  Magazine,  either  for  1838  or  1894, 
Mr.  Ericsson  advanced  this  principle,  '*  that 
the  production  of  mechanioal  force  is  unac- 
companied by  the  loss  of  heat,"  except  such 
as  arises  unavoidably  from  radiation  and 
the  like. 

With  this  retrospect  of  the  past  history  of 
the  calorio  engine  before  us,  it  is  impossible 
not  to  look  suspiciously  upon  it  in  its  new 
form.  The  improvement  now  brought  for- 
ward is,  to  obviate  the  evil  which  it  is  said 

«  It  is  probable  that  the  more  correct  physical 
idea  concemlnir  sensible  heat  is  not  that  In  the 
text,  of  a  superflouB  quantity,  but  of  a  continual 
trantformatlon  6f  $utio  into  an  emiMlon  or  projcc- 
tile  force.  Whatever  be  the  hypothesis,  the  deduo- 
tion  is  the  same,  and  necessarily  bo,  that  the  same 
force  cannot  opoiate  in  dUferent  modes  at  one  time* 
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"  experience  has  demonstrated,  that  in  order 
to  obtain  a  aufficient  supply  of  air,  without 
resorting  to  a  dangerously  high  temperature, 
the  supply  pump  must  be  of  such  large  ca- 
pacity,  that  the  differential  active  area 
becomes  too  small.''  In  fact,  the  pump 
absorbs  half  the  power,  and  the  object  is  to 
dispense  with  it,  and  this  is  accomplished 
by  certain  curious  mechanical  contrivances 
of  Tery  complex  operation,  by  which  the 
pump  appears  to  be  dismissed.  And  so  it 
is  in  form;  but  it  is  only  by  making  a 
cylinder  with  two  pistons  perform  the  double 
function  of  working  and  pumping.  No 
legerdemain  sort  of  contrirance  thA  Mr. 
Ericsson  can  devise  will  enable  him  to 
evade  the  necessity  (unless  operating  con- 
tinually with  the  same  body  of  air  in  closed 
vessels)  of  supplying  air  under  a  pressure 
which  must  be  deducted  from  the  total  force 
developed  by  the  engine.  But,  says  Mr. 
Ericsson,  "  the  power  thus  applied  to  com- 
press the  supply  air  is  not  actually  expended, 
but  merely  borrowed,  for  it  is  so  much  added 
to  the  elastic  force  of  the  air  by  which,  when 
heated,  the  engine  is  impelled."  That  is 
true,  but  such  is  the  fact  also  when  an  air 
pump  is  explicitly  as  well  as  implicitly  em- 
ployed. It  is  perfectly  correct,  that  '*  the 
supply  of  air  is  not  an  actual  consumption, 
but  a  mere  transfer  of  power,"  and  that 
*'  the  compression  which  it  receives  at  first 
from  the  piston  when  working  in  one  direc- 
tion, it  returns  to  the  piston  when  working 
in  the  opposite  direction;"  but  that  this 
arises  "from  the  advantages  due  to  the 
arrangement  of  the  two  pistons  as  specified," 
is  wholly  incorrect,  for  a  repayment  of  the 
power  expended,  necessarily  belongs  to  all 
pumping  arrangements  whatever.  Mr.  Erics- 
son thinks,  that  by  a  covert  instead  of  an  overt 
appropriation  of  the  power  of  the  engine  to 
furnish  the  air  supply,  he  is  enabled  to  claim 
exclusively  for  himself,  what  he  appears  to 
imagine  is  a  new  discovery  peculiar  to  his 
arrangements — ^the  borrowed  character  of 
the  power  employed  in  pumping ;  but  this 
cannot  be  conceded  to  him,  although  pro- 
bably it  is  the  popular  opinion,  that  such 
power,  especially  as  seen  in  forcing  water 
into  the  boiler  of  the  steam  engine,  is  abso- 
lutely lost.  This,  however,  is  not  the  case,  for 
it  imparts  an  addition  to  the  elastic  force  of 
the  steam  independent  of  heat  Steam  en- 
gines, in  fact,  are  as  much  worked  on  the 
differential  principle  as  any  air  engines  are ; 
that  is  to  say,  the  actual  power  of  the  en- 
gine, under  this  point  of  view,  depends  on 
the  difference,  not,  to  speak  generally,  **  be- 
tween the  areas  of  the  working  and  supply 
pistons"  as  stated  in  the  description  of  the 
present  invention,  but  between  the  respec- 
tive cubical  contents  discharged  by  each, 
stroke  for  stroke,  or  in  a  given  time,  always 


supposing,  however,  that  the  supply  ii  Just 
equal  to  the  demand. 

Let  us,  for  the  sake  of  brevity,  conceive 
forces  to  exist  as  volumes.  Now,  when 
motive  power  is  derived  from  the  forcible 
expansion  of  substance  in  volume,  and  when 
by  the  application  of  heat  of  sufficient  tem- 
perature, taking  air  as  the  subject  matter, 
it  is  doubled  in  volume,  it  is  clear  that  the 
power  gained  is  equal  only  to  one  volume,for 
that  only  is  the  range  of  the  dynamic  force, 
the  initial  space  occupied  by  the  air  being 
necessarily  excluded.  This  is  the  limit 
which  nature  herself  imposes,  and  wt  can- 
not possibly  get  any  more ;  and  this  mode  of 
viewing  the  subject,  by  conceiving  the  dif. 
ference  that  arises  in  the  volume  of  the 
same  body  under  the  influence  of  heat, 
gives  us  in  the  abstract  the  normal  exem. 
plar  of  the  origin  and  extent  of  motive 
power.  But  when,  in  the  usual  mode  of 
constructing  engines,  a  reservoir  of  ex- 
panded motive  matter,  be  it  more  or  less, 
is  employed,  and  it  becomes  necessary  to 
supply  fresh  volumes  of  it  against  the  pres- 
sure which  it  exerts,  then  the  gross  force 
developed  through  the  engine  is,  under  the 
same  temperature,  equal  to  two  volumes; 
for  every  volume  forcibly  supplied  is  doubled, 
and  the  power  mechanically  in  operation  is 
exerted  through  a  two-fold  range. 

Now,  Mr.  Ericsson,  seeing  that  the  ac- 
tual development  of  force  is  equal  to  two 
volumes,  wishes  to  appropriate  them  both 
as  a  clear  gain ;  but  this  he  cannot  do, 
for,  as  we  have  seen,  nature  gives  us 
only  one  volume  of  motive  power.  The 
gross  power  of  the  engine,  therefore,  must 
be  necessarily  liable  to  an  abatement  of 
one  half;  and  accordingly  it  is  found,  that 
on  the  supply  pump  this  half  is  expended 
— that  is  to  say,  the  power  we  borrowed  for 
this  purpose  is  returned  again.  Thus  com- 
ing back  to  the  point  from  which  we  started, 
the  results  are  accordant  with  what  I  have 
given  as  the  natural  pattern  of  expansive 
power ;  and  are  precisely  the  same  as  are 
obtained  in  the  more  simple  mode  of  con- 
atructing  an  engine,  in  which  the  same 
volume  of  air  is  operated  upon  alternately 
by  contraction  and  expansion,  according  to 
the  plan  which  the  late  Mr.  Brunei  and 
myself  proposed  some  thirty  years  since, 
for  the  construction  of  a  carbonic  acid 
engine.  Thus  even  if  we  do,  in  real  truth, 
get  rid  of  the  air-pump,  according  to  the 
mode  here  alluded  to,  we  gain  nothing  by 
it,  for  the  course  and  constitution  of  things 
cannot  be  coerced  by  any  contrivances  of 
ours.  Still  less  can  Mr.  Ericsson  hope  to 
succeed  in  cheating  nature,  by  the  mere 
mechanical  trickery  of  making  the  piston 
and  cylinder  do  the  work  of  a  pump.  If, 
therefore,  such  is  **  the  improvement  with* 
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oat  wkieh  the  power  of  air  engines  will 
always  be  found  insufficient  for  practical 
pnrposei,"  Mr.  Ericsson  has  himself  pro- 
nounced the  doom  of  his  own  inventions. 
I  am,  Sir,  yours,  &c., 

Benjamin  Cuevbrtoii. 
January  16, 1866. 

A  PRACTICAL  METHOD  OF 

TRISECTING  ANGLES. 

To  ike  Editor  o/lfte  Mechanict*  Magazine, 

Sir,— From  the  fourth  corollary  of  my 

former  letter  *  on  the  trisection  of  angles,  a 

simple  and  very  accurate  practical  method 

of  trisecting  angles  can  be  derived.f 


Let  ABC  be  the  angle  to  he  trisected. 
Take  BA=BC;  join  CA ;  draw  CM  paral- 
lel to  BA  and  cut  CD=BA,  DE=BA. 
Now  assume  ABK  to  be  i  ABC.  Take  a 
point  I  on  D£ ;  (we  take  I  nearer  to  D 
than  to  E,  only  to  make  the  figure  clearer) 
join  BI,  cutting  AC  in  H ;  then  if  Z  ABI 
>  Z  ABK,BH>DL  For, draw  HN parallel 
to  IK  meeting  BK  in  N,  we  get  (BK  cut- 
ting  CAin  L): 

BH  +  BL-ID  =  BH+DK-  ID=  BH 
+IK  >BHH-HN  >BN>  BL, 

.-.    BH>ID. 

If  we  therefore  mske  Dr=BH,  I'  will 
fall  on  IM,  and  since  BH<BL,  because 
BD  would  be  perpendicular  to  AC,  1'  will 
fall  between  I  and  K. 

Now,  from  A  BLH,  we  get 

BH :  BL=sin  (oo*-^^) 


Or, 


(^+^.lbh). 


ABC 


(ABC  \ 

— g--LBHJ. 

This  last  ratio  is  (at  least  as  long  as 
ABC  is  Goncaye)  evidently  little  less  than 
1,  therefore  V  will  not  fall  far  from  K ;  and 
since  I'K  subtends  a  very  small  angle  at  B, 
Z  I'BA  will  be  very  little  >  Z  ABK. 

We  ean  now  make  the  same  con- 
struction  with    regard    to    BI'     as   with 

•  Meek,  Map,,  vol.  IziiU,  p.  589,  No.  1688. 

t  I  may  take  this  opportunity  of  adding  the 
following  to  that  corollary: 

If,  in  the  figure  relating  to  it,  we  draw  a  perpen- 
dieoiar  BP  on  AK,  AP  shall  be  an  arithmetic 
mean  between  AB  and  AH.  For,  A  ABP  is  simi- 
lar to  A  KOD,  sad  AB=iQK ; 

,-.  AP  =iDK=54(AB+AH). 


regard  to  BI,  and  thus  determine  a  new 
point  I"  which  will  be  nearer  to  K  than 
r,  nearly  in  the  same  ratio  as  V  was 
nearer  to  K  than  I,  and  so  on.  It  is  evi- 
dent that  after  one,  two,  or  at  the  most 
three  such  trials,  we  shall  arrive  to  a  posi- 
tion  of  I  dashed  which  will  in  reality  be  no 
more  distinguishable  from  K.  If  Z  ABI 
had  been  somewhat  <  ABK,  nothing  essen- 
tial would  haTe  been  changed  in  the  above 
method. 

If  ZABC  is  tery  obtuse,  the  method 
becomes  somewhat  less  accurate,  but  we 
can  trisect  the  supplement  of  ABC  and 
subtract  the  result  from  60**. 

The  approximate  position  of  K,  upon 
which  that  of  I  will  depend,  can  be  deter- 
mined it  priori  by  considering  that  as  ABC 
decreases  from  180^  to  0°,  K  moves  from 
D  to  E.  For,  putting  Z  ABC=a,  AB=1, 
BL=»,  we  get  from  A  ABL  : 

«:  l=sin/90^^-— )  :  8in/90o+4\ 
a  ,         a 

=C0.-  .  CO.- 

s=  4  COS  s^  —3  co8-£.  :  cos  — 
e  6  6 

=  4  cos  9  -g — 3  ;  1 

•.      *  as  4  cos  »-g-  — 8.« 

(For  ;t=i,  we  get ;  o=124o  13'  44^.) 
From  this  formula  it  is  easily  seen  tiiat 
as  a  decreases  from  540°  to  0°,  x  increases 
from  —  8  to  +  1. 

For  a  =   180^  DKr:  «  =  0 
a  =  135%  DK=  X  =  041 
a  =     90%  DK=  X  =  0-73 
a  =     60®,  DK=  «  =  0-88 
a  =     46°,  DK=  X  =  093 
a  =    30«,  DK=  X  =  0-97 
The  value  of  x  can  also  be  found  approx- 
imatively  from  the  figure  itself  by  uking 
d  priori  an  approximate  value  of  ^  ABC,  or 
in  fact  by  drawing  BI  so  that  DI  may  be 
nearly  equal  to  BH. 

*  Hence  we  get: 


T=iv"+«- 


This  value  ean  be  constructed  geometrical ly, 
and  ean  l>e  applied  to  solving  georoetrically  the 
problem : — 2*0  deter ibe  an  iioseelet  triangle,  having 
given  it*  tide*  and  the  part  of  the  line  trisecting  Ht 
vertical  angle,  contained  between  the  vertex  and  the 
base.  The  simplect  construction,  however,  ie  de> 
rived  from  cor.  I  of  my  former  letter.  For,  If  in 
the  figure  relating  to  it,  AD,  DC  be  given,  the 
three  tides  of  A  ADE  are  known,  and  the  con- 
itruction  of  ADB  is  easily  achieved.  If  AD.  AC 
had  been  given,  A  ACE  would  have  been  known, 
and  hence  A  ADB.  Bat  if  AB,  AC,  or  AB,  CD, 
or  AC,  CD  are  given,  A  ADB  cannot  be  con- 
structed geometricaUy. 
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As  an    example,  take    ZABC  =  60^, 
I  ABI=:21».     Put  L  ABr=4»,  we  get : 
From  A  ABH : 

BH:  I=«in60o:8m81«. 
From  A  BCi' : 

Cr  :  l=sin  (60«— 0)  :  sin  ^ ; 

or  1+  !ll^^  :  l=sin6O«cot0-cos6OO;  1 


sin  810 
1  + 


>/3 


2  sin  81° 


+* 


1 


Finishing  the  calculation,  we  find: 

^=20«r  11  "•  58. 
The  error  is  therefore  diminished  from 
lo  to  1'  11"- 5  3,  or  nearly  in  the  ratio 
50 :  1.  If  we  now  find  the  point  I",  as 
shown  above,  the  error  will  be  reduced  to 
1'  11"*  53 

nearly  — 'or  l"-*,  a  value  altogether 

50 
inappreciable  for  ordinary  purposes. 

This  method  of  trisecting  angles  will,  I 
think,  be  found  the  most  practical,  when 
great  accuracy  is  required,  especially  by 
taking  BA  large. 

I  am.  Sir,  yours,  &c., 

C.  J.  Recordon. 

P.S.— If  we  admit  with  "  Cantob  "  that  a 

cycloid  can  be  accurately  described,    we 

have   the  means  not  only  of  trisecting  an 

angle,  but  also  of  squaring  a  circle,  and  of 

finding  any  part  —  of  an  angle,  — being  any 

w  % 

ratio  into  which  a  straight  line  can  be  geo- 
metrically  divided.  C.  J.  R. 

Cambridge,  Dec.  22,  1855. 


THE  DECIMAL  COINAGE  QUES- 
TION. 

[The  following  is  an  extract  from  a  letter 
recently  addressed  to  Mr.  S.  A.  Good, 
master'  of  the  Royal  Dockyard  school, 
Pembroke,  to  Robertson  Gladstone,  Esq., 
president  of  the  Liverpool  Financial  Reform 
Association.] 

The  more  closely  I  examine  the  matter, 
the  more  I  convince  myself  that  it  (the 
millesimal  division  of  the  pound)  is  purely  a 
question  of  convenience  to  the  banking  and 
commercial  interests,  and  that  people  gene- 
rally can  derive  little  or  no  benefit  from  the 
Eroposed  change.  On  the  contrary,  appre- 
ensions  are  justifiable  that  very  great  in- 
jury  to  the  poor  would  be  the  consequence 
of  any  such  system  becoming  the  law  of  the 
land.  ♦  •  • 

Mr.  Kirkham,  in  his  evidence  before  the 
Parliamentary  committee  of  1853,  states 
that  he  sold  in  one  day,  to  230  customers, 
400  articles  averaging  7\d,  each,  of  which 
as  many  as  315  did  not  exceed  Zd,  each. 
Now,  the  nearest  adjustment  he  could  make 
in  "mils"  (11  for  2\d.)  would  leave  him  a 


gainer  of  4«.  8<i.,  or  4  3.5  per  cent.,  at  of 
course  the  loss  of  his  poor  customers,  unless 
his  ardour  in  the  cause  of  decimalism  in- 
duced him  to  sacrifice  4  per  cent.,  or  3«.  4i/., 
on  his  day's  sales.  The  following  items  of 
a  Saturday  night's  expenditure  in  a  grocer's 
shop,  by  tiie  wife  of  a  mechanic,  will  serve 
to  illustrate  the  pecuniart/  efiect  on  a  very 
large  proportion  of  the  population  of  sub- 
stituting the  "mil"  for  the  penny  as  a 
standard  of  value : 

Pence,  would  be  Mils. 

1  oz.  tea 3      charged     13 

§  lb.  sugar 2i  „  11 

2  oz.  cofiee 2  „  9 

2  oz.  arrowroot  ..   3  „  13 

lib.  fiour    2|  „  12 

1  lb.  oatmeal  ....   1  ^  „  7 

Ub.rice 2^  „         11 

i  pint  peas 1|  „  6 

I  lb.  butter 3  „  13 

i  lb.  lard 2|  „  10 

i  lb.  cheese 3|  „  15 

lib.  soap   2h  „  11 

ilb.  starch 2  „  9 

1  oz.  blue U  }i  7 

1  oz.  pepper  ....   1^  „  6 

1  oz.  mustard....   lj[  „  7 

1  packet  blacklead  H  >»  7 

1  lb  soda. .  • 1  „  5 

I  pint  vinegar..  ••   1|  „  7 


3*.  4rf. 


l79ssS9.7d. 


In  this  example,  the  alteration  amounts  to 
7  2-5  per  cent  against  the  purchaser,  and 
on  the  very  moderate  assumption  that  in  the 
United  Kingdom  there  are  4,000,000 
families  who  spend  each  on  an  average  but 
6#.  8J.  a  week  on  similarly  priced  articles, 
the  substitution  of  **  mils"  for  pence  would 
make  a  difierence  of  not  less  than  iglOO,000 
weekly,  or  nearly  five  milUons  and  a  quarter 
annuaVy  i  I  leave  it  to  the  advocates  of 
the  new  system  to  calculate  the  time  that 
would  elapse  before  "  things  would  find 
their  proper  level."  The  experiment,  in 
the  meanwhile,  would,  under  the  most 
favourable  circumstances  imaginable,  prove 
to  be  an  exceedingly  costly  one  to  those 
least  able  to  bear  the  expense. 


SPECIFICATIONS  OP  PATENTS 
RECENTLY  FILED. 

WiLKiMs,  W.  C.  An  improvement  in 
lamp*.  Patent  dated  June  21,  1855.  (No. 
1419.) 

This  invention  consist!  in  fitting  inside 
the  wick  or  flame  in  an  Argand  burner  a 
silvered  or  other  suitable  reflector ;  in  pro- 
tecting the  reflector  by  a  glass  chimney 
placed  outside  of  the  reflector  and  inside  of 
the  flame ;  and  in  keening  the  reflector 
comparatively  oool  by  allowing  an  upward 
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current  of  atmospheric  air  to  pass  both  in- 
side thereof  and  outside  between  it  and  the 
glass  chimney.  The  reflecting  surface  will 
be  kept  from  being  tarnished  by  the  glass 
chimney,  which  prevents  smoke  and  the 
products  of  combustion  from  coming  in 
contact  with  it,  while  the  streams  of  cool  air 
passing  up  inside  and  outside  of  it  will 
prevent  its  becoming  so  heated  as  to  de« 
stroy  its  reflecting  surface. 

Ben'Jamin,  J.  ImprovemenU  in  apparatus 
for  the  manufacture  of  gas,  (A  communi- 
cation.) Patent  dated  June  21,  1855.  (No. 
1423.) 

CUums, — 1.  Constructing  a  retort  with 
three  compartments  communicating  toge- 
ther so  as  to  form  one  continuous  passage, 
and  having  a  lid  or  lids  for  charging  and 
discharging,  and  a  pipe  adapted  for  the 
introduction  of  water  or  steam.  2.  The 
combination  of  a  syphon  pipe  with  a  retort 
constructed  as  above  described. 

BouGBREAU,  T.  Improvements  in  appa- 
ratus for  roasting  coffee.  Patent  dated  June 
21,  1855.    (No.  1424.) 

This  invention  consists  in  using  a  sphe- 
rical in  place  of  a  cylindrical  apparatus,  and 
in  giving  to  such  spherical  apparatus  rota- 
tory motions  about  both  a  horizontal  and  a 
vertical  axis  simultaneously. 

Keevil,  R.  Improvement  in  vessels  used 
in  the  wuun^facture  <f  cheese.  Patent  dated 
June  21,  1855.    (No.  1425.) 

This  invention  consists  in  making  such 
vessels  with  fixed  strainers  at  the  side  or 
bottom,  or  both. 

Basbbe,  W.  Improvements  in  the  manw 
facture  rf  paper.  Patent  dated  June  21, 
1855.     (No.  1426.) 

This  invention  consists  in  introducing 
perfumes  or  scents  into  the  pulp  from  which 
paper  is  made ;  or  in  immersing  the  paper, 
by  preference  in  the  green  state,  in  liquid 
perfumes  or  scents. 

Young,  L.  An  improvement  in  the  con- 
struction of  gas-regulators.  Patent  dated 
June  21,  1855.    (No.  1428.) 

The  object  of  this  invention  is  to  facili- 
tate the  dip  of  the  floating  drum  of  a  gas- 
regulator  into  the  mercurial  joint.  In  order 
to  effect  this,  a  counterpoise  to  the  resist- 
ance which  the  mercury  offers  to  the  de- 
scending drum  is  provided,  by  making  the 
rod  or  lever  which  connects  the  floating 
drum  with  the  regulating  valve  hollow,  and 
inserting  therein  mercury  or  its  equivalent. 

Bellfobd,  a.  £.  L.  Improvements  in 
steam  engines  for  pumping  and  other  purposes, 
part  qf  which  improvements  is  also  applicable  to 
pumps,  .(A  communication.)  Patent  dated 
June  21,  1855.    (No.  1430.) 

This  invention  primarily  consists  in  lead- 
ing the  eduction  pipe  of  a  steam  engine  into 
the  suction  pipe  of  a  force  or  lift  pumpt 


whereby  the  condensation  of  tlie  steam  is 
effected,  and  a  vacuum  produced  without  a 
separate  condenser  and  air  pump. 

Teall,  W.  An  improved  method  qf  treat- 
ing and  working  soapy  or  greasy  waters^  in 
order  to  obtain  the  greasy  substances  there- 
from. Patent  dated  June  22,  1855.  (No. 
1431.) 

This  invention  consists— 1.  In  the  treat- 
ment of  soapy  or  fatty  waters  by  artificial 
heat  as  described.  2.  In  subjecting  soapy 
or  fatty  waters  to  currents  of  atmospheric 
air,  preparatory  to  the  decomposition  and 
separation  of  the  soapy  or  fatty  matters. 

Chase,  O.  R.  An  improved  machine  for 
making  lozenges,  [and  for  other  purposes. 
Patent  dated  June  22,  1855.     (No.  1432.) 

This  machine  is  merely  an  improvement 
on  that  described  in  the  specification  of  a 
patent  granted  to  the  infentor  the  21st  of 
June,  1854. 

Simon,  S.  E.  G.  The  use  of  a  new  ma- 
terial in  the  manufacture  of  paper.  Patent 
dated  June  22,  1855.    (No.  1433.) 

This  invention  consists  in  the  substitu- 
tion wholly  or  in  part  of  the  plants  of  the 
different  species  of  the  family  sparganium, 
particularly  that  known  as  the  sparganium 
erectum^  or  sparganium  ramosum,  for  rags  in 
the  manufacture  of  paper. 

White,  S.  Improvements  in  washing, 
cleansing,  and  drying  grain.  Patent  dated 
June  22, 1855.    (No.  1434.) 

Claims, — 1.  The  employment  for  the  pur- 
pose  of  washing  and  cleansing  graiu  of  an 
apparatus  consisting  of  an  Archimedean 
screw  furnished  with  agitators  between  its 
threads,  and  placed  in  a  perforated  plate  or 
trough  contained  within  a  esse  or  tank  sup- 
plied with  water  or  other  fluid.  2.  The 
employment  in  a  kiln  for  drying  grain  and 
similar  purposes  of  a  shaft  with  arms,  and 
rakes,  and  stirrers  fixed  thereon  in  inclined 
directions,  or  a  series  of  such  arms  carrying 
rakes,  in  such  manner  that  the  materials  to 
be  dried  may  be  well  stirred,  and  moved 
towards  the  point  at  which  they  are  to  be 
delivered  from  the  kiln. 

Bellford,  a.  £.  L.  Improvements  in 
screw 'futenings,  (A  communication.)  Pa* 
tent  dated  June  22,  1855.    (No.  1435.) 

This  invention  mainly  consists  in  con- 
structing the  head  of  a  screw  bolt  of  fixed 
wedges  or  inclined  pieces  and  loose  expand- 
ing pieces,  whereby  the  screwing  up  of  the 
nut  causes  the  said  head  to  expand  for  the 
purpose  of  making  it  fit  tightly  in  a  suitable 
hole  in  which  it  is  placed. 

Bellford,  A.  £.  L.  Improvements  in 
pulverizing  quartz,  mineral,  and  other  hard 
substances,  (A  communication.)  Patent 
dated  June  22,  1855.    (No.  1437.) 

This  invention  consists  in  combining  with 
a  rotating  vessel  having  a  rim  against  which 
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the  substance  to  be  crushed  is  distributed 
aud  held  by  centrifugal  force,  one  or  more 
wheels  with  rounded  or  bevelled  treads 
turning  on  axes  arranged  radially,  or  nearly 
so,  to  the  axis  of  the  pan  or  shell,  and  whose 
planes  of  motion  are  tangential  to  a  circle 
of  a  less  diameter  than  the  rim  of  the  pan. 

Alleyne,  J.  G.  N.,  and  II.  Strafford. 
Improvements  in  railway  brakes.  Patent  dated 
June  22,  1855.     (No.  1438.) 

Claims. — 1.  Constructing  railway  brakes 
in  such  manner  that  the  brake  -  lever  is 
secured  by  means  of  a  bar  or  paul  placed 
above  it,  and  turning  upon  a  pin  or  centre. 
2.  Constructing  railway  brakes  with  a  bar 
or  paul  turning  upon  a  pin  or  centre  and 
placed  above  the  brake  lever,  which  passes 
through  an  eye  or  loop  in  the  bar  or  paul, 
find  is  secured  by  the  aforesaid  bar  or  paul 
entering  notches  or  teeth  on  the  brake  lever, 
or  by  means  of  a  pin  entering  holes  in  that 
lever. 

Pen  RICE,  H.  N.  Improvements  in  machi' 
nery  for  propelling  vessels.  Patent  dated 
June  22,  1855.    (No.  1439.) 

In  this  invention  (which  resembles  that 
of  which  Captain  Penrice  exhibited  a  model 
in  the  Great  Exhibition  of  1851)  propellers 
are  fixed  at  or  near  the  ends  of  bars  which 
at  their  opposite  ends  are  connected  to 
cranks,  either  by  connecting  rods  or  directly 
to  the  crank  pins.  Each  of  the  propeller 
bars  is  supported  by  a  guide  which  moves 
on  an  axis ;  and  in  order  to  sustain  the  rods 
the  guides  are  arranged  to  give  them  sup. 
port  for  as  large  a  portion  of  their  length  as 
conveniently  may  be.  In  order  to  govern 
the  motion  of  the  propellers,  eccentrics  are 
used,  which,  by  intermediate  rods,  actuate 
the  guides  in  such  manner  as  to  cause  the 
propellers  to  descend  into,  push  against, 
and  rise  from  the  water  successively. 

SoREL,  S.  T.  M.  A  machine  for  applying 
adJiesive  matters  on  stuffs f  and  also  for  apply- 
ing on  the  said  matters  other  substances  or 
sfuffs.  Patent  dated  June  23,  1855.  (No. 
1440.) 

The  essential  principle  of  this  machine 
consists  in  the  employment  of  a  sheet  of 
vulcanized  caoutchouc,  or  other  analogous 
sub&tance  capable  of  supporting  a  high 
temperature  and  resisting  the  action  of  the 
solvents  of  caoutchouc  and  gutta  pcrcha, 
and  serving  to  spread  compositions  in  regu- 
lar coats  upon  the  tissues. 

Walker,  T.  Improvements  in  projectiles 
for  ordnance  and  other  fire-  arms.  Patent  dated 
June  23,  1855.     (No.  1441.) 

These  improvements  relate  chiefly  to  the 
forming  of  projectiles  which  are  of  a  cylin- 
drical figure,  or  partly  so,  with  grooves  or 
flutes  slightly  inclined  across  their  cylin- 
drical surface,  for  the  purpose  of  giving  to 
them  a  tendency  to  rotate. 


Mowbray,  F.  W.  Improvements  in  looms 
for  weaving.  Patent  dated  June  23,  1855. 
(No.  1442.) 

Claims. — 1.  Arranging  and  combining 
apparatus  for  operating  the  adjoining  sel- 
vage threads  of  breadths  of  fabric  woven 
side  by  side  to  be  separated  by  cutting, 
whereby  such  selvnge  threads  may  have  a 
continuous  twist  given  to  them  in  one  di- 
rection. 2.  Arranging  and  combining  certain 
parts  for  operating  rotatory  shuttle  boxes 
as  described.  3.  So  arranging  and  com- 
bining apparatus  for  operating  rotatory 
shuttle  boxes,  that  such  may  be  capable  of 
moving  a  distance  equal  to  two  compart- 
ments of  the  series;  also,  another  me- 
thod of  operating  rotatory  shuttle  boxes.  4. 
A  mode  of  arranging  and  combining  parts 
for  taking  back  the  picker,  as  described.  5. 
Certain  arrangements  and  combination  of 
parts  for  stopping  the  loom  when  the  shut- 
tle does  not  properly  land  in  its  box. 

Pearce,  W.  Improvements  in  machinery 
for  manufacturing  certain  articles  of  pottery, 
such  as  pipes,  tiles,  hollow  bricks,  and  other 
like  articles.  Patent  dated  June  23,  1855. 
(No.  1443.) 

Claim. — Constructing  machines  for  mould- 
ing articles  of  clay  in  which  the  core  of  the 
die  or  mould  is  supported  by  a  central  shafc. 

SiLBERMANN,  I.  J.  A  new  System  of 
manufacturing  globes  and  other  printed  plane 
or  curve  surfaces.  Patent  dated  June  23, 
1855.     (No.  1445.) 

This  invention  relates  to  a  means  of  print- 
ing by  moulding,  on  all  sorts  of  plane  or 
curve  surfaces,  and  consiiits — 1.  In  u»ing 
curve  or  plane  moulds,  formed  of  such  sub- 
stances as  can  be  etched,  engraved,  or  em- 
bossed. 2.  In  inking  the  engraved  surface 
with  common  printer's  ink  for  obtaining  a 
plane  print,  or  with  indelible  inks,  proof 
against  heat,  when  the  printed  surfaces  are 
to  be  baked  or  moulded  in  the  heated  state. 
3.  In  moulding  or  casting  the  matters  to  be 
printed  on  the  engraved  inked  surfaces. 

Bellford,  a.  £.  L.  Improvements  in 
the  manufacture  of  bats  for  felting,  and  in 
machinery  for  mant^facturing  the  same.  (A 
communication.)  Patent  dated  June  23, 
1855.     (No.  1440.) 

This  invention  consists  mainly  in  pre- 
paring  the  web  for  felt  fabrics  by  the  intro- 
duction  of  layers  of  flock  between  or  upon 
the  layers  of  wool,  by  preparing  the  flock  in 
a  separate  machine  and  introducing  it  im- 
mediately from  that  machine  on  to  the  web 
of  wool  while  it  is  passing  from  the  carding 
machine. 

You  NO,  J.  Improvements  in,  and  appli-* 
cable  to,  harrows.  Patent  dated  June  25, 
1855.     (No.  1448.) 

This  invention  consists  in  adapting  and 
applying  to  the  teeth  of  "  grubber  harrows  " 
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tongaea  or  guidei  of  such  form  as  to  be  ca- 
pable  of  clearing  the  teeth  as  they  pass 
through  the  land,  by  raising  up  and  throw, 
ing  off  obstructions. 

Page,  J.  Improvements  in  moulding  or 
shaping  metals.  Patent  dated  June  25,  1855. 
(No.  1450.) 

In  this  invention  in  easting  such  articles 
as  pipes,  core-bars,  "  capable  of  expanding 
and  collapsing  in  diametrical  dimensions," 
are  employed.  These  core- bars  are  each 
composed  of  longitudinal  pieces  of  segmental 
metal  plates,  so  combined  as  to  be  capable 
of  forming  bars  of  various  diameters,  and 
are  adjusted^by  means  of  a  central  spindle, 
carrying  on  its  projecting  end  a  metal  disc 
furnished  with  suitable  inclined  pieces. 

Smith,  S.  Improvements  in  apparatus  for 
insuring  the  correct  action  of  the  sqfely-valves 
qf  steam  boilers,  and  for  regulating  the  action 
rf  dampers  cf  steam  boilers.  Patent  dated 
June  25, 1855.    (No.  H51.) 

In  carrying  out  this  invention  the  steam 
In  the  boiler  presses  on  one  surface  of  a 
column  of  fluid  (by  preference  water)  in  a 
bent  tube  which  is  fixed  at  one  end  to  the 
boiler  or  steam  chest,  or  a  pipe  connected 
therewith.  The  other  end  of  the  bent  pipe 
ia  attached  to  a  pressure  gauge  consisting 
of  a  hollow  chamber  which  is  divided  by  a 
flexible  partition  or  diaphragm,  by  prefer- 
ence of  thin  steel,  above  which  a  stem  or 
rod  is  placed,  the  upper  end  of  which,  when 
it  is  raised  beyond  a  certain  point,  acts  on 
the  lever  of  the  safety  valve  and  lifts  it,  and 
in  like  manner,  either  by  a  cord  or  wire,  or 
other  Interposed  instrument,  the  pressure 
gauge  gives  motion  to  the  damper,  so  as  to 
close  it  more  and  more  as  the  pressure  of 
the  steam  in  the  boiler  acts  more  on  the 
partition  or  diaphragm  of  the  pressure  gauge, 
which  diaphragm  or  partition  is  resisted  ex- 
ternally by  a  coiled  spring. 

Pools,  M.  Jn  imptovement  in  sculptor' 
ing  surfaces  qf  marble  and  stone.  (A  com- 
munication.) Patent  dated  June  25,  1855. 
(No.  1452.) 

This  invention  consists  in  rolling  or  rock- 
ing an  engraved  or  embossed  metallic  sur- 
face  in  contact  with  a  surface  of  marble  or 
wood,  sand  or  other  suitable  cutting  mate- 
rial being  interposed  between. 

Bellford,  a.  E.  L.  Certain  improve^ 
ments  in  rotary  btowtng-machines,  which  are 
also  applicable  to  rotary  pumps,  to  rotary  en- 
gines to  be  driven  by  steam  or  other  fluids,  and 
to  meters  for  measuring  the  flow  of  fluid  bodies. 
(A  communication.)  Patent  dated  June  26, 
1855.    (No.  1454.) 

This  invention  mainly  consists  in  the 
employment  of  a  drum  arranged  so  that  it 
may  be  rotated  upon  its  axis,  and  having 
siou  or  openings  through  its  periphery  for 
tanSi  buckets,  or  iliding  pistons,  in  combi^ 


nation  with  an  arrangement  of  the  fans, 
buckets,  or  pistons  upon  an  independent 
axis  inside  the  drum,  but  eccentric  to  the 
axis  thereof,  so  that  as  the  drum  is  revolved, 
the  fans,  buckets,  or  sliding  pistons  are  pro- 
jected beyond  the  surface  of  the  drum  at 
one  side  to  fill  the  case  surrounding  it,  and 
at  the  other  side  are  drawn  within  the  drum. 

Sharp,  T.  B.,  and  A.  Yorston.  Improve- 
ments  in  the  arrangement  and  construction  of 
furnaces  or  flreplaces.  Patent  dated  June 
26,  1855.     (No.  1455.) 

This  invention  consists  in  the  application 
of  a  curved  midfeather  to  the  nimace  or 
fire-place  of  a  locomotive  engine  boiler  for 
dividing  the  space  above  the  fire  grate  into 
two  compartments. 

Leiss,  F.,  and  C.  Schneider.  Manrfac- 
turing  mica  letters,  numerals,  shopsigne, 
flgures,  arms,  devices,  and  ornaments.  Patent 
dated  June  26,  1855.    (No.  1456.) 

In  carrying  out  this  invention  the  mate- 
rial, afler  being  cleaned,  is  slit  to  the  re 
quired  thinness  with  instruments  of  glass, 
horn,  ivory,  or  steel,  and  then  drawn  on  and 
coloured ;  or  sometimes  it  is  coloured  and 
liardened  in  its  raw  state. 

Ronald,  J.  Certain  improvements  in  ma- 
chinery for  dressing  manilla  and  other  hemps 
and  flax.  Patent  dated  June  26,  1855.  (No 
1457.) 

This  machine  described  by  the  inventor 
consists  of  two  principal  parts.  The  first 
part  contains  a  holder  (for  retaining  the 
hemp  or  flax)  consisting  of  an  upper  and 
lower  part,  the  upper  part  being  moveable, 
and  capable  of  being  pressed  down  by  a 
screw.  This  holder  is  moveable  in  slides, 
and  is  actuated  by  means  of  bands  passing 
around  a  roller  which  is  driven  by  means  of 
a  worm  and  worm  wheel,  and  connected  by 
bevel  gearing  to  the  main  driving  shaft. 
The  worm  wheel  may  be  thrown  out  of  gear 
when  required  by  means  of  a  catch  box. 
The  second  part  of  the  machine  consists  of 
a  series  of  *'  hackles  "  for  dressing  the  hemp 
or  flax. 

Poole,  M.  An  improvement  in  the  ma- 
nrfacture  of  printingroilers  or  cylinders.  (A 
communication.)  Patent  dated  June  26, 
1855.    (No.  1458.) 

In  this  invention  iron  rollers  or  cylinders 
of  nearly  the  required  diameters  are  em- 
ployed, and  on  to  their  surfaces  coatings  of 
copper  are  deposited  by  electric  currents. 

Bonnet,  B.  Improvements  in  weaving. 
Patent  dated  June  26,  1855.    (No.  1459.) 

Instead  of  the  weights  which  are  attached 
to  the  barrels  or  hcalds  through  which  warp 
threads  pass  in  some  looms,  the  inventor 
employs  India-rubber  springs. 

Dereoniaux,  F.  v.  Improvements  in  the 
construction  of  spinning  machinery.  Patent 
dated  June  26, 1855.    (No.  1460.) 
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This  invention  consists  in  imparting 
pressure  to  the  pressing  rollers  of  spinning 
frames  by  means  of  presser  bars  '*  actine  in 
straight,  or  right,  or  parallel  lines,  or  in  a 
direct  line  to  the  centre  of  the  rollers,  in 
contradistinction  to  curved  linea  as  here- 
tofore." 

DxsTiN,  H.  J.  TmprovemenU  in  the  mearu 
<J  rendering  the  ordinary  field  or  regulation 
bugle  chromatic  Patent  dated  June  26, 
1855.    (No.  1465.) 

In  order  to  render  an  ordinary  field  or 
regulation  bugle  chromatic,  Mr.  Pistin  in- 
serts any  suitable  chromatic  arrangement 
in  the  neck  of  the  bugle. 

Swinburne,  T.  Improvements  in  ma- 
chinery for  applying  and  obtaining  motive 
power  t^licable,  but  not  exclutively  so,  in 
the  propulsion  of  vessels  and  railway  trains. 
Patent  dated  June  27,  1855.    (No.  1467.) 

This  invention  mainly  consists  in  a 
number  of  combinations  of  racks  and 
pinions,  levers  and  clutches,  &c,  in- 
tended to  supply  the  place  of  the  ordinary 
crank. 

BuHLER,  B.  D.  Certain  improvements  in 
the  construction  of  fencings.  Patent  dated 
June  27,  1855.    (No.  1468.) 

This  invention  comprises  arrangements 
for  bending  wires  or  rods  for  fencings  into 
various  fbrms.  One  arrangement  consists 
of  two  flat  surfaces,  one  of  which  contains 
indentations,  and  the  other  corresponding 
projections;  and  another  consists  of  two 
rollers,  upon  the  circumference  of  one  of 
which  are  grooves  or  indentations  accord- 
ing to  the  design  required,  and  on  the 
other  corresponding  projections.  Between 
these  rollers  the  wire  or  iron  band  is  fed. 

Margueritte,  L.  J.  F.  '  Improvements 
in  the  mant^facture  of  glass  and  crystal.  Pa- 
tent dated  June  27,  1855.    (No.  1470.) 

This  invention  consists  in  '*  calcining 
chlorides  of  sodium  and  of  potassium  with  a 
silicate,  the  elements  of  which  are  capable 
of  forming  a  volatile  chloride,  and  by  using 
any  sort  of  clay." 

PROVISIONAL  SPECIFICATIONS  NOT  PRO- 
CEEDED WITH. 

Gernon.  J.  Improvements  in  the  manu^ 
facture  of  articles  <f  clay.  (A  comraunica- 
tion.)  Application  dated  June  20,  1855. 
(No.  1408.) 

In  this  invention  the  clay  articles,  instead 
of  being  burnt,  are  inserted  into  a  still 
with  coal  tar,  and  the  coal  tar  is  distilled  to 
obtain  products  therefrom  in  the  ordinary 
manner.  When  the  distillation  is  com- 
plete the  pitch  is  run  out,  and  the  hardened 
articles  are  removed  from  the  still. 

Gernon,  J.  Improvements  in  the  manU' 
facture  rf  plaster  tj' Paris  and  cement.      (A 


communication.)     Application  dated  June 

20,  1855.   (No.  1409.) 

In  this  invention  the  stones  are  ham- 
mered and  rolled  to  powder,  and  then  placed 
in  a  revolving  retort  in  a  furnace,  in  the 
interior  of  whioh  retort  is  a  screw  surface 
which,  as  the  retort  revolves,  causes  the 
powder  to  pass  from  one  end  of  it  to  the 
other ;  on  coming  out  of  the  retort  the  coarse 
powder  is  ground  to  an  impalpable  powder, 
and  again  roasted  in  a  revolving  retort. 

Martinoi,  G.  M.  de,  and  J.  F.  O.  Be 
Lara.  The  employment  of  a  new  material  in 
the  mam^acture  qf  paper.  Application  dated 
June  20,  1855.    (No.  1411.) 

The  "new  material"  mentioned  in  the 
title  is  seaweed  I  ' 

Rioux,  P.  F.,  and  L.  db  Pariente.  /m- 
provements  in  the  fixing  of  metallic  ornaments 
upon  paper,  fiock,  leather,  cotton,  silk,  or  any 
Uher  fabrics  to  which  such  ornaments  may  be 
applicable.  (A  communication.)  Applica- 
tion dated  June  21,  1855.    (No.  1420.) 

In  this  invention  blocks,  cylinders,  or 
dies  are  heated  and  pressed  upon  the  fabric, 
giving  it  a  slight  impression  of  the  design. 
"  We  then  place,"  say  the  inventors,  "  upon 
the  place  where  the  design  has  been  so 
printed,  dry  albumen,  gum  lac,  and  rosin, 
each  in  powder,  spirit  varnish,  or  copal 
varnish,  or  any  other  suitable  body  that 
will  cause  tlie  metallic  surface  to  adhere. 
Afler  any  of  these  preparations  are  care- 
fully sifted  over  or  painted  on  with  a 
brush  upon  the  surface  of  the  part  im- 
pressed, we  take  the  metallic  leaf  and 
place  it  over  the  powder  or  varnish,  so  put 
on,  and  dab  it  down  with  a  piece  of  cotton, 
wool,  or  cloth."  The  blocks,  cylinders,  or 
dies  are  then  pressed  over  the  surfaces  in 
the  same  places  as  before. 

Shelley,  M.  Improvements  in  cooking 
utensils.  Application  dated  June  21,  1855. 
(No.  1421.) 

These  improvements  consist  in  the  appli- 
cation of  tubes  to  the  lower  parts  of  sauce- 
pans, tea-kettles,  &c.,  which  tubes  depend 
or  project  from  the  vessels  into  or  near  the 
lighted  fuel. 

Birch,  J.  K.  An  improved  boat-plug  or 
self-acting  valve.  Application  dated  June  21, 
}S55.    (No.  1422.) 

This  invention  consists  in  adapting  to 
the  bottom  of  a  ship's  boat  a  self-acting 
hinged  valve  opening  outwards  in  lieu  of 
the  detached  plug  hitherto  employed  in 
ships'  boats. 

Green,  C.  £.  Improvements  lit  huts,  tents, 
and  camp-hospitals.   Application  dated  Juno 

21,  1855.    (No.  1427.) 

This  invention  consists— 1.  tn  the  con- 
struction of  tents  or  huts  in  several  parts 
which  are  to  be  held  together  by  hinges  or 
otherwise,  so  that  they  can  be  folded  up 
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!n  one  or  more  packages  for  portabiUty. 
2.  In  making  tenU  or  huta  of  framework, 
ao  arranged  as  to  allow  an  internal  and 
external  corering,  thereby  leaving  apace  for 
a  current  of  hot  or  cold  air  as  may  be  re- 
quired between  them. 

Pierce,  T.  C.  W.  CerltOn  improvements 
m  maehinertf  or  appartUus  for  finishing  yarns 
or  threads  mmnfactured  from  cotton,  silky 
jlax,  or  other  textile  materials.  Application 
dated  June  21.  1855.    (No.  1429.) 

The  inventor  causes  the  yarn  or  thread  to 
pass  over  a  series  of  metal  rollers  suitobly 
arranged  and  heated  by  means  of  metallic 
heaters  placed  inside  them. 

Bbllford,  a.  E.  L.  Improvements  tn 
breech-loading  fire-arms  and  cartridges  re- 
lating thereto,  (A  communication.)  Ap- 
Sion  Sated  June  22.  1856.  (No.  1436.) 
The  object  of  these  improvements  is  to 
simplify  the  construction  of  needle-gnna, 
and  to  avoid  the  inconveniences  they  are 
aubieot  to  in  practice,  such  aa  the  breaking 
and  bending  of  the  needle;  also  to  construct 
cartridges  or  projectiles  which  may  be  fired 
in  a  direct  line  with  the  needle. 

Whish,  G.  Improvements  in  asoillattng 
Mteam-engines.  AnpHcation  dated  June  28, 
1855.    (No.  1444.)         .        .       ,. 

Thia  invention  consists  in  dispensing 
with  the  ordinary  valves  of  an  oscillating 
engine,  and  working  it  by  means  of  a  smgle 
slide-valve  worked  by  hand. 

Gbdoe.  J.  Improvements  «i  apparatus 
or  mecha^sm  for  measuring  liquids,  (A 
communication.)  Apnlication  dated  June 
25.  1855.    (No.  1447.)  ^       ^^  ^ 

"  I  propose,"  says  the  patentee,  to  re- 
ceive water  or  other  liquid  into  an  upper 
cylinder  by  means  of  a  service  pipe.  This 
cylinder  is  to  be  furnished  interiorly  with 
a  valve,  which,  opening,  allows  the  liquid  to 
descend  into  a  receiver  from  which  it  is 
distributed  to  other  parts  of  the  apparatus 
by  means  of  a  pipe,  which  pipe  will  also  be 
attached  to  a  cylinder  or  float  mounted  upon 
a  rod  and  will  serve  to  open  and  shut  the 
valves  aforesaid,  and  regulate  the  supply 
into  the  upper  cylinder,  indicating  by  an 
index  marked  thereon  the  presence  of  the 
liquid,  which  is  then  to  be  received  into  a 
gauge  of  triangular  form,  furnished  at  the 
axis  with  a  counter  weight  of  equal  weight 
to  the  quantity  of  liquid  the  gange  is  to 
distribute  at  each  operation  of  service, 
which  operations  are  to  be  indicated  by 
numbers  marked  on  the  outer  periphery  of 

a  wheel."  ,  .     ^ 

Harris.  J.  A  machine  and  apparatus Jor 
crushing  and  pulverising  metaU,  metaUto  ores, 
wetalliferous  matters  or  substances  whatever, 
and  for  obtaining,  tvashing,  dividing,  amalga- 
mating metals  and  other  matters  orsuhstmees 
contained   therein.       (A    oommunioatlon.) 
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Application  dated  June  25,  1855. 
1449.) 

The  crushing  machine,  described  by  the 
patentee,  is  made  of  cast  and  wrought  iron, 
so  that  parts  of  it  can  be  replaced.  The 
apparatus  for  obtaining,  washing,  dividing 
and  amalgamating  metals,  &c..  is  made  of 
glass.  India  rubber,  gutu  percha,  iron, 
copper,  zinc,  or  brass,  or  any  of  these  com- 
bined ;  at  the  top  of  it  is  a  chamber,  at  the 
bottom  of  which  is  a  ball  worked  by  an 
eccentric.  Attached  to  this  apparatus  is  a 
vessel  to  hold  mercury  for  purposes  of 
amalgamation. 

Parsons.  P.  M.  Certain  improvements  in 
moulds  for  casting  metals.  Application  dated 
June  25,  1855.    (No.  1458.) 

The  inventor  makes  the  moulds  for  east- 
ing metals  of  clay  of  a  sufficiently  refrac- 
tory nature,  or  of  compounds  of  clay  with 
other  siliceous  materials,  such  as  sand,  old 
crucibles,  firebricks,  Sfc,  reduced  to  pow- 
der, and  with  blacklead,  charcoal,  or  saw- 
dust, baked  or  burnt  until  sufficiently  hard 
to  bear  molten  metal  without  injury,  so 
that  a  number  of  castings  may  be  made 
from  the  same  mould. 

PouiLLBT,  C.  M.     Certain   improvements 
in  railways.    Application  dated  June  26, 
1855.    (No.  1461.) 
A  description  of  this  invention  will  be 
.  given  hereafter. 

BucKNALL.  J.  J.  Improvements  in  the  ma- 
nufacture of  hats  and  caps,  and  the  employ- 
ment of  certain  tools  for  producing  the  same. 
Application  dated  June  26.1855.  (No.  1462.) 
This  invention  consists  in  perforating  with 
numerous  holes  the  entire  cylindrical  part, 
as  well  aa  the  crown  of  the  body  of  hats.  &c.. 
or  as  large  portions  of  such  parts  as  may  be 
found  convenient ;  and  in  employing  certain 
tools  for  effecting  the  perforation. 

Raux.  F..  and  L.  Porbt.  Improvements 
in  the  preparation  of  art\ficial  mineral  waters. 
Applioation  dated  June  26.  1855.  (No. 
1463.) 

The  inventors  employ  an  apparatus  which 
consists  of  a  vessel  upon  the  top  of  which  is 
fixed  a  cover.  In  the  centre  of  this  cover  a 
hole  is  made  to  admit  a  spindle,  which  has 
attached  to  it  several  arma  or  blades  of  a 
suitable  shape  for  the  purpose  of  agitating 
the  liquid. 

Clements,  J.  M.  Certain  improvements 
in  pockets  with  spring-lock  fastening,  appli- 
cable to  male  and  female  attire,  as  also  as  a 
fastening  for  bags,  reticules,  purses,  or  similar 
articles.  Applioation  dated  June  26, 1855. 
(No.  1464.) 

This  invention  chiefly  consists  in  providing 
a  pocket  with  a  frame  fastened  by  a  spring- 
catch,  and  in  introducing  into  the  woven 
fabric  of  which  such  pocket  may  be  made/* 
threads  of  wire. 
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PROVISIONAL  PROTECTIONS. 
Dated  November  16,  \%55, 
2S84.  WniUm  Cooke,  of  Prederick-street,  Gray'*- 
inn-road,  Middlesex,  civil  engineer.  An  improved 
apparatus  for  cleaning  knlve*  and  other  cutlery. 

Dated  November  21,  1855. 

inn*r«  J^"iJfS,^°*'*''  ^f  ^'«>"ick-ttreet.  Grays- 
inn-ro^,  Middlesex,  civil  engineer.  Improve- 
ments  in  gas  and  solar  light  reflectors. 

Dated  November  29,  1855. 

Jo^^'^*^  ^'*^^\?1 1'«'^J*h«»-road.  Green- 
S?.'ki  *"**  coach  builder,  &c.  An  Improved 
KIS.  l«»*''P*''*'i"  '^^  supporting  and  folding 
heads,  tilts^  coverings,  and  awnings  of  wheel-car- 
riages, marine  vessels,  goods,  and  ways. 

Dated  December  10,  1855. 
wiim:i?i°  "*"'  *i«y°"n«er,  of  Mount  Pleasant. 
«;Ji??  I®^'  "T  ^"*^'  J^^nca'ter,  spinner  and 
manufacturer.   Improvements  in  Jacquard  looms. 

Dated  December  12,  1855. 

«?«?,/  \**^  Bwdwll.  of  Huddersfleld,  York, 
SS?/f-!°/w'-  '"Pavements  in  the  flnUhing  of 
mohair  cloths  and  other  textile  fabrics,  and  in  the 
""^5*"*i7  employed  for  that  purpose. 
vfS  ;«^  n'*  ^***K'*;y'  of  Salterlee  MUl,  Halifax, 
York,  and  George  Collier,  of  Halifax.    Iraprove- 

S»  ?«!? «?rP"""«^  irorsted,  mohair,  alpaca,  cot- 
ton,  and  other  yams.  »     r      »      * 

.h?i"-  ^^""^^^  Holbep,  of  Barton,  Cambridge^ 
Silcy.  '"P'°^*™*^'»'"  *n  apparatus  for  chappi^ 

Dated  December  18,  1855. 
MIS.  John  Roberts,  of  Falmouth,  builder.    Im- 
grovements  in  machinery  for  moulding  bricks  and 

of  pi^/^i.T'i'^"**  Poitevin.  civil  engineer, 
Jrint^g.  *""^''^-    ^">P^o^«d  photographic 

2817.  James  Murdoch,  of  Slapleinn,  Middlesex. 
A  process  for  separating  the  oleine  from  the  stearinc 
S«?«V  ">lfl«»?*nott»  bodies,  and  for  the  exrrac! 

A'c"o±„^Sot^'^°"'  ^^"'  ^^  '~-  «»-• 
2819.   John  Little,  of  Glasjrow.  Lanark,  iron- 

SpwSIus.     '*'''''""*°**  ^  **^*'^"«  ""'^  <^^°^i"8 

fl.?25'' J?i?.  ^^"^^  Johnson,  of  Linooln»8-inn- 
flelds,  Middlesex,  gentleman.  Improvementl  in 
apparatus  for  containing  compressed  TrTrgL  J. 
«1  "  ^}^  •PPUcation  of  the  same  to  the  obtlfnl 

2«°^««n?;**^.?TPr*2;-  ^  ^'on^munication  fwm 
the^ompany  "John  CockeriU,"  of  Seraing,  53- 

Dated  December  14,  1855. 

2828.  John  Walter  Friend,  of  Preemsntle.  South 
*n»PV»nj  watch  and  clock-maker  An  Improved" 
registering  log  and  deep  sea  lead.  ^      ^* 

2825.  Alfred  Krupp.  of  Essen,  Prussia,  cast  Bt«oi 
manufacturer.  Improvements'  \n  nii^j^l 
other  wheels,  and  in  the  method  of,  andmachinJJy 
for.  manufacturing  the  same.  ™«Jmnery 

of  theflrm  Blackwood  and  Co.,  ink  manufactuMw 
Long-aore,  Middlesex.    A  balance  "■°"'"=*"""» 

nJ'^*?-i^'A?'  "•''^'*»»'  of  Manchester;  Lancaster 
P^^fn* Jwfher  manufacturer,  and  AleiwSerPor' 
rest,  of  Birmingham.  Warwick.  g^Sw  in 
improvement  in  the  manufacturi  Sf  belS"banda 
braees,  and  other  simUar  articles  of  weiriSg  fp'l 

Dated  December  15,  1855. 
2BS1.  Leonard  Clayton,  of  Uniworth,  Lancaster. 


manuftcturer.  Improvements  in  maehinerr  for 
dressingyam.  ' 

2888.  John  Asplnall,  of  Limehoase,  Middlesex, 
civil  engineer.  Improvements  in  machinery  for 
curing  sugar  and  extracting  moisture  therefrom, 
parts  of  whioh  are  applicable  to  separating  liquids 

««Sl**"*'*"  '™"  substances  containing  the  same. 

2887.  Agnes  Wallace,  of  Nether-place  Bleach 
Works,  Renfrew,  and  John  Wallace,  of  the  same 
place,  bleachers.  Improvements  in  bleaching, 
washing,  or  cleansing  textUe  fabrics  and  materials. 
,  2839.  William  Clay,  of  Liverpool,  Lanoaater. 
iron  manufacturer.  Improvements  in  the  manu- 
facture  of  bar  iron. 

2841.  William  Clay,  of  Liverpool,  Lancaster. 
Iron  manufacturer.  Improvements  in  the  mann- 
facture  of  iron  and  steel. 

Dated  December  17,  1855. 

2848.  Samuel  Fletcher  Cottam,  of  Manchester, 
machinist.  Certain  improvements  in  mules  for 
spinning  cotton  and  other  fibrous  materials 

2845.  Charles Bracegirdle,  of  Congleton,  Chester, 
Bilk  manuflicturer.  Improvements  in  the  manu- 
facture of  bolting  cloths  employed  in  dreasinff 
flour.  * 

2847.  John  Lobb  Jelfree,  of  Blackwall.  Middle- 
sex,  engineer.    ImprovemenU  in  or  additions  to 

J!i?'^i^^''^  ^"^^™  ^*'  °'  Barmondsey- 
street,  Middlesex.  Improvements  In  waterproof- 
ing and  enamelling  textile  and  other  febrSs,  in 
imitation  of  and  to  be  used  in  lieu  of  leather,  and 
for  other  similar  purposes. 

2851.  William  Sangster,  of  Cheapslde.  London. 
ImprovemenU  in  the  manufacture  of  stavs  and 
corsets.  ' 

2858.  William  Hemsley,  of  Melbourne,  Derby. 
An  improvement  in  the  manufacture  of  elastic  pile 
fabrics.  '^ 

«J2^*'iLr^S5?  ^^^^  Johnson,  of  Llncoln's-inn- 
wJ"';  Middlesex,  gentleman.  Improvements  in 
ships  tillers.  A  communication  fromL.  F  F 
^^IVl*  ^l^.^^'^'JP'^^^*  °*»*'n  manufacturer. 

2857.  William  Wilkinson,  of  Nottingham,  frame- 
work -knitter.  Improvements  in  machinery  em- 
ployed in  the  manufacture  of  looped  fabrics. 

Dated  Deceviber  18,  1855. 

ArfpfnM  ^^JJ?''"'  Tolhausen,  of  Duke-street, 
Adelphl.  Middlesex,  sworn  interpreter  at  the  im- 
ELlhi^'"'*"'^^  **^  ^"^'\  ^»  improved  harvesting 
machine.    A  oommunleatlon  from  D.  C.  Hender- 

StTtel"  "^  '  **'  ''*»<'"»^y.  Obio,  United 

2861.  Christopher  Nickels,  of  Albany-road,  Sur- 
rey.  and  James  Hobson,  of  Leicester.  Improve 
Viil  .}1^  manufacture  of  pile  fabrics. 
2861.  Alfred  Vincent  Newton,  of  Chancery-lane, 
JIi.l^-f  «''•,  ^r***"^*!?^  draughtsman.  An  to! 
proved  mode  of  manufacturing  wrought  iron  can- 
non.   A  communication. 

nrflSf:  ^^^''^  Vincent  Newton,  of  Chancery-lane, 
Middlesex,  mechanical  draughtsman.    Improve- 

MiV"p::S'*^rS-"l*''!!*""-  ^  «'mmunication 
^807.  Frederick    Robert   Augustus    Glover    of 

2?7"ArV  8»'»*  J"-**.  MiSleix,  SrSf 
Sli«- .  improved  instrument  or  appaiatus  for 
taking  angles  and  measuring  lines,  surfaces,  and 
solids,  and  ascertaining  the  variation  of  the  needle. 

Dated  December  19,  1855. 
writbt  i?J*i!i  ^•rtwright,  of  Hyde,  Chester,  mill- 
vSvei!  •°«^»»««'-    Improvements  in  taps  or 

wlcl''"JiSlf-t  ?""?"•  ""^  Birmingham.  War- 
J^Mio^^J"**?-  Improvements  in  the  con- 
fhWflwUh.  *""*'*'"'  *"^  appendages  to  be  used 
mfviJ*  ■'?•'*'*  S"**®".  of  Bristol,  Somerset,  truis- 


PROVISIONAL  PBOTECnOKS. 


93 


2S75.  George  narvey,  of  Charlotte-street,  Port- 
and-place,  Middlesex.  ImproTementi  In  port- 
foliot. 

Dated  December  20,  1855. 

2877.  Robert  William  Sievler,  of  Upper  Hollo- 
way,  Middlesex.  Improvements  in  (runs  and  plecea 
of  ordnance,  and  the  projectiles  thrown  from  them 
for  the  purposes  of  war. 

2879.  James  Fleming,  Janior,  of  Newlands-fields, 
Renfrew,  bleacher.  Improvements  in  bleaching, 
washing,  cleansing,  and  preparing  textile  fabrics 
and  materials. 

3881.  Evan  Evans,  of  South  Wales.  Improve- 
ments in  combining  and  fixing  railway-bars. 

2883.  Philip  Antrobus,  of  Chepstow.  Monmouth. 
Improvements  in  preserving  and  packing  flour. 

2885.  Alexander  Charles  Louis  Devaux,  of  King 
William-street,  London,  merchant.  Improved  ma- 
chinery for  crushing  and  grinding  vegetable  and 
oiher  sabstances. 

Dated  December  21,  1855. 

2887.  David  Dnnne  Kyle,  of  Albany-street,  Re- 
gentVpark,  Middlesex.  A  method  of  communi- 
cating motion. 

2889.  John  WaUon,  of  Glasgow,  Lanark,  North 
Britain,  manufacturer.  Improvements  in  the 
manufacture  or  production  of  articles  of  ladies' 
dress. 

2881.  Bernard  Hughes,  of  Rochester,  Mew  York, 
United  States.  A  mode  of  mingling  the  vapour 
of  blsulphuret  of  carbon  and  steam,  and  applying 
them  as  a  motive  power. 

2893.  Charles  James  Appleton.  of  Manchester, 
Lancaster.  Improvements  in  machinery  or  appa- 
ratus for  knitting.  A  communication  from  J. 
Pepper,  of  Franklin,  United  States. 

2895.  Edward  Tyer,  of  Cornhill,  London,  elec- 
trical engineer.  Improvements  in  telegraphing  or 
communicating  by  means  of  electricity. 

2897.  Charles  Glover,  of  Lincoln,  carpenter  and 
joiner.    Removing  snow  from  a  line  of  railways. 

'Dated  December  29,  1855. 

2942.  Lewis  Harrop,  cotton  spinner,  Samuel  Bar- 
low, overlooker,  and  Alexander  Boyd,  machine- 
maker,  of  Oldham,  Lancaster.  Certain  Improve- 
ments in  self-acting  mules  for  spinning  and 
doubling  cotton  and  other  fibrous  materials. 

2944.  Alfred  Ford,  ^f  Park-lodge,  New-road, 
Hammersmith,  Middlesex,  surgeon.  Preparing 
and  dIsMlving  in  naphtha  or  oil  of  turpentine  vul- 
canised India-rubber,  for  the  purpose  of  water- 
proofing, and  all  or  any  of  the  other  purposes  for 
which  the  same,  not  so  prepared  and  dissolved,  is 
now  applieable. 

2946.  William  Lange,  of  Tachbrook-street,  Mid- 
dlesex, merchant.  Improvements  in  biscuit-ovens. 
A  eommunication  from  J.  Lange,  of  Altona,  near 
Hamburg. 

2948.  George  Royda  Birch,  of  Paddington.  A 
form  and  folding  desk  combined,  adapted  for  the 
use  of  schools. 

2950.  Thomas  Holmes,  of  Hull.  An  Improve- 
ment In  the  manufacture  of  driving  straps  or  bands 
for  machinery. 

Dated  December  31,  1855. 

2954.  Joseph  Salter,  of  Manchester,  gentleman. 
Improvements  in  apparatus  for  promoting  the 
draught  in  chimneys,  and  for  ventilating  apart- 
ments. 

2956.  Archibald  Turner,  of  Leicester,  elastic 
web  manufacturer.  Improvements  in  the  manu- 
facture of  looped  fabrics. 

2958.  George  Hallen  Cottam,  of  St.  Paneras  Iron 
WorkSf  Old  Pancras-road,  engineer.  Improve- 
ments in  applying  detonating  or  exploding  signals 
on  the  rails  of  railways. 

"t  Dated  January  1,  1856.'? 
2.  Ferdinand  SwiR,  of  Brompton-row,  Bromp- 


ton,  Middlesex,  gentleman.  Improvements  in 
carriage-wheels  and  axles,  and  in  vehicles  for  com- 
mon roads. 

4.  Alfred  Vincent  Newton,  of  Chaneery-lano. 
Middlesex,  mechanical  draughtsman.  A  novi'I 
system  of  propulsion,  applieable  to  land  and  water. 
A  communication  from  F.  Gamier,  merchant,  of 
Clermont  Ferrand.  France. 

6.  Alexander  Cochrane,  of  Eaton-terrace.  St. 
John's-wood,  Middlesex.  Improvements  in  collect- 
ing and  distributing  water  and  alluvial  deposits 
contained  in  sewage  and  other  water. 

Dated  January  2,  1856. 

10.  Richard  Albert  Tilghman,  of  Philadelphia, 
United  States.  Improvements  in  the  manufacture 
of  iron. 

12.  Harvey  Lewis  Sellers,  of  Cincinnati,  Ohio, 
United  States,  doctor  of  medicine,  and  John 
Littler  Talbott,  of  the  same  place,  gentleman. 
Improved  apparatus  for  measuring  and  weighing 
grain,  seeds,  and  other  substances.  A  communi- 
cation. 

Dated  January  3,  1856. 

14.  Frederick  Haines,  of  Lime-street,  London. 
The  deadening  of  the  sound  and  the  prevention  of 
vibration  and  concussion  in  connection  with  ma- 
chinery, gun,  and  mortar  boats,  and  general 
ordnance,  and  other  purposes. 

16.  George  Williams,  of  Cannon-street  East, 
Middlesex,  plumber.  Improvements  in  the  con- 
struction of  waterclosets  for  ships. 

18.  William  Alfred  Distin,of  Cranboume-street, 
Leicester  -  square,  Middlesex.  Improvements  in 
pipes  for  smoking. 

22.  John  Henry  Johnson,  of  Lincoln's- inn- 
fields,  Middlesex,  gentleman.  Improvements  in 
apparatus  or  means  for  facilitating  the  perform- 
ance of  church  and  other  mui^ic  on  ornans,  har- 
moniums, pianos,  and  other  similar  keyed  musical 
instruments.  A  communication  firomF.  Guichen6. 

24.  John  Henry  Johnson,  of  Lincoln's- inn-fields, 
Middlesex,  gentleman.  Improvements  in  breech- 
loading  flre*arm8.  A  communication  from  C.  A. 
Friedrich,  of  Stettin,  Switzerland. 

26.  James  Frederick  Lackersleen,  of  Toung- 
street,  Kensington-square.  Improvementa  in  the 
prevention  of  coliisious  on  railways. 

28.  Charles  Marsden,  of  Kingsland-road,  Mid- 
dlesex, ventilating  engineer.  impro\ements  in 
the  ventilation  of  sewers,  tunnels,  mines,  and 
other  confined  places. 

Dated  January  4<,  1856. 

SO.  Henry  Bach,  of  Sheflield,  York,  hosier.  Im- 
provements in  the  application  of  glass  to  decora- 
tive purposes. 

32.  William  Simmons,  of  Oldham,  Lancaster, 
hat  manufacturer.    An  improved  hat  body. 

S4.  Thomas  Hudson,  of  South  Shields,  Dur- 
ham, gentleman.    An  improvement  in  furnaces. 

86.  Edward  Hammond  Bentall,  of  Heybridge, 
Essex,  iron-founder.  Improved  macliiiiery  for 
pulping  turnips  and  other  vegetable  matters. 

98.  George  Tomlinson  Bousfield,  of  Sussex- 
place,  Loughborough- road,' Brixton,  Surrey.  Im- 
provements in  the  manufacture  of  Jacquard, 
piled,  or  terry  fabrics,  when  parti-coloured  yams 
are  used.    A  communieatioti. 

40.  Francis  William  Gerish.  of  East-road,  City- 
road.  An  improvement  in  the  manu future  of 
cast  hinges. 

42.  William  Oliver  Johnston,  of  Broomhill 
Colliery,  Ackllngton,  Northumberland,  engineer. 
An  improvement  in  apparatus  u.sed  for  giving 
notice  when  the  water  in  a  steam  boiler  is  too 
low. 

44.  Henry  Bessemer,  of  Queen-street  -  place, 
New  Cannon-street,  London.  Improvements  in 
the  manofacture  of  Iron  and  steel. 
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Dated  January  5,  1856. 

46.  James  Coxetcr,  of  Graflon-street  East,  Mid- 
dlesex, surgeons'  Instrumentmaker.  An  improve- 
ment in  an  apparatus  for  generating  steam  for 
medical  and  other  purposes. 

48.  Joseph  Corbett,  of  Brierly-hlll,  SUfford,  en- 
gineer. A  new  or  Improved  method  of  preserving 
the  tuyeres  of  blast  ftimaces. 

!>0.  Conrad  Abben  Hanson  and  John  Wormald, 
of  Belmont,  Vauxhall,  Surrey.  Improvements  in 
signal  and  other  lamps. 

DaUd  January  7,  1856. 

52.  Charles  Jarvis,  of  Birmingham,  Warwick, 
ironfounder,  and  Thomas  Deykin  Clare,  of  Bir- 
mingham, mineral  merchant.  A  new  or  improved 
oven  or  kiln  to  be  used  in  the  manufacture  of  coke 
and  pottery,  and  for  heating  and  drying  generally. 

54.  Thomas  Barter,  of  Hart-street,  Middlesex, 
medical-rubber  and  bathman.  An  improved  appa- 
ratus for  administering  vapour  and  douche  baths. 

Dated  January  8|  1856. 

60.  George  Baring  Locke,  of  Nottlng-hill,  Ken- 
sington, Middlesex,  railway  clerk.  Improvements 
in  signalling  from  trains  whilst  in  motion. 

62.  Henry  Stuart,  of  Liverpool,  Lancaster,  and 
Thomas  Piitchard,  of  Runcorn,  Chester,  watch- 
makers. Improvements  in  watches  and  chrqno- 
ineters,  which  improvements  are  also  applicable 
to  clocks  and  other  time-pieces. 

64.  Samuel  Middleton,  of  St.  George's  -  row, 
Southwaik.  An  improvement  in  the  leather 
covered  rollers  used  in  spinning  machinery. 

Dated  January  9,  1856. 

r6.  George  John  Christian  Erhard  Hald,  of 
Manchester,  merchant.  Improvements  in  the 
construction  of  stoves.    A  communication. 

68.  Victor  Jeanne,  Adolphe  Martin,  and  Michel 
Kdmond  Martin,  engineers,  of  Paris,  France.  An 
improved  grease-box  for  axles,  Jouruals,  and 
other  rotary  parts  of  machinery, 

70.  EdwardHallen,  of  Cornwall-road,  Lambeth, 
Surrey,  civil  engineer,  and  William  Holland  King- 
ston, of  Bandon,  Cork,  Ireland,  Improvements 
ill  communicating  bet  ween  the  guards  and  engine- 
drivers,  and  between  the  passengers,  guards,  and 
en;;ine-driver8,  of  railway  trains. 

72.  Anker  Heegaard,  of  Copenhagen,  Denmark, 
and  Regent-street,  Middlesex.  Improvements  in 
making  channels  or  flues. 

74.  Charles  Mathew  Barker,  of  Kennington- 
lane,  Surrey.  An  improvement  in  the  pistons  of 
steam  engines. 

76.  Henry  Adcock,  of  City-road.  An  improve- 
ment In  casting  iron  and  other  metal. 


NOTICE  OP  APPLICATION  FOR  PROLON- 
GATION OP  PATENTS. 

A  petition  will  be  presented  to  the  Privy  Council 
by  Joseph  Whitworth,  of  Manchester,  Lancaster, 
engineer,  praying  for  a  prolongation  of  the  several 
Letters  Patent  granted  to  him  for  England,  2nd 
Augusit,  1842;  for  Ireland,  1st  November,  1842; 
and  for  Scotland,  22nd  March,  1843,  for  "certain 
Improvements  in  machinery  or  apparatus  forcltfan- 
ing  roads,  and  which  machinery  is  also  applicable 
10  other  similar  purposes." 

On  the  3rd  of  March  next  an  application  will  be 
made  to  the  Judicial  Comniittee  to  flx  an  early  day 
for  hearing  the  matters  in  the  said  petition  ;  and 
any  person  desirous  of  beinp  heard  in  opiiosition, 
roust  enter  a  caveat  to  thai  elfect  in  ihe  Privy 
Council  office  on  or  before  that  day. 


NOTICES  OF  INTENTION   TO 
PROCEED. 

{From  tlie  ** London  Gazette,"  January  22nrf, 
1856.) 

2031.  Eugene  Hippolyte  Rascol.  An  improved 
fastening  for  articles  of  wearing  apparel,  and  for 
other  purposes,  aa  a  substitute  for  buttons.  A 
communication. 

2042.  Henry  Webster.  An  improvement  in  the 
construction  of  chronometers,  clocks,  watchea, 
and  other  time-pieces. 

2053.  Henry  Bull.  Railway  permanent  way 
materials. 

2068.  Robert  Booty  Cousens.  Improvements  in 
machinery  or  apparatus  for  making  casks. 

2074.  William  Church.  Improvements  in  mount- 
ing and  adjusting  ordnance  and  other  fire-arms. 

2083.  Henry  Chandler.  Improvements  in  roast- 
ing-jacks. 

2088.  David  Zenner.  Improvements  in  washing 
and  separating  pulverised  ores  and  matters.  A 
communication. 

2092.  Joseph  Lewtas.  Improvements  in  appa- 
ratus for  holding  and  letting  go  cords,  chains,  or 
bands. 

2095.  Edward  Glbbs.  A  new  or  Improved  ma- 
nufacture of  picture-frames,  vases,  busts,  and  such 
articles  as  are  or  may  be  produced  by  the  process 
of  moulding. 

2108.  Feridoon  Hankey  Smith.  An  improved 
break  for  carriages  with  poles. 

2110.  William  Warren.  Improvements  in  the 
construction  of  vices. 

2116.  Richard  Archibald  Brooman.  Improve- 
ments in  preserving  animal  and  vegetable  sub- 
stances.   A  communication. 

2123.  George  Seaborn  Parkinson.  Improve- 
ments in  railway-breaks. 

2181.  Auguste  Edouard  Loradoux  Bellford. 
Improvements  in  ventilating  hats  or  other  cover- 
ings for  the  head.    A  communication. 

2186.  Joseph  Pranc^ois  Victor  Angler.  An  Im- 
proved apparatus  fur  extracting  the  aroma  from 
plants  and  flowers. 

2234.  Adolph  Coutinho.  Improvements  in  the 
means  of  obtaining  motive  power  or  continuous 
motion. 

2281 .  Robert  Henry  Kay,  Alfred  Thomas  Richard- 
son, and  George  Malinson.  Improvements  in  the 
manufacture  of  plain  and  ornamental  woven  fabrics. 

2291.  John  Dewrance.  An  improvement  in  the 
ft-ames  of  pianofortes. 

2403.  Peter  Cranke  Wood.  Improved  machinery 
for  preparing  or  scutching  flax  and  other  analogous 
fibrous  substances.    A  communication. 

2447.  Isham  Baggs  and  Henry  Forfar  Osman. 
Improvements  in  steam-engines,  and  in  engines 
generally,  which  are  worked  either  by  gas,  air,  or 
vapour,  and  in  apparatus  for  generating  electricity 
for  effecting  parts  of  said  improvements,  and  for 
other  purposes. 

2580.  Duncan  Morrison.  An  improvement  in 
the  manufacture  of  articles  with  internal  screws, 
when  cast-iron,  malleable  cast-iroui  or  cast  brass 
Is  employed. 

2809.  Robert  Midgley  and  George  Collier.  Im- 
provements in  preparing  worsted,  mohair,  alpaca, 
cotton,  and  other  yarns. 

2815.  Alphonse  Louis  Poltevin.  Improved  pho- 
tographic printing. 

2816.  Alphonse  Louis  Poltevin.  Improved  pho- 
tographic engraving. 

2819.  John  Little.  Improvements  in  heating 
and  cooking  apparatus. 

2821.  John  Henrv  Johnson.  Improvements  in 
apparatus  for  containing  compressed  air  or  gases, 
and  in  the  application  of  the  same  to  the  oblaiu- 
mcnt  of  motive  power.    A  communicntioii. 

2J>37.  A:,'n'.'3  Wallace  and  John  Wallace.    Im- 
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proTenents  in  blMtelilnff,  wutaing  or  deantlng 
textile  fi&brlcs  and  materlali. 

286S.  Alfred  Vincent  Newton.  An  improyed 
mode  of  manufactnTing  wrought  iron  cannon.  A 
comxnunieation. 

2875.  George  Harvey.  Improvemonti  in  port- 
folios 

2879.  Jamee  Fleming,  Junior.  ImproTementt 
in  bleaching,  washing,  elcanting,  and  preparing 
textile  fobriet  and  materials. 

2884.  John  Barcroft.  An  improvement  in  the 
materials  to  be  used  in  the  manufacture  of  baskets 
and  basltet-work. 

2867.  David  Dunne  Kyle.  A  method  of  commu- 
nicating motion. 

2889.  John  Watson.  Improvements  in  the  ma- 
nufacture or  production  of  articles  of  ladles'  dress. 

2912.  Thomas  Cowbum  and  Oeorge  Walker 
Ifuir.  Improvements  in  steam-boilers  and  in 
valves  and  parts  connected  therewith. 

2924.  David  M'Callum.  Improvements  in  elec- 
tric telegraphs. 

2948.  William  Lange.  Improvements  in  bisctiit- 
ovens.    A  communication. 

10.  Richard  Albert  Tilghman.  Improvements 
in  the  manulbeture  of  iron. 

12.  Harvey  Lewis  Sellers  and  John  Littler 
Talbott.  Improved  appsratus  for  measuring  and 
weighing  grain,  seeds,  and  other  substances.  A 
communication. 

42.  WilMam  Oliver  Johnston.  An  improvement 
In  apparatus  used  for  giving  notice  when  the  water 
in  a  steam-boiler  is  too  low. 

Opposition  can  be  entered  to  the  granting 
of  a  Patent  to  any  of  the  parties  in  the  above 
List,  who  have  given  notice  of  their  inten- 
tion to  proceed,  within  twenty-one  days  from 
the  date  of  the  Gaxette  in  which  tlie  notice 
appears,  by  leaving  at  the  Commissioners'- 
office  particulars  in  writing  of  the  objection 
to  the  application. 

♦ 

PATENTS  ON  WHICH  THE  THIRD 
YEAR'S  STAMP  DUTY  HAS  BEEN 
PAID. 
1853. 

110.  Thomas  Potts  and  James  Septimus 
Cookings. 

121.  Henry  Browning. 

123.  Orlando  Reeves. 

128.  Robert  Neale. 

131.  Joseph  Rock  Cooper. 

138.  Peter  Rolhwell  Jackson. 

144.  William  Riddle. 

145.  Georges  Edouard  Gazagnaire. 
181.  Andrew  Edmund  Brae. 

212.  William  Tranter, 
464.  William  Spenoe. 


LIST  OF  SEALED  PATENTS. 
SeaUd  January  10,  185G. 
1786.  Samuel  CunliflTe  Lister. 
1865.  William  Hudson. 
1967.  John  Gedge. 
2287.  James  Torry  Hester. 
2257.  William     Henry    Lancaster 

James  Smith. 
2277.  John  King  Wcstrop  and  Edward 

Alfred  Sharman. 


and 


2285.  Henry  Gardner. 

2345.  William  Basford. 

2362.  Pierre  Alexandre  Lerouz  and  Louis 

Ren6  Martin. 
2498.  Charles  Hart. 

Sealed  Jtmuary  15,  1856. 
1591.  Antoine  Regazzoli. 
1594.  Joseph  Henry  Tuck. 
1614.  William  Smith. 
1622.  Vincent  Scully  and  Bennett  Johns 

Heywood. 
1632.  John  Henry  Woolbert 
1638.  Samuel  Stocker. 
1742.  Richard  Archibald  Brooman. 
1756.  Joseph  Lane. 
1762.  Richard  Albert  Tilghman. 
1784.  Caleb  Bedells. 
1810.  William  Mickle, 
1816.  Auguste  Morin. 
1826.  Charles  Evans  Reeves. 
1828.  Louis  Turletti. 
1848.  Samuel  Sutham  and  Willoughby 

Smith. 
1914.  Frederick  Scott  Archer. 
1940.  William  Johnson. 
1954.  Charles  Radclifle. 
2278.  Richard  Albert  Tilghman. 
2464.  James  Greenshields. 
2530.  Joseph  Scott. 

Sealed  January  18,  1856. 
1051.  Edwin  A.  Forbush. 
1610.  Felix  Hoyos. 
1657.  John  Walter  Cawley  Wren. 
1659.  George  Hepplewhite. 
1668.  Auguste  Achard. 
1698.  Th(Srese  Alexandrine  Poncelin. 
1702.  Thomas  Dawson. 
1730.  William  Truran. 
1794.  Nathaniel  Smith. 
1843.  Mark  Mellor. 
2164.  Thomas  Clegg. 
2259.  Narcisse  Leroy. 
2267.  John  Thornton,  Albert  Thornton, 
William  Thornton,  and  Henry 
Thornton. 

Thomas  and  William  Ilemslcy. 

Manuel  Perez  Lozano. 

John  Sten house. 

James  Miller  Brown  and  Thomas 
Brown. 

Thomas  Richardson. 

John  Andrew  Richards. 


2295. 
2297. 
2299. 
2305. 

2371. 
2391. 

1669. 
1674. 
1676. 
1677. 
1678. 


Sealed  January  22,  1856. 
George  Handson  Rollet. 
Henry  Stent. 
Benjamin  Wood. 
John  Henry  Johnson. 
John  Henry  Johnsou. 


Tlie  above  Patents  all  bear  date  as  of  the 
day  on  which  Provisional  Protection  wan 
granted  for  the  several  inventions  men- 
tioned  above. 


96  NOTICES  TO  GOBSBSPONDEMTS. 

LIST  OF  DESIGNS  FOR  ARTICLES  OF  UTILITY  REGISTERED. 
Date  of     No.  In 
Refrictra-  the  Re- 
tion.       giBter.   Proprietors' Names.  Addresses.  Subject  of  Design. 

Dec.  si  3799  James  Clifton New  Oxford-street....^ Fore  Carriage  for  Perambulators 

1850. 

Jan.    1  3800  T.P.Hawkins Birmingham Chain. 

8  3801  J.  Jobson Litchnrch  Works,  Derby Sto^e-Joints 

„  3808  E.Davis Albion^treet, Leeds Pressnre-Gaage 

16  8803  R.  Frost WUson-etreet.  Gray's-fnn-road..  Screw  Barrel  Tilt. 

21  8804  R.  Besley  and  Co....  Fann-street,  Aldersgate-street..  Composing  Stick. 

1855.  PR07XSIOVAL  RBOXSTBATIOirS. 

Dec.  23         733       T.  Finder Nottingham Spring  for  Lace-making  Car- 

1856.  [rlages. 
Jan.  12         734       G.  Lindscy  Stoke  Newington Gold  Pen  Hall-marked. 

14         735       F.  Wilkins  Harley-street  Street  Tramway. 

21         736       W.  H.  Bowers East-road,  City-road Railway  Buffer. 

23         737       T.  Morris Regent-street VaKe  and  Air  Regulator  for 

^  Common  Stoves. 

NOTICES  TO  CORRESPONDENTS. 


C.—Your  letters  on  the  theory  of  locomotives 
show  that  you  are  capable  of  appreciating  a  me- 
chanical problem,  but  show  also  that  you  have  not 
studied  mechanical  philosophy  with  much  system. 
Your  solution  of  the  locomotive  question  does  not 
thoroughly  sift  the  whole  of  the  problem. .  We  do 
not  understand  in  what  you  suppose  the  weakness 
of  the  ordinary  view  of  the  matter  to  lie.  The 
weakness  of  your  own  solution  is,  we  believe,  that 
which  you  suppose  to  constitute  its  strength,  viz., 
your  reftising  to  ascril>e  to  the  adhesion  of  the  rim 
of  the  driving  and  rail  the  office  of  a  moving  force. 
This  la,  in  fact,  the  only  one  external  to  engine ; 
and  must,  therefore,  be  regarded  as  the  real  source 
of  motion.    Imagine  an  engine  in  which  the  cylin- 
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ders  are  vertieal  instead  of  horizontal,  and  attempt 
to  apply  your  method  to  such  a  ease ;  or  make  a 
similar  trial  in  case  of  a  paddle-wheel  steamer,  and 
you  will,  if  we  do  not  mistake  you,  agree  with  us 
m  the  conclusion  that  your  own,  and  not  the  old 
mode  of  treating  the  su bject,  is  defective.  In  fact, 
the  old  method  includes  all  that  is  just  in  your 
own.  Either  the  matter  must  rest  here,  or  you 
must  forward  us  a  re-statement  of  your  theory  n 
concise  as  possible. 

H,  L.  PMlHpe.—YovM  came  too  late  for  in- 
sertion in  this  number. 

Erratum.— huX  number,  page  54,  col.  2,  line  24 
ttom  bottom,  for  *•  tube"  read  "  cube." 
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ALDRIDGE'S    PATENT   FLUID   METERS  AND   TAPS. 
(Patent  dated  Ma725, 1859.) 

Mr.  Edward  Aldridqb,  manager  of  the  Boston  Waterworks,  Linoolo,  has  recently 
introduced  an  improvement  in  water  meters,  by  which  their  construction  is  rendered  very 
simple  and  inexpensive,  and  which  consists  in  the  employment  of  a  flexible  diaphragm 
fitted  inside  a  spherical  or  other  suitably-shaped  vessel,  into  which  water  or  gas  or  other 
liquid  or  fluid  is  alternately  admitted  or  expelled  through  a  slide,  similar  to  the  slide  valve 
of  a  steam  engine,  and  which  diaphragm  is  worked  by  a  rod  passing  through  a  stuffing 
box  at  one  side  of  the  vessel  and  connected  to  the  flexible  diaphragm ;  the  quantity  of 
liquid  or  fluid  passing  through  the  vessel  being  registered  by  any  suitabte  registering 
arrangement,  worked  by  the  rod  which  sets  the  slide  in  motion ;  also,  an  improvement  in 
taps  for  regulating  the  flow  of  liquids,  which  consists  in  casting  or  otherwise  fltting  upon 
a  shaft,  a  cam  or  exeentric  which  bears  upon  the  spindle  of  a  valve  which  is  kept  in  its 
seat  and  closed  by  a  pressure  of  liquid  upon  it :  on  turning  the  shaft,  the  rise  of  the  cam 
forces  back  the  spindle  and  valve,  and  opens  for  the  liquid  a  passage,  which  is  small  or  wide, 
according  to  the  swell  of  the  cam  and  the  amount  of  turn  given  to  the  shaft. 

In  the  engravings  on  the  preceding  page  is  shown  the  manner  in  which  the  improved 
meter,  and  also  the  improved  tap,  are  constructed.  Pig.  1  represents  a  sectional  and  fig.  2 
an  end  elevation.  A,  A,  is  a  cast-iron  bed  or  base  plate,  for  supporting  the  working  parts 
of  the  meter  or  engine,  when  this  apparatus  is  used  as  such.  B,  B,  is  a  metal  vessel, 
formed  in  two  parts  or  halves,  bolted  together ;  C  is  a  flexible  diaphragm,  the  edge  of 
which  is  inserted  betw^n  the  halves  of  the  vessel  B,  and  the  whole  bolted  together ;  D  is 
a  rod  fixed  to  the  diaphragm  C  by  means  of  two  plates,  a  a,  tapped  and  screwed  on  each 
side  of  the  diaphragm.  This  rod  works  through  a  stuffing  box,  £,  in  the  side  of  the  vessel, 
and  is  connected  by  the  links,  b,  to  the  lever,  F,  centred  at  e,  on  a  projecting  stud  pin 
fixed  in  a  standard  or  bracket,  G,  bolted  to  the  base  plate,  A.  At  the  top  of  this  lever  is 
fixed  a  balance  weight,  H,  having  a  set  screw,  J,  passing  throogh  it  to  the  lever,  by  means 
of  which  the  balance  weight  can  be  set  at  any  required  position  upon  the  lever,  according 
to  the  pressure  of  the  liquids.  I  is  a  valve  box,  fitted  on  the  top  of  the  vessel,  B  ;  and 
K  K,  are  passages,  which  alternately  form  the  inflow  and  outlet  for  the  liquid  or  fluid;  L, 
is  the  valve  rod,  which  passes  through  the  stuffing  box,  e,  and  is  connected  at  one  end  to 
the  slide  valve,  M,  and  at  the  opposite  end  to  the  lever,  F,  by  means  of  a  cross  head,  /, 
working  in  a  double  slot,  g^  as  shown,  so  that  the  lever  may  have  a  greater  stroke  than  the 
valf  e  rod,  L ;  N  is  a  short  lever,  working  upon  a  joint  fixed  to  the  base  plate,  A,  and 
fitted  with  two  flexible  springs  of  vnlcanlaed  India-rubber  or  other  material.  This  lever 
and  the  springs  are  to  pievent  the  lever,  F,  from  falling  over  directly  it  has  passed  the  ver- 
tical line,  and  serve  in  combination  with  the  slot,  /f,  to  keep  the  valve  open  until  the  vessel,  B, 
is  filled  with  the  liquid  or  fluid;  after  which  the  lever,  F,  is  liberated  from  the  lever,  N, 
and  the  sudden  Jerk  caused  by  the  falling  of  the  lever,  F,  and  balance  weight  gives  to  the 
cross  head,  /,  a  blow  sufficient  to  reverse  the  slide,  and  allow  the  water  or  other  liquid  or 
fluid  in  the  vessel  to  flow  out,  and  a  fresh  charge  to  flow  in.  O  is  a  rod  fixed  in  a  stud  pin 
in  the  lever,  F,  and  is  for  the  purpose  of  giving  motion  to  the  registering  apparatus,  P ; 
Q  is  the  inlet  pipe  to  the  vessel,  B,  which  is  fitted  with  the  improved  regulating  tap  ;  g  is 
a  spindle  or  shaft,  having  a  cam  or  exeentric,  h,  cast  upon  it,  or  otherwise  fitted  thereon 
or  thereto.  Fig.  3  represents  a  detached  view  of  this  cam.  The  spindle,  g,  works  in  a  step 
in  the  body  of  the  tap,  and  the  top  part  passes  through  the  screwed  cap,  t.  ;t  is  a  spindle 
valve,  which  is  fitted  into  its  seat  with  the  back  part  towards  the  pressure,  the  spindle  of 
the  valve  working  up  against  the  lower  side  of  the  cam.  On  turning  the  spindle,  g,  the 
rite  on  the  cam  forces  back  the  valve,  and  thereby  admits  the  inflow  of  the  water.  When 
the  cam  ceases  to  act  against  the  spindle  of  the  valve,  the  pressure  of  the  liquid  or  fluid 
serves  to  keep  the  valve  close  in  its  seat.  R  is  the  outflow  pipe,  fitted  with  a  similar  valve 
and  cam  to  those^  just  before  described.  To  employ  this  meter  as  a  motive  power  engine, 
the  rod,  D,  passing  through  the  »ide  of  the  vessel  containing  the  diaphragm,  has  to  be 
connected  to  the  machinery  to  be  worked.  An  engine  may  have  two  rods  working  in  the 
same  line  connected  to  the  diaphragm,  one  passing  through  one  side  and  the  other  through 
the  opposite  side  of  the  vessel. 
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FARADAY'S  EXPERIMENTAL  RE- 
SEARCHES IN  ELECTRICITY. 

(Continued  from  page  56,) 
Faradaj  concludes  this  **  Series  "  of  his 
Researches,  with   some   "  General  Consi- 
derations," from  which  we  make  the  fol- 
lowinfi:  extracts : 

*'  (2417.)  Such  are  the  facts,  which,  in 
addition  to  those  presented  by  the  pheno- 
mena of  light,  establish  a  magnetic  action 
or  condition  of  matter  new  to  our  know- 
ledge. Under  this  action,  an  elongated 
portion  of  such  matter  usually  places  itself 
at  right  angles  to  the  lines  of  magnetic 
force  J  this  result  may  be  resolved  into  the 
simpler  one  of  repulsion  of  the  matter  by 
either  magnetic  pole.  The  set  of  the 
elongated  portion,  or  the  repulsion  of  the 
whole  mass,  continues  as  long  as  the  mag- 
netic force  is  sustained,  and  ceases  with  its 
cessation. 

*•  (2418.)  By  the  exertion  of  this  new 
condition  of  force,  the  body  moved  may 
pass  either  ai<^n^  the  magnetic  lines  or  across 
them  ;  and  it  may  move  along  or  across 
them  in  either  or  any  direction.  So  that 
two  portions  of  matter,  simultaneously  sub- 
ject to  this  power,  may  be  made  to  ap- 
proach each  other  as  if  they  were  mutually 
attracted,  or  recede  as  if  mutually  repelled. 
All  the  phenomena  resolve  themselves  Into 
this,  that  a  portion  of  such  matter,  when 
under  magpietic  action,  tends  to  move  fVom 
stronger  to  weaker  places  or  points  of 
force.  When  the  substance  is  surrounded 
by  lines  of  magnetic  force  of  equal  power 
on  all  sides,  it  does  not  tend  to  move,  and 
is  then  in  marked  contradistinction  with  a 
linear  current  of  electricity  under  the  same 
circumstances. 

**  (2419.)  This  condition  and  effect  is 
new,  not  only  as  it  respects  the  exertion  of 
power  by  a  magnet  over  bodies  previously 
supposed  to  be  indifferent  to  its  influence, 
but  is  new  as  a  magnetic  action,  presenting 
us  with  a  second  mode  in  which  the  mng- 
netic  power  can  exert  its  influence.  These 
two  modes  are  in  the  same  general  antithe- 
tical relation  to  each  other  as  positive  and 
negative  in  electricity,  or  as  northness  and 
soulhness  in  polarity,  or  as  the  lines  of 
electric  and  magnetic  force  in  magneto- 
electricity  ;  and  the  diamagnetic  phenomena 
are  the  more  important,  because  they  extend 
largely,  and  in  a  new  direction,  that  charac- 
ter of  duality  which  the  magnetic  force 
already,  in  a  certain  degree,  was  known  to 
possess. 

I.  **  (2420.)  All  matter  appears  to  be  sub- 
ject to  the  magnetic  force  as  universally  as 
it  is  to  the  gravitating,  the  electric,  and  the 
chemical  or  cohesive  forces  ;  for  that  which 
is  not  affected  by  it  in  the  manner  of  ordi- 


nary magnetic  action  is  affected  in  the 
manner  I  have  now  described ;  the  matter 
possessing  for  the  time  the  solid  or  fluid 
state.  Hence  substances  appear  to  arrange 
themselves  into  two  great  divisions — the 
magnetic  and  that  which  I  have  called  the 
diamagnetic  classes ;  and  between  these 
classes  the  contrast  is  so  great  and  direct, 
though  varying  in  degree,  that  where  a  sub- 
stance from  the  one  class  will  be  attracted, 
a  body  from  the  other  will  be  repelled  ;  and 
where  a  bar  of  the  one  will  assume  a  certain 
position,  a  bar  of  the  other  will  acquire  a 
position  at  right  angles  to  it. 

"  (2421.)  As  yet  I  have  not  found  a 
single  solid  or  fluid  body,  not  being  a  mix- 
ture,  that  is  perfectly  neutral  in  relation  to 
the  two  lists;  that  is,  that  is  neither  at- 
tracted nor  repelled  in  air.  It  would,  pro- 
bably, be  important  to  the  consideration  of 
magnetic  action  to  know  if  there  were  any 
natural  simple  substance  possessing  this 
condition  in  the  solid  or  fluid  state.  Of 
compound  or  mixed  bodies  there  may  be 
many ;  and  as  it  may  be  important  to  the 
advtncement  of  experimental  investigation, 
I  will  describe  the  principles  on  which  such 
a  substance  was  pr^ared  when  required  for 
use  as  a  circumambient  medium. 

"  (2422.)  It  is  manifest  that  the  pro- 
perties of  magnetic  and  diamagnetic  bodies 
are  in  opposition  as  regards  their  dynamic 
effect ;  and,  therefore,  that  by  a  due  mixture 
of  bodies  from  each  class  a  substance  having 
any  intermediate  degree  of  the  properly  of 
either  may  be  obtained.  Protosulphate  of 
iron  belongs  to  the  magnetic,  and  water  to 
the  diamagnetic  class ;  and  using  these 
substances,  I  found  it  easy  to  make  a  solution 
which  was  neither  attracted  nor  repelled, 
nor  pointed  when  in  air.  Such  a  soliuion 
pointed  axial ly  when  surrounded  by  water. 
If  made  somewhat  weaker  in  respect  of  the 
iron,  it  would  point  axially  in  water,  but 
equatorially  in  air ;  and  it  could  be  made  to 
pass  more  and  more  into  the  magnetic  or 
the  diamagnetic  class  by  the  addition  of 
more  sulphate  of  iron,  or  more  water. 

•  •  •  •  • 

"  (2424.)  The  endeavour  to  form  a  ge- 
neral list  of  substances,  in  the  present  im- 
perfect state  of  our  knowledge,  would  be 
very  premature  ;  the  one  below  is  given, 
therefore,  only  for  the  purpose  of  conveying 
an  idea  of  the  singular  association  under 
which  bodies  come  in  relation  to  magnetic 
force,  and  for  the  purpose  of  general  refer- 
ence hereafter ; — Iron,*  nickel,  cobalt,  man- 
ganese, palladium,  crown-glass,  platinum, 
osmium,  0°  air  and  vacuum,  arsenic,  sether, 


*  This  list  of  substances  should  have  been  ar- 
ranf^ed  vertically  in  the  order  iu  which  they  utand. 
—Ed.  M.M. 
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alcohol,  gold,  water,  mercury,  flint-glass, 
tin,  heavy-glass,  antimony,  phosphorus, 
bismuth. 

"  (2425).  It  is  very  interesting  to  ob- 
serve that  metals  are  the  substances  which 
stand  at  the  extremities  of  the  list,  being, 
of  all  bodies,  those  which  are  most  power- 
fully opposed  to  each  other  in  their  mag- 
netic condition.  It  is  also  a  very  remark- 
able circumstance,  that  these  differences 
and  departures  from  the  medium  condition 
are  in  the  metals  at  ihe  two  extremes,  iron 
and  bismuth,  associated  with  a  small  con. 
ducting  power  for  electricity.  At  the  same 
time,  the  controit  between  these  metals,  as 
to  their  fibrous  and  granular  state,  their 
malleable  and  brittle  character,  will  press 
upon  the  mind  whilst  contemplating  the 
possible  condition  of  their  molecules  when 
subjected  to  magnetic  force. 

**  (2426.)  In  reference  to  the  metals,  as 
well  as  the  diamagnetics  not  of  that  class, 
it  is  satisfactory  to  have  such  an  answer  to 
the  opinion  tliat  all  bodies  are  magnetic  as 
iron,  as  does  not  consist  in  a  mere  negation 
of  that  which  is  affirmed,  but  in  proo(that 
they  are  in  a  different  and  opposed  state, 
and  are  able  to  countvact  a  very  consider- 
able degree  of  magnetic  force. 

"  (2427.)  As  already  stated,  the  magnetic 
force  is  so  strikingly  distinct  in  its  action 
upon  bodies  of  the  magnetic  and  the  dia- 
magnetic  class;  that  when  it  causes  the 
attraction  of  the  one,  it  produces  the  repul- 
sion of  the  other.  And  this  we  cannot 
help  referring  in  some  way  to  an  action 
upon  the  molecules  or  the  mass  ef  the  sub- 
sUnces  acted  upon,  by  which  they  are 
thrown  into  different  conditions,  and  af- 
fected accordingly.  In  that  point  of  view 
it  is  very  striking  to  compare  the  results 
with  those  which  are  presented  to  us  by  a 
polarised  ray,  especially  as  then  a  remark- 
able difference  comes  into  view;  for  if 
transparent  bodies  be  taken  from  the  two 
classes,  as,  for  instance,  heavy  glass  or 
water  from  the  diamagnetic,  and  a  piece  of 
green  glass  or  a  solution  of  green  vitriol 
from  the  magnetic  class,  then  a  given  line 
of  magnetic  force  will  cause  the  repulsion 
of  the  one  and  the  attraction  of  the  other ; 
bat  this  same  line  of  force,  which  thus 
affects  the  particles  so  differently,  affects 
the  polarised  ray  when  passing  through 
them  precisely  in  the  tame  manner  in  both 
cases ;  for  the  two  bodies  cause  its  rotation 
in  the  same  direction. 

"  (2428.)  This  consideration  becomes 
even  mote  important  when  we  connect  it 
with  the  diamagnetic  and  the  optical  pro- 
perties of  bodies  which  rotate  a  polarized 
ray.  Thus  the  iron  solution  and  a  piece  of 
quarts,  having  the  power  to  rotate  a  ray, 
point  by  the  influence  of  the  tame  line  of 


magnetic  force,  the  one  axially  and  the 
other  equatorially ;  but  the  rotation  which 
is  impressed  on  a  ray  of  light  by  these  two 
bodies,  as  far  as  they  are  under  the  influ- 
ence of  the  same  magnetic  force,  ik  the 
same  for  both.  Further,  this  rotation  is 
quite  independent  of,  and  quite  unlike  that 
of  the  quartz  in  a  most  important  point ; 
for  the  quartz  by  itself  can  only  rotate  the 
ray  in  the  one  direction,  but  under  the  in- 
fluence of  the  magnetic  force  it  can  rotate 
it^both  to  the  riglit  and  left,  according  to 
the  course  of  the  ray.  Or,  if  two  pieces  of 
quartz  (or  two  tubes  of  oil  of  turpentine) 
be  taken,  which  can  rotate  the  ray  different 
ways,  the  further  rotative  force  manifested 
by  them  when  under  the  dominion  of  the 
magnetism,  is  always  the  same  way:  and 
the  direction  of  that  way  may  be  made 
either  to  the  right  or  left  in  either  crystal 
of  quartz.  All  this  time  the  contrast  be- 
between  the  qunrtz  as  a  diamagnetic,  and 
the  solution  of  iron  as  a  magnetic  body,  re- 
mains undisturbed.  Certain  considerations 
regarding  the  character  of  a  ray,  arising 
from  these  contrasts,  press  strongly  on  my 
mind,  which,  when  I  have  had  time  to  sub- 
mit them  to  further  experiment,  I  hope  to 
present  to  the  society. 

*'  (2429.)  Theoretically,  an  explanation 
of  the  movements  of  the  diamagnetic  bodies, 
and  all  the  dynamic  phenomena  consequent 
upon  the  action  of  magnets  on  them, 
might  be  offered  in  the  supposition  that 
magnetic  induction  caused  in  them  a  con- 
trary state  to  that  which  it  produced  in 
magnetic  matter ;  that  is,  that  if  a  particle 
of  each  kind  of  matter  were  placed  in  the 
magnetic  field  both  would  become  mag- 
netic, and  each  would  have  its  axis  parallel 
to  the  resultant  of  magnetic  force  passing 
through  it ;  but  the  particle  of  magnetic 
matter  would  have  its  north  and  south 
poles  opposite  or  facing  towards  the  con- 
trary poles  of  the  inducing  magnet,  whereas 
with  the  diamagnetic  particles  the  reverse 
would  be  the  case ;  and  hence  would  result 
approximation  in  the  one  substance,  reces- 
sion in  the  other. 

"  (2430.)  Upon  Ampere's  theory,  this 
view  would  be  equivalent  to  the  supposition, 
that,  as  currents  are  induced  in  iron  and 
magnetics  parallel  to  those  existing  in  the 
inducing  magnet  or  battery  wire ;  so  in 
bismuth,  heavy  glass,  and  diamagnetic 
bodies,  the  currents  induced  are  in  the 
contrary  direction.  This  would  make  the 
currents  in  diamagnetics  the  same  in  direc- 
tion as  those  which  are  induced  in  diamag- 
netic conductors  at  the  commencement  of  the 
inducipg  current;  and  those  in  magnetic 
bodies  the  same  as  those  produced  at  the 
cessation  of  the  same  inducing  current. 
No  difficult  would  occur  as  respects  son- 
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condncting  magnetic  and  diamagnetic  aub- 
•tances,  becauae  the  hypothetical  currenta 
are  aappoaed  to  eziat  not  in  the  maaa,  but 
round  the  particles  of  the  matter. 

"  (2431.)  As  far  as  experiment  yet  bears 
npon  each  a  notion,  we  may  observe  that  the 
known  inductive  effects  upon  masses  of 
magnetic  and  diamagnetic  metals  are  the 
same.  If  a  straight  rod  of  iron  be  carried 
across  magnetic  lines  of  force,  or  if  it,  or  a 
helix  of  iron  rods  or  wire,  be  held  near  a 
magnet,  as  the  power  in  it  rises,  electric 
currents  are  induced,  which  move  through 
the  bars  or  helix  in  certain  determinate 
directions.  If  a  bar  or  helix  of  bismuth  be 
employed  under  the  same  circumstances,  the 
currents'are  again  induced,  and  precisely  in 
the  same  direction  aa  in  the  iron,  so  that  here 
no  difference  occurs  in  the  direction  of  the  in- 
duced current,  and  not  very  much  in  force, 
nothing  like  so  much,  indeed,  as  between 
the  current  induced  in  either  of  these  me- 
tail  land  a  metal  taken  from  near  the 
neutral  point.  Still  there  is  this  difference 
remaining  between  the  conditions  of  the  ex- 
periment and  the  hypothetical  case;  that 
in  the  former  the  induction  is  manifested 
by  currents  in  the  masses,  whilst  in  the 
latter,  that  is,  in  the  special  magnetic  and 
diamagnetic  effects,  the  currents,  if  they 
exist,  are  probably  about  the  particles  of 
the  matter." 

Faraday  next  proceeds  to  make  some 
observations  on  the  peculiar  neutrai  condi. 
tion  of  air  and  gases  in  these  magnetic  and 
diamagnetic  experiments. 

**  (2432.)  The  magnetic  relation  of  aeri- 
form substances  is  exceedingly  remarkable. 
That  oxygen  or  nitrogen  gas  should  stand  in 
a  position  intermediate  between  tlie  magnetic 
and  diamagnetic  classes ;  that  it  should 
occupy  the  place  which  no  solid  or  liquid 
element  can  take ;  that  it  should  show  no 
change  in  its  relations  by  rarefaction  to  any 
possible  degree,  or  even  when  the  space  it 
occupies  passes  into  a  vacuum ;  that  it 
should  be  the  same  magnetically  with 
any  other  gas  or  vapour;  that  it  should 
not  take  its  place  at  one  end  but  in 
the  very  middle  of  the  great  series  of 
bodies;  and  that  all  gases  or  vapours 
should  be  alike,  from  the  rarest  state  of 
hydrogen  to  the  densest  state  of  carbonic 
acid,  sulphurous  acid,  or  cether  vapour,  are 
points  so  striking,  as  to  persuade  one  at 
once  that  air  must  have  a  great  and  per- 
haps an  active  part  to  play  in  the  physical 
and  terrestrial  arrangement  of  magnetic 
forces. 

"  (2433.)  At  one  time  I  looked  to  air 
and  gases  as  thte  bodies  which,  allowing 
attenuation  of  their  substance  without  addi- 
tion, would  permit  of  the  observation  of 
eorresponding  variations  in  their  magnetic 
properties;    out  now  all  such  power   by 
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rarefaction  appears  to  be  taken  away  ;  and 
though  it  is  easy  to  prepare  a  liquid  medi- 
um  which  shall  act  with  other  bodies  aa  air 
does  (2422),  still  it  is  not  truly  in  the  same 
relation  to  them ;  neither  does  it  allow  of 
dilution,  for  to  add  water  or  any  such  sub- 
stance is  to  add  to  the  diamagnetic  power 
of  the  liquid ;  and  if  it  were  possible  to 
convert  it  into  vapour  and  so  dilute  it  by 
heat,  it  would  pass  into  the  class  of  gases 
and  be  magnetically  undistinguishable  from 
the  rest. 

<<(2434.)  It  is  also  very  remarkable  to 
observe  the  apparent  disappearance  of  mag. 
netic  condition  and  effect  when  bodies  as- 
sume the  vaporous  or  gaseous  state,  com- 
paring it  at  the  same  time  with  the  similar 
relation  to  light ;  for  as  yet  no  gaa  or  vapour 
has  been  made  to  show  any  magnetic  in- 
fluence over  the  polarised  ray,  even  by  the 
use  of  powers  far  more  than  enough  to  ma- 
nifest such  action  freely  in  liquid  and  solid 
bodies. 

"(2435.)  Whether  the  negative  results 
obtained  by  the  use  of  gases  and  vapours 
depend  upon  the  smaller  quantity  of  matter 
in  a  given  volume,  or  whether  they  are  di- 
rect consequences  of  the  altered  physical 
condition  of  the  substance,  is  a  point  of 
very  great  importance  to  the  theory  of  mag- 
netism. •  • 

"  (2436.)  The  remarkable  condition  of 
air  and  its  relation  to  bodies  taken  from  the 
magnetic  and  the  diamagnetic  classes, 
causes  it  to  point  equatorially  in  the  former 
and  axially  in  the  latter.  Or,  if  the  experi- 
ment presents  its  results  imder  the  form  of 
attraction  and  repulsion,  the  air  moves  as 
if  repelled  in  a  magnetic  medium,  and  at- 
tracted  in  a  medium  from  the  diamagnetic 
class.  Hence  it  seems  as  if  the  air  were 
magnetic  when  compared  with  diamagnetic 
bodies,  and  of  the  latter  class  when  com- 
pared to  magnetic  bodies. 

"  (2437.)  This  result  I  have  considered 
as  explained  by  the  assumption  that  bis- 
muth and  its  congeners  are  absolutely  re- 
polled  by  the  magnetic  poles,  and  would,  if 
there  were  nothing  else  concerned  in  the 
phenomenon  than  the  magnet  and  the  bis- 
muth, be  equally  repelled.  So  also  with  the 
iron  and  its  similars,  the  attraction  has  been 
assumed  as  a  direct  result  of  the  mutual 
action  of  them  and  the  magnets;  further, 
these  actions  have  been  admitted  as  suffi- 
cient to  account  for  the  pointing  of  the  air 
both  axially  and  equatonally,  as  also  for  its 
apparent  attraction  and  repulsion ;  the  ef- 
fect in  these  cases  being  considered  as  due 
to  the  travelling  of  the  air  to  those  positions 
which  the  magnetic  or  diamagnetic  bodies 
tended  to  leave. 

"  (2438.)  The  effects  with  air,  are,  however, 
in  Uiese  results  precisely  the  same  as  those 
which  were  obtained  ||ith  the  solutions  of 
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iron  of  Tarious  strength,  (2365.)  where 
all  the  bodies  belonged  to  the  magne. 
tic  class,  and  where  the  effect  was  evi- 
dently due  to  the  greater  or  smaller  de- 
gree of  magnetic  power  possessed  by  the 
solutions.  A  weak  solution  in  a  stronger 
pointed  equatorially,  and  was  repelled  like 
a  diamagnetic,  not  because  it  did  not  tend 
by  attraction  to  an  axial  position,  but  be* 
cause  it  tended  to  that  position  with  less 
force  than  the  matter  around  it ;  so  the 

auestion  will  enter  the  mind,  whether  the 
iamagnetics  when  in  air  are  repelled  and 
tend  to  the  equatorial  position  for  any  other 
reason  than  that  the  air  is  more  magnetic 
than  they  are,  and  tends  to  occupy  the  axial 
space.  It  is  easy  to  perceive  that  if  all  bodies 
were  magnetic  in  different  degrees,  form, 
ing  one  great  series  from  end  to  end,  with 
air  in  the  middle  of  the  series,  the  ef- 
fects would  take  place,  as  they  do  actually 
occur.  Anybody  from  the  middle  part  of 
the  series  would  point  equatorially  in  the 
bodies  above  it,  and  axially  in  those  beneath 
it;  for  the  matter  which,  like  bismuth, 
goes  from  a  strong  to  a  weak  point  of  action, 
may  do  so,  only  because  that  substance 
which  is  already  at  the  place  of  weak  action 
tends  to  come  to  the  place  where  the  action 
is  strong;  just  as  in  electrical  induction, 
the  bodies  best  fitted  to  carry  on  the  force 
are  drawn  into  the  shortest  line  of  action ; 
and  so  air  in  water,  as  even  under  mercury 
is,  or  appears  to  be,  drawn  towards  the  mag- 
netic pole. 

"  (2489.)  But  if  this  were  the  true  view, 
and  air  had  such  power  amongst  other 
bodies  as  to  stand  in  the  midst  of  them,  then 
one  would  be  led  to  expect  that  rarefaction 
of  the  air  would  affect  its  place,  rendering  it 
perhaps  more  diamagnetic,  or  at  all  events, 
altering  its  position  in  the  list  If  such 
were  the  case,  bodies  that  set  equatorially 
in  it,  in  one  state  of  density,  would,  as  it 
varied,  change  their  position,  and  at  last  set 
axially;  but  this  they  do  not  do;  and 
whether  the  rarefied  air  be  compared  with 
the  magnetic  or  the  diamagnetic  class,  or 
even  with  dense  air,  it  keeps  its  place. 

<'  (2440.)  Such  a  view  would  also  make 
mere  space  magnetic,  and  precisely  to  the 
same  deg^ree  as  air  and  gases.  Now,  though 
it  may  very  well  be,  that  space,  air  and 
gases,  have  the  same  general  relation  to 
magnetic  force,  it  seems  to  me  a  great  addi. 
tional  assumption  to  suppose  that  they  are 
all  absolutely  magnetic,  and  in  the  midst  of 
a  series  of  bodies,  rather  than  to  suppose  that 
tliey  are  in  a  normal  or  zero  state.  For  the 
present,  therefore,  I  incline  to  the  former 
view,  and  consequently  to  the  opinion  that 
diamagnetics  have  a  specific  action,  antithe- 
tically distinct  from  ordinary  magnetic  ac- 
tion, and  have  thus  presented  us  with  a  mag- 
nclic  propprty  new  to  our  knowlcd(^e.*' 


We  should  like  to  quote  the  whole  of  these 
"general  considerations,"  but  we  have  aU 
ready  extracted  so  largely  from  this  paper, 
that  we  must  be  content  with  a  few  sen- 
tences more,  and  refer  the  reader  to  the 
original  for  further  information. 

"  (244i7.)  When  we  consider  the  magnetic 
condition  of  the  earth  as  a  whole,  without 
reference  to  its  possible  relation  to  the  sun, 
and  reflect  upon  the  enormous  amount  of 
diamagnetic  matters,  which  to  our  know- 
ledge, form  its  crust ;  and  when  we  remem. 
her  that  magnetic  curves  of  a  certain  amount 
offeree  and  universal  in  their  presence,  are 
passing  through  these  matters  and  keeping 
them  constantly  in  that  state  of  tension,  and 
therefore,  of  action,  which  I  hope  success- 
fully to  have  developed,  we  cannot  doubt 
but  that  some  great  purpose  of  utility  to  the 
system,  and  us  its  inhabitants,  is  thereby 
fulfilled,  which  now  we  shall  have  the  plea- 
sure of  searching  out 

"  (2449.)  Though  the  general  disposition 
of  the  magnetic  curves,  which  permeate  and 
surround  our  globe,  resemble  those  of  a 
very  short  magnet,  and  therefore  give  lines 
of  force  rapidly  diverging  in  their  general 
form,  yet  the  magnitude  of  the  system  pre- 
vents us  from  observing  any  diminution  of 
their  power  within  small  limits;  so  that 
probably  any  attempt  on  the  surface  of  the 
earth  to  observe  the  tendency  of  matter  to 
pass  from  stronger  to  weaker  places  of  ac- 
tion would  fail.  Theoretically,  however, 
and  at  first  sight,  I  think  a  pound  of  bis- 
muth  or  of  water,  estimated  at  the  equator, 
where  the  magnetic  needle  does  not  dip, 
ought  to  weigh  less  when  taken  into  lati- 
tudes where  the  dip  is  considerable,  whilst  a 
pound  of  iron,  nickel,  or  cobalt,  ought, 
under  the  same  change  of  circumstances,  to 
weigh  more.  If  such  should  really  prove  to 
be  the  case,  then  a  ball  of  iron,  and  another 
of  bismuth,  attached  to  the  ends  of  a  deli- 
cate balance  beam,  should  cause  that  beam 
to  take  different  inclinations  on  different 
parts  of  the  surface  of  the  earth  ;  and  it  docs 
not  seem  quite  impossible  that  an  instru- 
ment  to  measure  one  of  the  conditions  of 
terrestrial  magnetic  force  might  be  con- 
structed on  such  a  principle. 

"(2450.)  If  one  might  speculate  upon 
the  effect  of  the  whole  system  of  curves 
upon  very  large  masses,  and  these  masses 
were  in  plates  or  rings,  then  they  would, 
according  to  analogy  with  the  magnetic 
field,  place  themselves  equatorially.  If 
Saturn  were  a  magnet,  as  the  earth  is,  and 
his  ring  composed  of  diamagnetic  sub- 
stances,  the  tendency  of  the  magnetic  forces 
would  be  to  place  it  in  the  position  which  it 
actually  has. 

"(2451.)  It  is  a  curious  sight  to  see  a 
piece  of  wood,  or  of  beef,  or  an  apple,  or  a 
IiuUlc  of  water  repelled  by  a  magnet,  or. 
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taking  the  leaf  of  a  tree,  and  hanging  it  np 
between  the  poles,  to  observe  it  take  an 
equatorial  position.  Whether  any  similar 
effects  ocour  in  nature  among  the  myriads 
of  forms  which,  upon  all  parts  of  its  surface, 
are  surrounded  by  air,  and  are  subject  to 
the  action  of  lines  of  magnetic  force,  is  a 
question  which  can  only  be  answered  by 
future  observation. 

*'  (2452.)  Of  the  interior  of  the  Earth  we 
know  nothing ;  but  there  are  many  reasons 
for  believing  that  it  is  of  a  high  tempera- 
ture. On  this  supposition  I  have  recently 
remarked,  that  at  a  certain  distance  from 
the  surface  downwards,  magnetic  substances 
must  be  entirely  destitute  either  of  the 
power  of  retaining  magnetism,  or  becoming 
magnetic  by  induction  from  currents  in  the 
crust  or  otherwise.  {PkUos.  Mag.,  1845, 
Tol.  xxvii.,  p.  3.)  This  is  evidently  an 
error.  That  the  iron,  &c.,  can  retain  no 
magnetic  condition  of  itself  is  very  probably 
true  (  but  that  the  magnetic  metals,  and  all 
their  compounds,  retain  a  certain  power  of 
becoming  magnetic  by  induction,  whatever 
their  temperature,  has  now  been  proved. 

'<  2844,  &c.)  The  deep  magnetic  con- 
tents of  the  earth,  therefore,  though  they 
probably  do  not  constitute  of  themselves  a 
central  magnet,  are  put  in  the  condition  to 
act  as  a  very  weak  iron  core  to  the  cur- 
rents around  them,  or  other  reducing  ac- 
tions,  and  very  likely  are  highly  important 
in  this  respect.  What  the  effect  of  the 
diamagnetic  part  may  be  under  the  influ- 
ence of  such  inductive  forces,  we  are  not 
prepared  to  state  ;  but,  as  far  as  I  have  been 
able  to  observe  such  bodies  have  not  their 
power  diminished  by  heat. 

(2453.)  If  the  sun  have  anything  to  do 
with  the  magnetism  of  the  globe,  then  it  is 
probable  that  part  of  its  effect  is  due  to  the 
action  of  the  light  that  comes  to  us  from  it ; 
and  in  that  expectation  the  air  seems  most 
strikingly  placed  round  our  sphere,  investing 
it  with  a  transparent  diamagnetic,  which 
therefore  is  permeable  to  his  rays,  and  at 
the  same  time  moving  with  great  velocity 
across  them.  Such  conditions  seem  to  sug- 
gest the  possibility  of  magnetism  being 
Uiere  generated;  but  I  shall  do  better  to 
refrain  from  giving  expression  to  these 
Tague  thoughts  (though  they  will  press  in 
upon  the  mind),  and  first  submitting  them 
to  rigid  investigation  by  experiment;  if 
they  prove  worthy,  then  present  them  here- 
after to  the  Royal  Society.'* 

We  have  thus  given,  in  Faraday's  own 
words,  a  tolerably  copious  description  of  the 
principal  facts  and  views  respecting  his  two 
grand  discoveries  of  the  Action  ofMeignetism 
on  Light  and  Diamagnetism.  It  has  been 
impossible  to  convey  anything  like  a  satis- 
factory notion  of  these   subjects    to    our 


readers  without  making  very  extensive  ex- 
tracts from  Faraday's  work ;  and  as  it  is,  we 
have  been  compelled  to  omit  much  that  we 
should  have  liked  to  quote,  and  which  would 
have  thrown  additional  light  on  the  phe- 
nomena. The  succeeding  series  of  these 
"Researches"  are  on  the  Connection  of 
Diamagnetism  and  the  Crystalline  Forms 
of  Bodies ;  to  which  we  shall  proceed  in  our 
next  "Notice,"  and  endeavour  to  give  some 
of  the  most  remarkable  and  interesting  of 
Faraday's  results  in  that  portion  of  the 
subject.         (To  be  continued,) 

THE  WAGES  OF  ARTIZANS  IN 
THE  ROYAL  DOCKYARDS. 
Great  dissatisfaction  prevails  just  now 
among  the  artizans — particularly  the  ship- 
wrights—of the  Government  dockyards,  in 
consequence  of  the  striking  discrepancy 
which  exists  between  the  wages  received  by 
them,  and  those  obtained  (in  many  cases  by 
far  inferior  workmen),  in  private  ship-build- 
ing yards.  This  feeling  rose  so  high  last 
week  in  Portomouth  dockyard,  that  after 
having  fruitlessly  waited  for  some  time  for 
the  fulfilment  of  an  engagement  which  had 
been  made  by  the  authorities,  to  investigate 
the  grounds  of  their  complaints,  some  hun- 
dreds of  the  shipwrights  went  in  a  body,  to 
the  principal  officers  of  that  establishment, 
to  seek  redress.  For  a  long  time  past,  the 
Admiralty  have  made  but  one  reply  to  each 
and  all  of  the  allegations  made  by  the  work- 
men respecting  Uie  lowness  of  their  pay, 
and  this  reply  is  in  substance  as  follows : 
"  The  constancy  of  the  employment  offered 
you  in  the  royal  service,  and  the  pension 
you  will  be  entitled  to  receive  after  you  have 
worn  yourselves  out  in  that  service,  are  con- 
sidered to  be  equivalent  to  the  excess  of 
wages  receiyed  by  workmen  in  the  private 
service." 

Now  while  we  frankly  admit  that  each  of 
the  considerations  here  mentioned  is  de- 
serving of  attention,  we  most  entirely  deny 
that  they  can  be  shown  to  possess  the  value 
claimed  for  them.  For,  in  the  first  place, 
ship-building,  and  consequently  ship- repair- 
ing, have  recently  so  much  increased,  and 
continue  to  so  much  increase,  that  any 
skilful  and  sober  shipwright  may  safely 
rely  upon  steady  and  continuous  employ- 
ment; and,  in  the  second  place,  every 
schoolboy  knows  how  small  a  trifle  a  week, 
paid  into  an  Assurance  Society,  from  the 
age  of  two  or  three  and  twenty,  will  be  suf- 
ficient to  secure  an  annuity  of  £26  or  £'H 
after  the  lapse  of  twenty,  thirty,  or  forty 
years.*     On  the  other  hand  it  is  a  notorious 

*  Practically  but  comparatively  few  men  are 
pensioned  off  firom  the  dockyards  much  before  the 
age  of  sixty. 


104         ON  THS  PAST  AND  PBESENT  CONDITION  07  THE  filVES  THAMES. 


fact,  that  tliipwrights  frequently  earn  in  pri- 
vate ahip-building  yards,  not  less  than  two, 
three,  and  sometimes  four,  or  even  more 
shillings  per  day  ahove  the  wages  paid  in 
the  Royal  dockyards. 

The  consequence  is,  that  the  shipwrights 
in  the  Government  yards  are  actually  com- 
pelled  to  purchase  constancy  of  employ- 
ment (which  hundreds  of  them  would  com- 
mand elsewhere),  and  a  pension  of  £20  a 
year  (not  to  be  demanded  till  they  become 
decrepit),  at  the  rate  of  several  shillings, 
ready  cash,  per  day !  The  exaction  is  so 
monstrous,  that  the  men  are  not  only  justi- 
fied in  their  resistance  to  it,  but  are  [really 
bound,  in  justice  to  themselves  and  their 
families,  to  oppose  it  by  all  prudent  and 
legitimate  means. 

An  organized  demonstration  in  favour  of 
an  advance  of  wages  in  a  dockyard  differs 
from  a  similar  movement  in  private  ser- 
vices in  one  important  respect;  for,  while 
the  latter  is  directed  against  an  employer, 
the  former  is  directed  against  persons  who  are 
merely  administrators  of  the  public  funds. 
Neither  a  superintendent  of  a  dockyard, 
nor  the  surveyor  of  the  Navy,  nor  a  lord 
of  the  Admiralty  is  an  employer,  in  the 
same  sense  as  is  a  proprietor  of  a  factory  or 
of  a  shipyard.  They  are  but  servants  them- 
selves, and  are  to  be  held  responsible  to 
others  for  their  acts.  Th^efore  in  opposing 
any  unjust  regulation  of  theirs,  the  work- 
men do  not  necessarily  incur  the  respon- 
sibility which  belongs  to  those  who  attempt 
to  coerce  capitalists  in  their  business  trans- 
actions.  This  consideration  is  very  im- 
portant, and  has  great  weight  with  the 
workmen  themselves,  many  hundreds  of 
whom  are  among  the  most  orderly  and  well- 
regulated  artisans  of  this  country. 

This  wages  question,  like  many  other  of 
the  evils  of  our  dockyards,  springs  from  the 
predominance  of  the  naval  influence  there 
exerted  over  that  of  the  mechanical  officers. 
Post  captains  and  admirals  are  by  their  pro- 
fessional training  totally  disqualified  for 
many  of  the  duties  they  assume  at  the  Ad- 
miralty and  in  our  dockyards.  This  is  a 
matter  from  which  immense  injury  to  the 
public  service  springs,  and  is  too  deep  to  be 
discussed  here.  The  past  year  or  two  has 
seen  more  than  one  man  who  is  known  to 
be  a  valuable  quarter-deck  officer,  stretch 
his  flag  over  a  dockyard  in  which  he  has 
done  but  little  more  than  supervise  the  re- 
moval  of  stray  chips  and  fragments  of  grass 
from  the.  thoroughfares,  and  interfere  with 
and  impede  the  progress  of  the  mechanical 
operations  so  improperly  committed  to  his 
control. 


ON    THE     PAST    AND    PRESENT 

CONDITION     OF     THE     RIVER 

THAMES. 

A  paper  on  the  above  subject  was  read  at 
the  Institation  of  Civil  Engineers,  on  the 
evening  of  January  22,  1856,  by  Mr.  H. 
Robinson,  Assoc.  Inst.  C.  E. 

In  a  preliminary  sketch  it  was  shown, 
that  the  Thames  had  always  excited  con- 
siderable interest  in  the  country,  and  that 
some  change,  or  projected  improvement  in 
its  condition,  was  rarely,  if  ever,  excluded 
from  the  topics  of  the  day. 

The  principal  statistical  facts  feonnected 
with  the  river  were  enumerated. 

A  description  was  then  given  of  the 
various  abuses  which  existed,  during  the 
last  century,  in  the  management  of  the 
upper  navigation,  and  the  efibrts  made  to 
improve  the  disgraceful  condition  of  the 
river. 

Leaving  the  upper  navigation  of  the 
river,  the  paper  then  referred  to  its  condi- 
tion in  that  part  within  the  bounds  of  the 
metropolis. 

The  various  schemes  for  embanking  the 
shores  were  then  alluded  to,  and  the  par- 
tial good  already  aflTected  was  noted. 
Among  the  larger  designs  were  those  of 
Sir  Christopher  Wren,  Mr.  Martin,  Messrs. 
Walker  and  B urges,  and  others. 

The  first  part  of  the  paper  having  been 
occupied  in  considering  the  Thames  as  a 
highway  for  commerce,  the  latter  portion 
was  devoted  to  describing  the  other  func- 
tions which  it,  in  common  with  all  rivers, 
was  intended  to  fulfil,  the  condition  into 
which  it  had  fallen,  and  the  means  proposed 
for  restoring  it  to  something  like  its  normal 
condition. 

The  various  causes  which  had  induced 
the  present  polluted  condition  of  the 
Thames  were  next  described. 

A  short  history  was  then  given  of  the 
steps  taken  by  the  late  Commissioners  of 
Sewers  to  remedy  the  putrid  condition  of 
the  river.  Mr.  Frank  Forster  had  origin- 
ally arranged  a  system  of  intercepting 
sewers,  by  which  the  sewage  of  London  was 
intended  to  be  conveyed  below  Greenwich, 
and  there  discharged  into  the  river ;  at  an 
expense  of  one  million  and  a  quarter  ster- 
ling. Nothing  was,  however,  done  for 
want  of  funds ;  subsequently  Mr.  Bazal- 
gette,  under  the  orders  of  the  Commission- 
ers, extended  and  completed  the  plans,  and 
at  an  expense  of  three  millions,  laid  out  a 
complete  system  of  intercepting  sewers. 
The  increased  amount  of  the  estimates  ren- 
dered still  more  difficult  the  execution  of  the 
works,  and  nothing  was  done  till  the  com- 
mencement of  the  past  year,  when  public 
feeling  loudly  demanding  some  ameliora- 
UoD  in  the  condition  of  the  Thames,  it  waa 
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resoWed  to  make  at  least  a  commenoe- 
ment;  but  all  progress  was  stopped,  the 
Bomrd  disunited,  and  some  of  its  most 
efficient  members  lost  to  it,  by  a  contro- 
versy which  arose  regarding  the  size  of  the 
sewers,  and  by  the  official  Government 
support,  which  was  given  to  the  pipe  sewer 
-  party,  in  opposition  to  the  decided  opinions 
of  the  Consulting  Engineers,  the  majority 
of  the  Board,  and  their  responsible  pro- 
fessional advisers;  this  controversy  still 
continued,  and  involving,  as  it  was  made  to 
do,  the  question  of  asserted  considerable 
economy,  would,  probably,  still  divide  the 
new  Metropolitan  Board. 

It  was  stated  to  be  partly  with  a  view  to 
prevent  a  result  so  much  to  be  deplored  as 
the  continuation  of  the  present  condition  of 
the  river,  that  the  author  of  the  paper  had 
proposed  a  plan,  already  described  in  our 
pages.  (See  ifechamcs*  Magazine,  No.  1686, 
Vol.  IxiiL  p.  515.)  This  plan  was  to  be 
discussed  at  the  next  meeting  of  the  Insti- 
tution. 

A  NEW  CEMENT  AS  HARD  AS 
MARBLE. 

By  an  article  in  the  Chemist  we  learn  that 
M.  Sorel  has  submitted  to  the  Academy  of 
Sciences  a  new  cement  of  great  solidity, 
which  consists  of  a  basic  oxy-chloride  of 
zinc,  obtained  by  moistening  oxide  of  zinc 
with  the  liquid  chloride  of  the  same  base, 
or  in  another  chloride  isomorphus  with  the 
chloride  of  zinc ;  for  example,  protocbloride 
of  iron,  manganese,  nickel,  cobalt,  &c. 
These  chlorides  may  be  replaced  with  hy- 
drochloric acid. 

lie  obtains  a  cement  so  much  the  harder 
as  the  chloride  is  more  concentrated  and  the 
oxide  more  heavy.  He  employs  washed 
residues  arising  from  the  manufacture  of 
white  zinc,  or  else  calcines  to  redness 
ordinary  white  zinc.  He  employs  chloride 
f  zinc,  marking  from  50«  to  60*  of  Beaume's 
areometer;  and  in  order  that  the  cement 
may  set  less  quickly,  dissolves  in  the  chlor- 
ide about  three  per  cent,  of  borax  or  sal- 
ammoniac,  or  else  calcines  the  oxide,  after 
having  moistened  it  with  water  containing 
a  small  quantity  of  borax. 

The  mastic  or  cement  obtained  by  the 
combination  of  the  above  substances  may 
be  mn  into  moulds  like  plaster.  It  is  as  hard 
as  marble  ;  cold,  moisture,  and  even  boiling 
water  are  without  action  on  it.  It  resists 
300O  C.  (576^  Fahr.),  and  even  the  most 
powerful  acids  attack  it  only  very  slowly. 

The  new  plastic  matter  is  not  expensive, 
but  its  cost  may  still  be  considerably  dimi- 
nished by  being  mixed  with  the  oxide  of 
zinc,  metallic,  silicious,  or  calcareous  mat- 
ters,  such  as  iron  filings   or  borings,  iron 


pyrites,  blende,  emery,  granite,  marble,  and 
all  hard  calcareous  matters.  Soft  matters, 
such  as  chalk  and  ochre,  will  not  do. 

The  highest  and  most  varied  colours  may 
be  given  to  the  new  cement,  which  allows 
of  its  being  used  for  tables  and  mosaic 
pavements  of  great  hardness  and  beauty. 
M.  Fontenelle,  the  sculptor,  has  used  it 
with  success  for  this  purpose,  and  mosaics 
formed  with  the  new  cement  may  be  seen  in 
the  choir  of  St.  Etienne-du>Mont,  at  Paris. 

This  cement  may  also,  be  employed  for 
making  moulded  objects  of  art,  such  as 
statues,  statuettes,  medallions,  bas-reliefs, 
&c.  It  is  also  perfectly  suitable  for  mak- 
ing  ceilings;  and  (which  proves  the  inso- 
lubility of  the  new  cement)  several  good 
dentists  of  Paris  have  employed  it  for 
several  years  for  filling  decayed  teeth,  and 
even  for  cementing  the  pieces  of  a  set  of 
teeth ;  but  the  most  important  application 
of  this  new  matter  would  probably  be  its 
employment  for  painting  buildings,  in  place 
of  oil  paint. 


THE  LATE  PARIS  EXHIBITION. 

Several  cases  of  just  dissatisfaction  on 
the  part  of  English  exhibitors,  with  the 
treatment  received  by  them  in  connection 
with  the  late  Paris  Exhibition,  have  come 
under  our  notice.  <9ne  of  the  worst  of 
these  is  the  case  of  Mr.  Chesterman,  of 
Sheffield.  It  appears  that  on  the  examina- 
tion of  one  of  Mr.  Chesterman's  cases,  con- 
taining a  number  of  excellent  specimens  of 
improved  cutlery,  by  one  of  the  juries,  he 
was  appointed  to  receive  a  silver  medal. 
After  the  award  was  made,  it  was  found 
that  his  stand  of  goods  did  not  come  under 
the  cognizance  of  that  jury,  who,  there- 
upon, agreed  that  their  secretary  should 
write  to  the  jury  under  whose  cognizance 
it  did  come,  desiring  them  to  award  the 
medal  to  him.  Some  jurymen,  however, 
took  part  of  the  goods  and  put  them  in 
ibcir  pockets,  thus  depreciating  the  stall, 
and  the  secretary  appears  to  have  forgotten 
to  send  the  letter  to  the  other  jury.  The 
result  was  that  no  notice  was  taken  of  the 
case,  which  cost  ^50,  although  it  contained 
seven  distinct  patents  of  fancy  articles,  in 
which  the  French  had  unsuccessfully  been 
trying  to  cope  with  the  firm  for  fifteen 
years. 

It  was  only  to  be  expected  that  in  carry- 
ing out  such  an  undertaking  as  the  Exhi- 
bition in  question,  some  bungling  and  mis- 
management would  occur ;  but  we  think  the 
instance  abovementioned  is  of  an  altogether 
inexcusable  character,  and  one  against 
which  there  ought  to  be  some  appeal.  We 
hope,  for  the  sake  of  the  public  confidencci 
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that  Mr.  Chesterman  will  yet  find  means 
for  obtaining  the  redress  of  so  serious  a 
grievance. 

PAOPOSED  SCIENTIFIC  COLLEGE 
AT  NEWCASTLE-UPON-TYNE. 
The  mining  engineers  of  the  north  of 
England  propose  to  found  a  college  in 
Newcastle,  with  a  capital  of  at  least 
£30,000.  Mr.  Wood,  an  eminent  coal 
viewer,  and  President  of  the  Mining  Insti- 
tute, a  short  time  ago  brought  under  the 
notice  of  the  Duke  of  Northumberland  the 
intention  to  found  a  college,  and  requested 
that  his  Grace  would  lend  his  assistance  to 
the  movement,  and  become  patron  of  the 
college.  The  noble  Duke,  in  answer  to 
this  appeal,  signified  to  Mr.  Wood,  that  in 
case  the  amount,  of  subscribed  capital 
should  reach  £15,000,  his  Grace  would 
add  £5,000  to  that  sum,  making  it  £20,000 ; 
and  if  it  should  reach  £30,000,  his  Grace 
would  subscribe  £10,000,  making  £40,000. 
This,  as  might  be  expected,  has  given  an 
impetus  to  the  design,  and  it  is  now  in- 
tended forthwith  to  apply  to  the  other 
wealthy  coal-owners  of  this  district  for  their 
support  to  the  undertaking.  Application 
will  also  be  made  to  the  leading  manufac- 
turers, as  it  is  intended  that  the  college 
shall  give  instruction  in  other  branches  of 
science  besides  tho8#  more  immediately 
bearing  on  coal- mining  operations.  It  is 
also  stated  that  Mr.  Stephenson,  M.P., 
President  of  the  Institution  of  Civil  En- 
gineers, is  about  to  present  £3,100  to  the 
Literary  and  Philosophical  Society  of  New- 
castle, an  equal  amount  having  been  col- 
lected by  the  memhers,  for  the  purpose  of 
paying  ofi"  a  debt  of  £6,200  contracted 
some  time  since  by  the  Society. 

THE  SMOKE  QUESTION. 
The  Steam  Collier  Association  at  New- 
castle-on-Tyne  are  preparing  a  boiler  to 
test  the  various  designs  sent  in  to  compete 
for  the  £500  prize  offered  by  the  associa- 
tion  for  the  effectual  consumption  of  smoke 
with  a  due  regard  to  the  economy  of  fuel. 
A  great  number  of  plans  have  beeu  ofiTered, 
and  the  experiments  were  expected  to  be 
very  interesting. 

THE  SCREW  PROPELLER. 
Mr.  F.  p.  Smith  has  just  received  a  life 
pension  of  £200  per  annum  from  the  Go- 
vernment, in  consideration  of  the  efforts 
made  and  expenses  incurred  by  him,  in  the 
introduction  of  the  screw  propeller  into 
the  Royal  Navy  and  Mercantile  Marine  of 
this  country. 


Us^ul  It^ormatioH  for  Engineers;]  being  a 
Series  of  Lectures  delivered  to  the  Working 
Engineers  qf  Yorkshire  and  Lancashire; 
together  wiih  a  Series  qf  Appendices,  con- 
iaining  the  Results  qf  Experimental  In- 
quiries into  the  Strength  qf  Materials,  the 
Causes  of  Boiler  Explosions^  etc  By 
William  Fairbairn,  F.R.S.,  F.G.S., 
&c.,  &c.  London:  Longman  and  Co. 
1856. 

When  Mr.  Fairbairn  publishes  a  work 
to  which  he  gives  the  striking  tiile  of 
'*  Useful  Information  for  Engineers,"  the 
mechanical  world  becomes  necessarily 
anxious  to  know  its  contents ;  we  therefore 
hasten  to  lay  an  account  of  it  before  our 
readers.  The  volume  contains  ten  chapters, 
of  which  the  first  is  on  the  construction  of 
boilers;  the  second  on  hoiler  explosions;  the 
third  and  fourth  on  the  consumption  of 
fuel,  the  concentration  of  heat,  and  the  pre- 
vention of  smoke ;  the  fifth  on  the  necessity 
of  incorporating  with  the  practice  of  the 
mechanical  and  industrial  arts,  a  knowledge 
of  practical  science ;  the  sixth  on  iron  ship 
building;  and  the  last  four  on  steam  and 
steam  boilers.  The  first  of  the  series  of  Ap- 
pendices consists  of  an  experimental  in- 
quiry into  the  strength  of  wrought-iron 
plates  and  their  riveted  joints,  as  applied 
to  ship  building  and  vessels  exposed  to 
severe  strains  the  second  of  experimental 
researches  to  determine  the  strength  of  loco- 
motive boilers,  and  the  causes  which  lead 
to  explosion ;  the  third  of  an  account  of  the 
boiler  explosion  at  Rochdale ;  the  fourth  of 
an  account  of  the  **  association  for  the 
prevention  of  steam-boiler  explosions,  and 
for  effecting  economy  in  the  raising  and 
using  of  steam ;"  the  fifth  reports  on  the 
smoke  nuisance;  the  sixth  an  account  of 
the  experiments  on  the  iron  targets  at  the 
Arsenal,  Woolwich ;  and  the  last  of  a  few 
notes. 

The  work  coiii^ists,  as  the  preface  informs 
us,  of  a  series  of  lectures,  most  of  which 
were  prepared  at  the  request  of  the  directors 
of  the  various  educational  institutions  of 
the  north  of  England,  and  delivered  to  the 
mixed  assemblies  of  their  members.  It  is 
not  to  be  expected  that  such  lectures  would 
include  any  large  amount  of  original  facts, 
or  novel  investigations;  indeed,  a  work  to 


'  USEFUL  INFOBMATIQM  FOB  ENGIKEEBS/ 


107 


be  fitly  entitled,  ''Useful  Information  for 
Engineers,"  must  base  its  principal  preten- 
sions upon  a  useful  and  accurate  expression 
of  the  well-established  facts  connected  with 
engineering  science,  and  must  avoid  every, 
thing  that  is  either  doubtful  or  purely  spe- 
culative. This  Mr.  Fairbairn  has  borne  in 
mind,  and  has  accordingly  made  it  his 
object  to  impart  to  working  engineers,  in 
intelligible  and  simple  terms,  all  he  himself 
knew  of  the  various  branches  b(  practical 
science  which  their  calling  embraces,  and 
his  main  reliance  has  been  on  the  results  of 
hit  own  successful  practice  and  broad  ex- 
perience. 

It  is  very  gratifying  to  observe  that  Mr. 
Fairbairn  employs  unhesitatingly  all  the 
weight  of  his  pro^ssional  opinion  to  support 
Mr.  C.  Wye  Williams  in  his  efforts  to  pro. 
mote  the  application  of  truly  scientific  prin- 
ciples to  the  removal  of  not  only  the  smoke 
nuisance,  but  also  the  wasteful  consump- 
tion of  fuel  attendant  upon  the  production 
of  smoke.  We  do  not  wish  it  to  be  under- 
stood that  Mr.  Fairbairn  pledges  himself  to 
the  accuracy  of  every  statement  or  opinion 
of  Mr.  Williams ;  we  mean  that  the  labours 
of  that  gentleman  are  spoken  of  with  the 
greatest  respect  throughout  the  work,  and 
his  treatise  on  *'The  Combustion  of  Coal," 
&c.,  referred  to,  in  many  instances,  as  a 
high  authority  on  the  subject.  This  should 
be  received  as  an  encouragement  by  Mr. 
Williams,  and  as  a  warning  to  those  indi- 
viduals  who  are  interested  in  detracting 
from  his  merits. 

We  cannot,  we  believe,  speak  too  highly 
of  the  utility  of  this  work  to  practical  en- 
gineers. If  it  were  thoroughly  studied  and 
mastered — both  the  body  of  it  and  the  in- 
valuable appendices  upon  which  it  is  to 
some  extent  founded — by  practical  men 
throughout  the  country,  the  good  effects 
produced  by  it  would  be  incalculable.  At 
the  same  time  we  feel  bound  to  say  that  it 
is  not  a  perfect  production.  It  con^ins 
more  than  one  passage,  the  soundness  of 
which  we  could  not  ourselves  guarantee; 
the  following  for  example  :  "  Heat,  from  its 
want  of  ponderosity,  is  highly  elastic,  and 
when  enclosed  in  films  of  water  in  the  form 
of  globules,  its  specific  gravity  is  many 
thousand  times  less  than  that  of  water.  The 
particles  of  heat  to  a  certain  extent  radiate 
from  a  fire  in  every  direction ;  but  it  will  be 
ibund  in  open  space  that  the  tendency  is 
upwards,  and  that  more  particularly  when 
imparted  to  water,  when  the  globules  are 
produced  all  over  the  bottom,  and  make 
their  ascents  vertically,*'  (page  148).* 

•  On  the  following  page  an  awkward  error  occurs 
through  the  number  10*8  being  printed  without 
the  doclmal  point,  (and  consequently  appearing  as 
10«.) 


Again,  we  cannot  approve  of  the  little 
importance  Mr.  Fairbairn  sometimes  ap- 
pears  to  attach  to  mathematical*  investiga- 
tions. If  such  investigations  are  defective, 
their  defects  are  readily  discoverable,  and 
should  be  pointed  out  by  a  competent  per- 
son ;  otherwise  the  conclusions  drawn  from 
them  will  ceruinly  have  weight  with  many 
persons.  If  Mr.  Fairbairn  finds  himself  at 
variance  with  all  eminent  mathematicians, 
he  may  be  sure  that  his  theory  is  wrong ; 
and  in  that  case  it  will  not  avail  to  say, 
*' The  conclusions  to  which  I  arrived"  (in 
respect  to  an  accident  on  the  Lancashire 
and  Yorkshire  Railway,)  **  although  praeti- 
cally  right,  were,  however,  contidered  by  sotne 
mathematically  ufrong,  as  they  were  firmly 
combated  by  several  eminent  mathemati- 
cians; but  notwithstanding  the  number  of 
algebraic  formulae,  and  the  learned  discus- 
sions of  my  friends  on  that  occasion,  I  have 
been  imable  to  change  the  opinions  I  then 
formed."— (Page  28.) 

Lest,  however,  the  foregoing  remarks  and 
extracts  should  create  a  false  impression  in 
the  minds  of  any  of  our  readers  respecting 
Mr.  Fairbaim's  views  on  the  importance  of 
theoretical  knowledge,  we  subjoin  a  passage 
from  pages  96  and  97  upon  the  subject : 

"  It  is  absurd  to  talk  against  theory,  as  if 
a  knowledge  of  the  exact  sciences  was  a 
dangerous  and  a  useless  attainment;  no- 
thing can  be  more  eivoueous  than  this  im- 
pression, as  on  close  inspection  there  is  no 
practice  without  theory,  any  more  than 
there  is  no  effect  without  a  cause.  In  the 
useful  arts,  theory  can  only  be  considered 
dangerous  when  it  is  not  reducible  to  prac- 
tice, and  the  real  meaning  of  the  term 
Meary— which  creates  so  much  alarm  in  the 
minds  of  practical  men — is  neither  more 
nor  less  than  a  series  of  definite  rules  by 
which  practice  is  governed,  and  through 
which  we  derive,  from  fixed  and  definite 
laws,  those  sound  and  definite  results  which, 
of  all  others,  it  is  the  primary  object  of 
practice  to  accomplish.  In  the  mechanical 
arts  how  difificult,  precarious,  and  unsatis- 
factory are  the  thoughts  of  men  unac- 
quainted with  first  principles,  and  how  very 
often  does  that  deficiency  lead  them  into 
malconstruction,  and  those  errors  which  a 
knowledge  of  science  would  teach  them  to 
avoid  I  It  is  true  that  some  of  our  first  en- 
gineers, and  some  of  our  most  ingenious 
mechanicians,  have  been  men  of  limited 
education — men  of  humble  origin ;  but  how 
much  more  perfect  would  have  been  their 
labours,  had  the  emanations  of  their  minds 
and  their  subsequent  constructions  been 
based  upon  the  unerring  laws  of  natural 
science ! 

"A  knowledge  of  the  exact  sciences 
must  be  valuable  under  every  circumstance 
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of  life  ;  and  this  knowledge,  when  united  to 
sound  judgoaent,  it  irrevocahly  the  fore- 
runner of  a  sound  and  perfect  construction. 
I  could  multiply  examples  where  ignorance, 
as  a  pretender  to  knowledge,  has  been  pro- 
ductive of  the  most  untoward  results,  not 
only  in  abortive  attempts  at  construction, 
but  in  those  on  which  the  lives  and  pro- 
perty of  individuals  depend.  It  is  not  an 
uncommon  occurrence  to  witness  in  works 
of  this  kind  the  most  glaring  imperfec- 
tions, a  waste  of  material,  and  a  total 
want  of  proportion,  arising  from  the  ab- 
sence of  this  knowledge ;  and  in  order  to 
lessen  the  number  of  those  discrepancies, 
our  practical  men  should  be  educated,  and 
that  education  should  be  accompanied  with 
the  conviction  that  sound  practice  can  never 
be  attained  without  some  definite  rule  for  its 
guidance.  Fully  impressed  with  these 
views,  and  the  advantages  to  be  derived 
from  theory  in  the  exercise  of  a  well- 
founded  practice,  I  shall  endeavour  to 
prove  from  evidence  which  I  possess,  that 
theory  and  practice  are  the  twin  sisters  of 
science,  and  cannot  be  separated  without 
endangering  the  connection,  or  destroying 
the  beauty,  harmony,  and  solidity  of  con- 
struction." 

Before  concluding  this  notice  with  an  im- 
portant extract  or  two  from  the  work  itself,  we 
venture  to  suggest  that  the  expensive  form 
in  which  it  is  published  will  effectually  pre- 
vent many  hundreds  of  the  class  for  whom 
it  is  designed  from  obtaining  it.  We  re- 
commend to  the  consideration  of  the  author 
and  publishers  the  propriety  of  shortly 
issuing  a  cheap  edition  of  it  for  the  use  of 
working  men.  We  believe  that  such  an 
edition  would  prove  remunerative,  and  we 
are  quite  certain  that  it  would  be  of  vast 
service  to  such  persons. 

"  RECOMMENDATIONS    FOR  THE  PREVEN- 
TION   OF   THE   SMOKE    NUISANCE. 

"  1st.  Engineers  and  stokers  should  be 
instructed  to  charge  their  fires,  commenc 
ing  from  the  end  nearest  the  bridge ;  and 
before  throwing  coal  on  the  furnace,  the  in- 
candescent or  partially  burnt  fuel  must  be 
spread,  in  order  effectually  to  cover  the 
grate-bars,  and  prevent  the  admission  of  a 
surcharge  of  cold  air  between  them  at  any 
uncovered  part. 

"  2iid.  The  draught  of  the  furnace  may 
be  regulated  by  the  damper,  which,  in  slow 
combustion,  is  only  raised  a  few  inches,  in 
order  to  retain  the  heat  as  long  as  possible 
in  the  flues  and  round  the  boiler,  time  being 
an  element  in  combustion.  Where  active 
firing  is  Required,  and  the  charges  of  coal 
are  made  in  varying  quantities  and  at  in- 
termittent intervals,  doors  on  the  ash-pit 
and  slidtt  to  regulate  the  supply  of  air  to 


the  gases  will  be  preferable  to  fhe  vse  of  the 
damper. 

"  3rd.  The  furnace  or  grate-bars  should 
be  kept  clean  and  free  from  clinkers,  for  the 
purpose  of  admitting  as  much  air  as  may  be 
necessary  to  combine  with  the  solid  or  in- 
candescent fuel,  and  a  sufficient  number  of 
orifices  should  be  made  at  the  door  for  the 
admission  of  the  required  supply  of  air  to 
effect  the  combustion  of  the  gattout  portion 
of  the  coal  evolved  in  the  chamber  of  the 
furnace,  and  above  the  fresh  charge. 

"  4th.  In  every  case  where  it  can  be  accom- 
plished, the  boilers,  steam  pipes,  and  every 
part  exposed  to  the  atmosphere  should  be 
carefully  clothed  and  covered  with  non- 
conducting material  to  prevent  the  escape 
of  heat 

"  dth.  In  all  cases  of  active  eombuition, 
the  system  of  the  diflEUsion  of  air  through 
the  fnrnace-doors,  behind  the  bridge,  or  in 
both,  should  be  used  to  prevent  the  air 
having  a  cooling  effect 

"  6tb.  In  the  construction  and  erection  of 
boilers,  the  pyrometer  and  sight  holes 
should  be  used ;  the  first  to  ascertain  the 
varying  temperatures  in  the  flues,  the  ad- 
mission of  air  and  mode  of  charging  the 
furnace ;  and  the  second,  to  enable  the  fire- 
man to  observe  the  varying  internal  state  of 
the  flues  and  furnace,  either  as  regards 
combustion,  flame,  or  smoke. 

"  Lastly.  Proprietors  of  steam  engines 
should  ascertain  by  experiment  the  quantity 
of  coal  necessary  to  perform  a  given  quan- 
tity of  work  ;  and  the  engineer,  or  those  re- 
sponsible for  the  working  of  the  boilers, 
should  be  allowed  a  premium  on  the  quan- 
tity of  coal  saved,  and  be  subject  to  a  pro- 
portionate fine  for  neglect,  or  for  permitting 
the  appearance  of  smoke." — (Pp.  88,  89.) 

"  HIGH   PRESSURE   STEAM. 

"  With  all  these  facts  before  us,  and  taking 
into  consideration  the  superior  economy  of 
high  steam,  worked  expantively^  it  is  quite 
evident,  that  in  all  future  constructions, 
either  of  boilers  or  engines,  we  must  look 
forward  to  the  use  of  a  greatly  increased, in- 
stead of  a  reduced  pressure  of  steam.  In- 
deed, I  am  so  thorouffhly  convinced  of  the 
advantages  inseparable  from  this  applica- 
tion, as  to  urge  upon  you  the  necessity  of 
preparing  for  greatly  increased  progress, 
and  greatly  increased  pressure  in  all  the  re- 
quirements,  appliance,  and  economics  of 
steam  as  a  motive  power.  It  must  appear 
obvious  to  every  reflecting  mind,  that  stellm 
generated  under  pressure,  and  compressed 
into  one-fifUi  or  one-sixth  the  space  that  it 
formerly  occupied,  and  that  again  applied 
to  an  engine  of  little  more  than  one-thiid 
the  bulk,  must  be  a  desideratum  in  the  ap- 
pliance of  an  agent  so  powerful,  and  so  ex- 
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temhrely  used.  Look  at  our  locomotivefl  of 
the  present  dxy,  and  tell  me  whether  we  are 
or  are  not  tacoessfully  progresaing  in 
efiectiog  a  closer  alliance  between  the  two 
sister  soienoes  of  mechanics  and  physics; 
and  tell  me  whether  or  not  the  community 
is  not  secured  equally  well  from  risk,  and 
greatly  benefited  by  the  change  ?  Let  us 
calculate,  for  example,  the  duty  performed, 
and  the  force  applied  to  one  of  our  largest 
class  of  locomotive  engines  travelling  with 
a  train  at  the  rate  of  45  miles  an  hour,  and 
we  shall  find  the  amount  of  power  given  out 
to  exceed  that  of  700  horses,  or  as  much  as 
would  be  required  to  drive  the  machinery  in 
some  of  our  largest  factories.  And  why  not 
work  our  factories  upon  this  principle  7  and 
why  not  propel  our  largest  ships  by  engines 
of  this  description?  There  is  no  reason 
why  it  should  not  be  done,  and  that  with 
greatly  inoxeased  economy,  by  introducing 
a  well-directed  system  of  condensation 
alooff  with  that  of  nighly  attenuated  steam. 
"  I  give  you  these  impressions  from  a  con- 
viction of  their  utility ;  and  I  am  persuaded 
the  time  is  not  far  distant  when  this  will  be 
accomplished  to  a  much  greater  extent  than 
may  at  present  be  considered  possible  or 
safe ;  and  the  time  is  fast  approaching  when 
we  ^all  lessen  our  space  and  double  our 
power  with  greatly  increased  economy  and 
eflfect"— (Pp«  1^2,  193.) 

SMOKELESS   FURNACES. 
To  ike  Editor  rf  the  Mechaaici*  Magazine, 

"  The  best  laid  tehemes  of  mice  and  men  oft  gang 

a^ley." 

Sir, — In  the  absence  of  Mr.  Parker,  I 
am  constrained  to  accept  the  somewhat 
startling  and  unlocked  for  statement  of  Mr. 
Brandram,  given  at  page  38,  of  the  failure 
of  Mr.  Parker's  (and  oUier  patentees*)  plans 
for  consuming  smoke  when  applied  to 
Mesare.  Brandram's  furnaces.  I  have  the 
leaa  difficulty  in  the  matter,  as  Mr.  Brand, 
ram's  laat  communication,  at  page  80,  very 
fully  and  satisfactorily  explains  the  reaton 
of  these  failures.  It  is  not  that  the  boiler- 
maker  waa  in  fault  (as  Mr.  Williams  would 
perhaps  argue,  judging  from  what  appears 
at  p.  37  of  your  present  volume).  Neither 
is  it  that  the  smoke-consuming  plans  which 
paaaed  through  the  fiery  ordeal  of  Mr. 
Brandram'a  furnaces  were  necessarily  of 
themselves  defective  or  inefficient.  The 
truth  is  Tery  candidly  admitted  by  Mr. 
Brandram,  vis.,  that  his  works  were  deficient 
in  boiler  power,  full  25  per  cent,  to  com- 
pensate for  which,  the  furnaces  were  over- 
driven ;  destroying  Mr.  Parker's  air-box, 
and  no  doubt  also  entailing  excessive  wear 
and  tear  of  fire-bars,  &c.,  &c.  According 
to  a  very  old  proverb,  *' Bear- bought  ex- 


perience is  best,"  and  Mr.  Brandram  seems 
disposed  to  put  the  full  value  upon  his  own 
acquisition.  The  experience  of  a  neigh- 
bour, however,  might  have  taught  him  some 
five-and- twenty  years  ago,  a  fact  which  he 
has  only  just  now  learned  for  himself— that 
with  properly  proportioned  boilers  and  fur- 
naces, skilfully  managed,  no  smoke-con- 
suming apparatus  whatever  is  required. 

Of  the  large  number  of  boilers  now  in 
use,  more  than  one-half  are  short  of  the 
power  required,  and  of  the  others  more  than 
half  are  unskilfully  tended.  Mr.  Williams, 
in  his  admirable  work  on  Combustion,  al- 
ludes to  the  defective  proportions  of  boilers 
and  furnaces  with  reference  to  the  produc- 
tion of  steam,  but  overlooks  the  efieet  which 
this  has  upon  the  production  of  smoke. 
Smoke-consuming  apparatus,  it  would  ap- 
pear, only  becomes  necessary  as  a  remedy 
for  one  or  other  of  the  above-named  evils. 
It  becomes  then  a  most  important  question, 
but  very  difficult  of  solution,  as  to  what  ex- 
tent, want  of  capacity  in  the  boiler  and 
furnaces,  can  be  remedied  so  far  as  the  non- 
production  of  smoke  is  concerned,  by  sup- 
plementary apparatus;  and  also,  how  far 
smoke-consuming  apparatua  can  be  made 
automatic,  and  rendered  independent  of 
neglect,  or  of  wilful  mismanagement. 

Smoke-consuming  patentees  have  much 
to  contend  with,  in  the  shape  of  misma- 
nagement ;  they  are,  to  a  frightful  extent, 
at  the  mercy  of  every  fireman,  who  some- 
times in  connivance  with,  in  other  cases  in 
opposition  to,  the  wishes  of  their  employers, 
frequently  produce  very  unexpected  and 
very  unsatisfactory  results.  A  short  time 
since,  I  overheard  a  conversation  between 
two  engine-drivers,  on  the  subject  of  tmoke 
consumers,  when  one  of  them  said,  '*  We 

have  got 's  plan  fitted  to  our  furnace ; 

but  I'll  aoon  have  the  d~d  thing  out ! " 
As  the  plan  alluded  to  works  well,  he  has 
not  yet  succeeded  in  carrying  out  his 
threat ;  but  I  apprehend  he  ultimately  will. 
Mr.  Williams  says, "  The  facility  with  which 
the  stoker  is  enabled  to  counteract  the  best 
arrangements  naturally  suggests  the  advan- 
tage of  mechanical  feeders.**  ♦ 

The  same  writer  also  shows  in  detail  the 
astounding  difference  produced  by  skilful 
and  unskilful  stoking.  (See  page  47.)  One 
of  the  main  elements  of  success  in  Mr. 
Brandram's  experiment  resulted  from  his 
"  patience  and  perseverance  in  instructing 
the  workmen."  In  another  case  failure 
was  alone  prevented  "  by  care  and  attention 
on  the  part  of  the  workmen." 

The  only  patent  plan  retained  by  Mr. 
Brandram  is  Wright's  (James  WaU's?), 
and  consists  in  paasing  the  black  smoke  from 

*  Treatise  on  Combustion,  p.  117. 
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the  front  of  the  furnace,  through  the  bright 
Jin  at  the  back;  a  proceeding  denounced  by 
Mr.  Williams  as  utterly  fallacioas,  and  ad- 
verted  to  as  "the  old  error  in  supposing 
that  passing  the  gas  over  red-hot  fuel  would 
effect  its  consumption  1" 

In  my  humble  opinion,  Mr.  Williams  is 
right  chemically — Mr.  Brandram,  pracU- 
colly ;  that  is  to  say,  he  by  this  means  prac- 
tically  succeeds  in  escaping  the  pains  and 
penalties  of  the  Act  of  1853,  but  does  not 
succeed  in  producing  the  perfect  combustion 
so  earnestly  contended  for  by  Mr.  Williams. 

Disguise  the  fact  as  we  may,  the  Act  of 
1853  turns  entirely  upon  management :  "  If 
any  person  shall  use  any  furnace  which  shall 
not  be  constructed  so  as  to  consume  or  bum 
its  own  smoke ;  or  shall  so  negligently  use 
any  such  furnace,'*  &c.  And  Uie  explana- 
tion of  Mr.  Brandram  supplies  a  key  to  the 
solution  of  many  of  the  failures  of  smoke, 
consuming  apparatus  which  have  come 
under  magisterial  investigation,  and  paid 
the  penalty  for  not  doing  an  absolute  im- 
possibility. 

In  the  hard  case  of  the  miller,  quoted  by 
Mr.  Williams  (vide  Mech.  Mag,,  page  37), 
had  he  attempted  to  shift  the  responsibility 
upon  the  boiler-maker,  would  he  not  pro- 
bably  have  been  met  with  the  charge  of 
negligent  usef  h  charge,  too,  which  a  skilful 
stoker  might  have  gone  very  far  (upon  a 
trial)  to  substantiate.  Of  course  it  is  not 
for  the  miller  "  to  teach  the  engineer  how  to 
construct  Che  apparatus  he  undertakes  to 
make;"  but  it  is  the  miller's  province  to 
see  that  the  apparatus  is  worked  "with 
proper  care  and  attention"  and  not  so 
negligently  as  to  create  a  nuisance  in  the 
neighbourhood. 

"  That  those  who  undertake  to  make 
boilers  shall  make  them  in  all  respects  per. 
feet,"  is  not  all  sufficient,  seeing  that  Mr. 
Williams  himself  asserts  the  power  of  the 
stoker,  either  wilfully  or  negligently,  to 
counteract  "the  best  arrangement" 

In  this,  as  in  almost  eveiy  other  matter, 

"  Whate'er  is  best  administered,  is  best." 
I  am.  Sir,  yours,  &c., 

Wm.  Baddeley* 
13,  Angell-terrace,  Islington, 
Jan.  29,  1856. 

To  the  Editor  <if  the  Mechanics^  Magazine* 
Sir, — Observing  in  your  last  week's 
number  a  very  clear  and  practical  state, 
ment,  by  Mr.  Brandram,  relative  to  "  Smoke 
Consumption,"  I  take  the  opportunity  of 
bearing  testimony  to  the  efficiency  of  the 
'*  Inverted  Bridge,"  over  the  centre  of  thfi 
fire,  or  nearly  so,  which  is  there  claimed 
for  a  Mr,  Wright  I  am  not  aware  of  this 
gentleman's  claim,  the  same  having  been  in 


use  in  the  engineering  manufactory  of  the 
late  Joseph  Bramah  and  Sons,  Pimlico, 
for  more  than  forty  years,  and  was  super- 
seded  about  fourteen  years  ago,  in  conse- 
quence  of  the  substitution  of  tubular  for 
the  previously  used  waggon  boilers,  to  both 
of  which  this  simple  and  effective  contri. 
vance  was  attached.  It  will  also  be  found 
published  in  the  year  1825,  in  a  treatise  on 
warming  and  ventilating,  page  279,  (Un. 
derwood,  Fleet-street,)  a  tracing  of  which 
engraving  I  herewith  send  you.  It  waa 
applied  in  various  forms  in  fire-brick  anil 
metal  pockets  to  the  boilers  during  the  last 
twenty-five  years.  The  necessity  for  con> 
suming  the  smoke  at  that  early  period  (fifty 
years  ago)  was  the  contiguity  of  the  manu- 
factory to  the  Old  Buckingham  Palace. 
I  am.  Sir,  yours,  &o. 

Amherst  H.  Renton. 
8,  Uanover-chsmbers,  Baekingham* 
street,  Adelpbl,  Jan.  SO,  1856. 

•— » 

THE  CALORIC  ENGINE. 
To  the  Editor  qf  the  Mechanics*  Magazine, 

Sir, — I  have  read  with  considerable  plea- 
sure the  remarks  of  several  of  your  corre- 
spondents in  reference  to  the  views  of  Mr. 
Ericsson,  but  I  confess  that  as  yet  I  am  not 
satisfied  that  those  views  comprise  an  ab- 
surdity. I  am  not  sanguine^  far  from  it, 
that  he  will  utilise  heat  in  a  greater  mea- 
sure than  may  be  effected  by  steam  ;  but  I 
yet  require  conviction  that  heat  may  not  be 
twice  used.  For  let  us  suppose  that  a 
reservoir  of  air  of  ordinary  density  be  heated 
until  it  possesses  an  elastic  pressure  equal  to 
two  atmospheres:  if  this  air  be  conveyed 
beneath  a  piston,  it  will  operate  with  a 
pressure  of  301bs.  on  the  inch;  and  aa 
there  is  only  a  resistance  of  151b8.  per  inch 
to  overcome  on  the  other  side  of  the  piston, 
the  difference  will  be  mechanical  effect,  the 
measure  of  mechanical  effect  being  always 
the  sum  of  this  difference.  Suppose,  now, 
the  stroke  of  the  piston  to  be  completed, 
and  the  supply  of  heated  air  changed  to 
the  other  side,  the  cylinder  being  filled 
with  heated  air,  the  resistance  to  motion  is 
now  as  yet  equal  to  the  pressure.  The 
question  between  Mr.  Ericsson  and  his 
adversaries  here  arises,  and  consists  in  the 
inquiry  whether  it  be  possible  to  abstract 
by  absorption  a  portion  of  tliis  heat,  thus 
reducing  the  elastic  pressure  and  conse- 
quent resistance. 

Of  course  my  opinion  in  taking  this  view 
is,  that  the  diminishing  resistances  on  the 
exit  side  of  the  piston  are  necessary  to  the 
operation  of  dynamic  effects  on  its  other 
side,  but  not  that  these  diminishing  resist- 
ances are  indicative  of  an  equal  and  entire 
consumption  of  the  heat  represented  by  the 
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Operative  forces,  never  to  be  restored  and 
rendered  efficient  by  a  renewal  of  proper 
conditions,  so  muoh  of  these  conditions 
being  clearly  possible  as  there  is  heat 
abstracted  during  the  passage  of  the  air 
through  a  regenerator,  so  called,  to  the 
atmosphere  or  elsewhere,  and  re-abtorbed  by 
cooler  air  passing  through  it  to  the  heating 
chamber. 

1  am  not  defending  this  scheme,  and 
should  be  glad  to  see  my  way  through  it  a 
little  clearer  to  something  useful ;  but  I  do 
not  yet  think  it  demolished. 

I  am,  Sir,  yours,  &o., 

J.^Ramsbottou. 

Accringtoo,  Jan.  28, 1856. 


PHILLIPS'   FUNERAL  CARRIAGE. 
To  the  Editor  of  the  Mechanics*  Magazine, 

Sir,— The  objections  of  the  gentleman 
who  has  in  your  Number  of  January  12th, 
so  kindly  noticed  my  design,*are,  I  think, 
quite  unfounded.  He  says,  "  The  body  is 
dishonoured  by  the  men  sitting  upon  it."  I 
think  there  is  little  difference  between  the 
present  mode  and  the  one  I  suggest,  and  if 
anything  the  improvement  is  in  my  favour ; 
and  as  to  the  men  in  cold  weather  **  exe- 
cuting the  double  shuffle  upon  it,"  I  must 
reply  by  asking  the  gentleman,  what  under  • 
tater  would  be  so  lost  to  a  sense  of  decency 
and  decorum  as  to  allow  his  men  on  such 
a  solemn  occasion  to  do  so,  and  that  in  the 
presence  of  those  who  are  near  and  dear  to 
the  deceased?  In  the  next  place,  "The 
mourners*  legs  would  not  touch  the  bottom 
of  the  carriage  by  six  inches."  I  presume 
the  writer  is  of  the  dwarf  genus,  since  the 
height  of  the  intended  seat  will  be  18 
inches  (the  usual  height  in  most  of  the 
coaches  of  the  present  day).  The  indi- 
vidual must  have  the  legs  of  an  infant; 
but  in  all  probability  the  vehicle  will  be 
provided  with  a  stool  when  the  '<  Mourner 
for  P.,"  or  his  children,  honour  the  same  with 
their  company.  Next,  "  The  draught  would 
be  heavy,"  &c.  Having  consulted  some  of 
the  most  eminent  coachbuilders  of  the  day, 
who  gave  it  as  their  opinion  that  the  funeral 
carriage  described  would  be  on  a  right  equi- 
librium, also  that  the  motion  would  be  easy, 
I  am  disposed  to  think  that  there  the  writer 
must  be  wrong  again.  Fifthly.  "Its ugli- 
ness would  kill  the  sextons."  This  last  objec 
tion  can  be  easily  obviated  by  the  "  Mourner 
for  P."  pensioning  them  off,  in  his  desire  for 
the  welfare  of  mankind. 

I  am,  Sir,  yours,  &c., 

H.  Laverock  Phillips. 

16€,  Bennondsey-street,  Jan.  28. 


ON  THE  FORM  OF  THE  MOON. 
To  the  Editor  of  the  Mechanics*  Magazine. 
Sir, — A  short  time  ago  I  wrote  a  few  lines 
on  the  subject  of  the  moon's  figure.*  I 
now  beg  to  say,  that  I  have  been  forestalled 
by  a  great  many  years  by  Lagrange,  as 
appears  in  the  "  Annuaire  pour  I'an  1844. 
Par  le  Bureau  des  Longitudes."  In  the 
article,  **  Notice  sur  Us  Principales  Dieou- 
vertes  Astronomiques  de  Laplace."  Par  M. 
Arago." 

I  am.  Sir,  yours,  &c., 

J.  Simon  Holland. 
Woolwich,  Jan.  28, 1856. 


^  SPECIFICATIONS  OF  PATENTS 
RECENTLY  FILED. 

Walker,  H.  Improvements  in  ploughs  for 
ploughing  or  tilling  land.  Patent  dated  June 
28,  1855.    (No.  1471.) 

This  invention  consists  in  the  application 
of  one  or  more  extra  coulters  to  ploughs  for 
tilling  land,  and  in  certain  other  modifica- 
tions of  ploughs. 

Raywooo,  J.  An  improved  method  qf 
stopping  railway  trains.  Patent  dated  Juue 
28,  1855.    (No.  1472.) 

This  invention  mainly  consists  in  the  in- 
troduction of  one  or  more  additional  rails, 
and  the  application  of  the  breaks  to  the 
rails,  as  well  as  to  the  wheels. 

Moreau-Darluc,  C.  An  improved  mode 
of  separating  substances  of  different  nature  or 
composition  by  means  of  displacement  and  sub^ 
stilution.  Patent  dated  June  28,  1855. 
(No.  1473.) 

This  invention  consists  in  the  application 
to  various  useful  purposes  of  the  principle 
of  forcing  a  jet  of  atmospheric  air,  gas,  or 
gases,  into  a  suitable  closed  vessel,  to  act  on 
the  liquid  or  menstruum  with  which  sub- 
stances  from  which  certain  soluble  parts  are 
to  be  abstracted  are  moistened  or  impreg- 
nated, these  substances  being  contained  in 
the  said  vessel  on  a  perforated  false  bottom ; 
also,  in  the  application  of  electricity  to  the 
dilating  of  the  air,  gas,  or  gases  above  men- 
tioned, or  to  the  decomposition  of  certain 
matters,  parts  of  which  are  to  be  forced 
through  the  substances  to  be  treated,  or  to 
the  decomposition  of  the  substances  to  be 
subjected  to  this  process. 

Syhons,  C.  J.  Certain  improvements  in 
steam  engines.  Patent  dated  June  28, 1855. 
(No.  1474.) 

Claims. — 1.  Constructing  steam  engines 
with  a  fixed  piston,  and  a  moveable  hori- 
zontal cylinder  supported  on  a  pair  of 
wheels,  and  having  attached  to  it  a  bracket 

•  Meehaniei^  Magazine,  vol.  IzUL,  p.  371, 
No.  1680. 


112 


SPECIFICATIONS  OF  PATENTS  RECENTLY  FILED. 


or  brackets,  guided  by  a  guide  or  guides, 
and  carrying  a  connecting  rod  or  rods  wbich 
communicate  tbe  motion  to  a  crank  or 
cranks.  2.  A  certain  mode  of  supporting 
the  piston  of  tbe  foregoing,  or  "  truck  en- 
gine," by  means  of  two  piston  rods,  or  one 
deep  flat  piston  rod  firmly  fixed  to  a  pillar 
or  support.  3.  Constructing  "  truck  en- 
gines,'* and  engines  with  vertical  or  inclined 
moveable  cylinders  and  fixed  pistons,  with 
sliding  or  jointed  pipes  for  the  entrance  and 
exit  of  the  steam.  4.  Constructing  single- 
acting  engines  named  "  impinging  engines,'* 
haying  a  moveable  cylinder  inclosing  and 
working  upon  an  inner  fixed  cylinder  which 
is  filled  with  steam  and  provided  with  a 
suitable  valve  or  valves  for  the  entrance  and 
exit  of  the  steam  which  acts  upon  the  outer 
cylinder.  5.  Constructing  certain  other 
engines,  named  **  band  engines,"  as  de- 
scribed. 

Di VEY,  &'  jfn  improvement  in  the  manU" 
facture  (^  safety  fuses  for  mining  and  mili" 
tary  purposes.  Patent  dated  June  28,  1855. 
(No.  1475.) 

This  invention,  in  so  far  as  it  relates  to 
safety  fuses  for  mining  purposes,  consists  in 
the  application  of  a  thread  saturated  with  an 
inflammable  composition ;  and  in  so  far  as 
it  relates  to  fuses  for  military  purposes,  con- 
sists in  combining  several  inflammable 
threads  in  one  tape,  and  coating  it  with 
gutta  percha. 

ExosTROM,  C.  C.  Improvements  in  breech- 
loading  ordnance,  and  the  balls  or  projectiles 
thrown  by  cannon.  Patent  dated  June  28, 
1855.    (No.  1476.) 

In  carrying  out  this  invention  the  breech 
of  a  piece  of  ordnance  is  made  with  lan 
opening  through  it  to  receive  a  breech  plug ; 
this  opening  is  of  larger  dimensions  in  one 
direction  than  in  the  other,  so  that  a  breech 
plug  with  lugs  on  its  two  sides  may  pass 
when  in  one  position  through  the  opening  in 
the  breech,  and  after  being  turned  partially 
round,  be  prevented  by  the  lugs  from  being 
forced  back.  A  steel  ring  is  employed  to 
make  the  plug  fit  tightly  against  its  seating, 
and  the  plug  is  covered  externally  with  a 
kind  of  door.  The  projectiles  are  fitted 
with  projections.  The  invention  also  com- 
prises methods  of  forming  gun-carriages  in 
two  parts,  &c. 

Besley,  R.  jfn  improved  manufacture  of 
metallic  alloy ,  applicable  to  the  casting  of  type 
and  other  articles.  (A  communication.) 
Patent  dated  June  28, 1855.    (No.  1478.) 

This  improved  alloy  is  formed  of  100 
parts  of  good  virgin  lead ;  30  of  regulus  of 
antimony ;  20  of  tin  ;  8  of  nickel ;  5  of  me- 
talllc  cobalt;  8  of  copper;  and  2  of  bismuth. 
As  nickel  and  cobalt  will  readily  unite  with 
copper,  but  will  not  form  a  perfect  union 
with  antimony,  the  nickel  and  cobalt  are 


first  melted  with  the  copper  and  a  small 
quantity  of  bismuth,  and  then  the  mixture  is 
added  to  the  alloy  containing  the  antimony 
with  continued  stirring. 

Skelley,  J.  Improvements  in  the  con- 
struction of  carriage^wkeels.  Patent  dated 
June  28,  1855.    (No.  1479.) 

The  first  part  of  this  invention  consists  in 
employing  a  sort  of  inner  wheel,  between 
the  nave  and  felloes,  in  which  some  of  the 
spokes  stop  short.  The  second  part  con- 
sists in  the  application  of  an  extending 
tennon  or  nose-piece  to  the  points  of  the 
spokes  of  a  wheel,  whereby  the  felloes  or 
rim  may  be  caused  to  expand  and  bear  hard 
against  the  tyre.  The  third  part  consists  in 
forming  the  surface  of  the  tyre  which  comes 
against  the  rim  hollow,  and  in  rounding  the 
rim  to  fit  it. 

Bellford,  a.  E.  L.  Improvements  in 
manufacturing,  lighting,  and  heating  gases, 
(A  communication.)  Patent  dated  June 
28,  1855.    (No.  1480.) 

This  inventhin  consists  in  generating  car- 
buretted  hydrogen ;  First,  by  throwing  at 
once  a  large  quantity  of  coal  into  a  well- 
closed  furnace  which  contains  incandescent 
coke.  Secondly,  By  continually  dropping 
into  the  furnace  and  through  a  suitable 
aperture,  a  jet  of  coal  powder  from  a  cham- 
ber supplied  with  the  same,  by  means  of  a 
funnel  and  a  cock  adapted  to  it.  Thirdly, 
By  letting  a  jet  of  steam  saturated  with  tar, 
or  any  other  hydrocarburet,  down  through 
a  layer  of  incandescent  coke.  Fourthly,  By 
letting  pure  or  hydrocarburretted  steam 
through  the  smelted  iron  which  is  thus 
transformed  into  iron  of  superior  quality, 
or  into  steel. 

Hughes,  £.  J.  An  improved  method  of 
concentrating  the  colouring  matter  of  madder, 
munjeet,  spent  madder,  or  any  preparations 
tkere<if.  Patent  dated  June  29,  1855.  (No. 
1483.) 

Tlie  inventor  takes  a  fibrous  or  porous 
substance,  such  as  cotton,  wool,  or  sponge, 
and  steeps  it  in  a  mordant  calculated  to 
combine  with  the  colouring  matter  of  mad- 
der, &c.  When  the  material  is  thoroughly 
saturated,  he  subjects  it  to  the  action  of  tlie 
necessary  processes  to  remove  the  acid  and 
thoroughly  precipitate  the  mordant  on  the 
material,  as  is  usually  done  in  calico  print- 
ing. He  then  puts  the  material  thus  pre- 
pared into  water  along  with  the  madder  or 
any  preparations  thereof.  He  heats  the 
water  and  leaves  it  a  sufficient  time  to  allow 
all  the  colouring  matter  to  combine  with  the 
mordant  fixed  on  the  material,  after  which 
he  exposes  the  material  to  the  action  of  a 
strong  acid,  such  as  sulphuric,  muriatic, 
&c.,  either  slightly  or  much  diluted,  for  a 
sufficient  length  of  time  to  dissolve  or  de- 
compose  the  mordant  and  carbonise  or  dis- 
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aolve  the  fibrous  or  porous  materia].  When 
this  is  accomplished  he  puts  it  on  a  filtiyr 
and  washes  and  neutralizes  it  until  the  acid 
is  removed.  The  residue  is  then  the  concen- 
trated colouring  matter  he  wishes  to  obtain. 

LoKENZi,  J.  B.  DB.  Certain  improvetnenfi 
m  ike  eoHitrmeHtm  rf  organs.  Patent  dated 
June  29,  1855.    (No.  1484.) 

This  invention  consists— 1.  In  a  peculiar 
arrangement  of  stops  and  sounding  boards 
in  organs.  2.  In  improved  mechanism  for 
increasing  and  diminishing  the  tone  of  the 
notes.  3.  In  obtaining  a  vibratorj  or 
trembling  sound  by  means  of  certain  ex- 
pansive bellows. 

Dbmbimski,  H.  Improwmeni$  in  the 
firoceee  and  apparatus  for  generating  steam 
mikomt  eombustibU  matter ,  except  in  accidental 
eases.  Patent  dated  June  29, 1855.  (No.l485.) 

'*  The  principle  of  my  said  invention  is 
based,"  says  General  Dembinski,  "upon 
obtaining  the  necessary  heat  to  produce 
steam  ftom  any  suitable  liquid,  by  the  use 
of  iron  or  any  other  suiuble  metal,  either 
by  friction  or  percussion  with  other  sub- 
stances, keeping  the  friotiou  material  per- 
manently heated  and  partially  elastic.*' 

EccLBs,  J.  Improoements  in  the  manu- 
facture rf  bri^s,  titesp  and  other  articles  made 
of  piastie  materials,  and  in  mathinery  and 
arrangements  or  apparatus  to  he  used  for  the 
purpose.  Patent  dated  June  29,  1855.  (No. 
i486.) 

This  invention  relates,  first  to  the  con- 
struction of  a  machine,  composed  of  a  drum 
or  lever  carrying  teeth,  and  driven  by  steam, 
which  machine  is  to  be  used  for  raking 
down  clay  from  banks,  &c.  It  relates, 
secondly,  to  arrangemente  where  steam 
pow*r  is  employed,  whereby  the  waste  heat 
from  the  boiler  and  engine  is  employed  in 
beating  a  shed  for  drying  bricks,  &o.,  and 
eonsiste  in  placing  the  boiler  or  boilers  in 
the  drying  shed  or  under  its  fioor ;  also,  in 
causing  the  fine  or  fines  of  steam  boilers  to 
pass  through  the  shed  or  under  the  fioor  in 
going  to  the  chimney;  also,  in  employing 
the  exhaust  steam  from  high-pressure  en- 
gines to  heat  water  which  is  caused  to  cir- 
culate through  pipes  passing  through  the 
drying  sheds ;  also,  in  employing  (in  addi- 
tion to  the  heat  from  the  sources  before 
mentioned)  steam  from  the  boiler  circulated 
by  pipes  through  the  shed  as  an  auxiliary 
means  of  heating  or  drying  the  air  in  the 
•bed.  It  relates,  thirdly,  to  ceruin  arrange- 
ments of  kilns  by  means  of  which  the  heat 
which  passes  off*  from  a  set  of  cooling  bricks 
is  trsnsferred  to  a  set  of  drying  bricks. 

Webms,  J.  improvements  in  drying  grain 
and  other  substances.  Patent  dated  June  29, 
1855.    (No.  1489.) 

This  invention  mainly  consists  in  a  mode 
ff  drying  grain  and  other  substances  by 


passing  through  them  currents  of  air,  first 
heated  by  passing  over,  or  in  contact  with, 
steam-heated  surfaces. 

Woodcock,  W.  Improvements  in  machi- 
nery for  making  bricks  and  other  articles  qf 
plastic  materials.  Patent  dated  June  30, 
1855.    (No.  1490.) 

This  invention  eonsiste  in  the  application 
of  an  inclined  trough  to  those  machines  for 
msking  bricks,  &c.,  in  which  a  circular 
horizontal  table  is  employed,  and  in  com- 
bining therewith  sliding  dampers  by  which 
the  proper  quantity  of  plastic  material  is 
supplied  to  the  moulds ;  also  in  machinery 
for  rsising  these  dampers. 

Barlimo,  T.  Improvements  in  steam^en' 
gine  boiler  and  other  furnaces.  Patent  dated 
June  30, 1855.     (No.  1491.) 

The  inventor  provides  hollow  iron  fire- 
bars arranged  so  as  to  keep  in  them  a  con- 
stant supply  of  water  or  steam,  which  latter 
is  dischsrged  up  the  chimney  to  increase 
the  draught.  The  bridge  is  built  on  an  arch 
or  other  suitable  support  in  such  manner 
thst  it  entirely  occupies  the  space  between 
the  back  surface  of  the  grate  and  the  boiler 
bottom  or  top  of  the  fiue,  thereby  compel- 
ling the  air  and  gaseous  produote  to  pass 
through  the  mass  of  solid  fuel  and  the  bar 
spaces,  whence  the  fiame  and  produote  of 
combustion  pass  under  the  bridge  to  the 
boiler  bottom  and  fines.  The  front  of  the 
ash-pit  is  closed  with  a  door,  and  the  mouth 
of  the  furnace  is  left  open  or  partially  closed, 
and  the  draught  regulated  by  a  door  or  other 
contrivance. 

Birch,  J.  Improvements  in  the  mantrfaC' 
tare  of  iron.  Patent  dated  June  30,  1855. 
(No.  1493.) 

In  arranging  his  improved  furnaces,  where 
the  back  tuyere  is  situated  the  inventor 
builds  a  refinery  furnace.  Then  he  employs 
reducing  and  oxidizing  tuyeres  to  smelt  and 
refine  at  one  operation,  in  order  to  dispense 
with  the  coke  now  required  for  the  present 
refinery  fire.  He  also  effects  a  saving  of  the 
coke  used  in  the  remelting  of  the  pig  iron  in 
the  refinery  surfaces  by  placing  a  suitably 
constructed  refinery  furnace  in  the  imme- 
diate neighbourhood  of  the  old  blast  fur- 
naces. In  the  hearth  boshings  and  tymps 
of  the  blast  furnaces  he  places  metal  tubes 
with  water  circulating  therein  to  lessen  their 
wear  and  tear.  He  also  constructs  refinery 
furnaces  with  arrangements  for  blowing  the 
blast  througli  the  water  boxes  which  sur- 
round the  fire,  and  places  the  air  box  and 
pipes  below  the  fire  to  blow  direct  from  the 
blast  pipe  so  as  to  dispense  with  the  neces- 
sity for  erecting  pillars  and  uprighto,  and  to 
run  the  metal  from  the  blast  furnace  into 
the  refinery  furnace,  thus  melting  and  re- 
fining at  one  heat. 

Tooth,  W.  H.    Certain  improtfemenfs  in 
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the  machinery  for,  and  in  the  manrfaeture  of, 
earthenware  and  plastic  articles,  and  in  the 
preparation  of  clays  and  other  materialt. 
Patent  dated  July  2, 1855.    (No.  1494.) 

These  improvemeuti  comprise  certain 
methods  of  forming  cores  which  shall  form 
channels,  grooves,  or  slots  in  the  clay  as  it 
is  forced  through  the  dies,  &c. 

Lycett,  F.  An  improved  glove,  together 
with  the  means' of  man^facturing  the  same. 
Patent  dated  July  2, 1855.    (No.  1496.) 

This  invention  consists  of  an  improved 
glove,  formed  in  such  manner  that  there  are 
no  side  seams  to  the  hand  part,  and  the 
method  of  manufacturing  the  same  consists 
in  cutting  pieces  of  the  material  of  which 
the  glove  is  to  he  composed  in  one  or  other 
of  certain  sets  of  forms,  and  then  uniting 
the  parts  of  each  set  of  forms  together,  as 
described. 

Mac  KELT,  R.  Improvements  in  machinery 
for  etching  or  engraving  designs  on  cylindrical 
or  other  surfaces.  Patent  dated  July  3, 1855. 
(No.  1499.) 

This  invention  consists  in  transferring  de« 
signs  for  etching  or  engraving  purposes 
from  a  fiat  surface  to  cylindrical  or  flat  sur- 
faces by  means  of  pendulum  levers  acting 
on  adjustible  studs  and  other  parts  in  com- 
hination  therewith,  whereby  the  proportion 
in  size  between  the  original  design  and  that 
produced  on  the  surface  to  be  etched  or 
engraved  may  be  varied  to  any  extent  within 
certain  limits. 

OuiLLAUME,  G.  Certain  improvements  in 
machinery  for  communicating  power  to  the 
wheel  or  axle  rf  steam  or  other  engines,  or  for 
carriages  to  be  propelled  by  hand  or  foot. 
Patent  dated  July  4,  1855.     (No.  1500.) 

This  invention  consists  of  a  one-way  crank 
or  lever,  composed  of  a  single  or  double  arm 
(with  or  without  balance  weights)  fitted 
loosely  at  one  end  to  the  axle  or  to  the  stock 
of  the  wheel,  having  the  power  to  turn  back- 
wards but  not  forwards  by  ratchet  wheels  or 
other  means.  The  one-way  crank  is  put 
into  action  by  working  rods  which  carry  a 
roller  or  slippery  surface  fixed  to  them. 

PROVISIONAL  SPECIFICATIONS    NOT  PRO- 
CBBDED  WITH. 

Russell,  F.  An  improved  mode  of  hang" 
ing  windows  and  shutters.  Application  dated 
June  27,  1865.    (No.  1466.) 

This  invention  is  intended  to  apply  mainly 
to  carriages.  A  strap  or  band  is  attached 
to  the  bottom  of  the  sliding  window  or  shut- 
ter-frame,  and  passed  over  an  anli-friction 
roller,  and  thence  to  a  spring  barrel  mounted 
in  bearings  at  the  lower  part  of  the  door. 

Lucas,  T.  Improvements  in  the  manufaC' 
hire  of  iron.  A i  plication  dated  June  27» 
1855.     (No.  1469.) 

Tills  invention  consists  in  combining  a 


smelting  or  blast  furnace  with  a  reverberat- 
ing, puddlingi  or  refining  furnace,  so  that 
the  metal  from  silicate  or  other  ores,  as  it 
becomes  fused  in  the  former,  shall  flow  direct 
and  without  detention  into  the  latter  without 
being  exposed  to  the  atmosphere. 

Lille Y,  O.  An  improvement  in  water 
meters.  Application  dated  June  28,  1855. 
(No.  1477.) 

This  invention  consists  in  placing  any 
suitable  liquid  measuring  apparatus  (by 
preference  that  for  which  William  Parkin- 
son  obtained  letters  patent  the  20th  March, 
1849,)  in  the  upper  part  of  an  air  vessel, 
into  which  water  is  admitted  from  any  given 
height  through  a  pipe  opening  into  such 
vessel,  and  near  the  bottom  thereof,  and 
from  which  water  is  carried  away  through 
another  pipe,  also  opening  into  the  same 
vessel  and  near  the  bottom  thereof,  which 
outlet-pipe  delivers  the  water  at  any  level 
lower  than  that  of  the  head  of  water  ad- 
mitted  into  the  feed-pipe.  By  this  inven- 
tion water  may  be  measured  at  any  level 
below  that  at  which  it  is  supplied,  and  at 
which  it  is  required  to  be  delivered. 

FoNTAiNEMOREAU,  P.  A.  I^  DB.  Im- 
provements in  axle-boxes  or  plummer-blocks, 
(A  communication.)  Application  dated 
June  29,  1855.    (No.  1481.) 

This  invention  relates  to  an  improved 
construction  of  axle-box  or  plummer-block, 
by  which  the  journal  of  the  shaft  is  intended 
to  be  more  effectually  lubricated  or  greased 
than  in  the  modes  hitherto  adopted. 

BussoK,  C.  A.  An  improved  mode  rf  con- 
structing and  fixing  the  teeth  of  toothed  cylin- 
ders employed  in  the  treatment  of  textile  or 
fibrous  materials.  Application  dated  June 
29,  1855.    (No.  1482.) 

This  invention  consists  **  in  forming  the 
working  surface  of  picking  or  other  cylin- 
ders for  treating  fibrous  or  textile  materials^ 
by  means  of  bands  of  steel  or  any  other 
suitable  metal,  a  part  of  the  breadth  of 
which  is  bent  up  at  a  right  angle  in  the  en- 
tire length  of  the  bands,  and  in  which  part 
the  teeth  are  punched  or  cut  out,  and  after 
having  sufiiciently  curved  the  bands,  the 
same  are  wound  round  and  fixed  with  their 
smooth  part  in  a  spiral  direction,  and  in  a 
continuous  line,  against  the  working  surface 
of  a  cylinder." 

Broadbemt,  J.,  and  S.  P.  Youlb.  Im- 
provements in  machinery  or  apparatus  for 
cutting  out  the  gores  qf  umbrelias  and  parum 
sols,  wliich  said  improvements  are  also  appU- 
cable  to  cutting  out  forms  or  shapes  for  other 
purposes.  Application  dated  June  29,  1SS5. 
(No.  1487.) 

This  invention  consists  in  cutting  out 
gores  or  other  shapes  by  means  of  rutting 
edges  or  blades  fixed  upon  the  outer  surface 
of  a  roller.    Another  roller  is  employed  at 
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A  bed  roller,  for  the  kniTos  or  blades  to  cut 
•gainst 

Heaps,  W.  Improvementt  in  machinefy  or 
apparatus  for  working  or  cuUivating  land. 
Application  dated  June  29,  1855.  (No. 
1488.) 

These  improvements  consist  in  imparting 
a  lateral  Tibrating  or  reciprocating  motion 
to  the  teeth  of  the  harrow  during  the  for- 
ward  movement  of  the  machine. 

Johnson,  W.  Improvementt  in  the  manu- 
faeture  or  production  of  manures,  (A  com- 
munication.) Application  dated  June  30, 
1855.     (No.  1492.) 

This  invention  relates  to  the  dissolving  or 
reduction  of  all  kinds  of  animal  matter, 
such  as  hair,  wool,  silk,  skin,  or  rags,  and 
the  refuse  of  these  several  substances ;  also 
feathers,  fish,  fiesh,  membranes,  fibrine, 
horn,  hoofs,  and  other  animal  products,  by 
the  agency  of  caustic  alkali  and  caustic 
lime. 

MiQNON,  J.  A.  Improvements  in  maps^ 
charts,  plans,  S^,,  of  great  dimensions,  to 
render  them  more  portable  and  useful.  Ap- 
plication dated  July  2,  1855.     (No.  1495.) 

These  improvements  consist  in  making 
certain  maps  and  plans  of  large  dimensions. 

Knapton,  W.  Improvements  in  fur- 
naces for  effecting  the  consumption  qf  smoke. 
Application  dated  July  2,  1855.  (No. 
1497.) 

This  invention  consists  in  the  employ- 
ment in  furnaces  of  two  fire-places,  or  one 
fire-place  divided  lengthwise  in  the  centre 
from  the  fire-bars  to  the  top  of  the  furnace, 
with  passages  at  each  end,  leading  from  one 
fire-place  into  the  other,  or  from  one  side  of 
the  partition  to  the  other.  These  passages 
are  commanded  by  dampers  or  valves  after 
the  fires  have  been  lighted.  The  fire-places 
are  charged  alternately,  and,  by  means  of 
tbe  valves,  cause  the  smoke  and  products  of 
combustion,  generated  from  the  fresh  supply 
of  fuel  in  one,  to  pass  through  the  other  in 
which  the  fuel  it  in  an  incandescent  state, 
whereby  all  the  consumable  products  of 
combustion  are  consumed  prior  to  their 
passing  ofi^into  the  chimney. 

Hammant,  W.  a  new  apparatus  for  con- 
densing smoke.  Application  dated  July  3, 
1855.     (No.  1498.) 

This  invention  cotisists  in  the  construction 
of  an  air-tight  apparatus,  to  be  affixed  over 
the  top  or  flue  of  any  stove  or  furnace,  thus 
preventing  the  ascent  of  the  smoke  gene- 
rated into  those  parts  of  the  chimney  ir 
chimney-shaft  situate  above  the  said  appa- 
ratus; and  in  affixing  to  some  convenient 
part  of  such  apparatus  a  metal  tube  com- 
municating therewith,  and  opening  at  one 
end  thereof  into  some  part  of  the  space  be- 
tween  the  fire  and  the  top  of  the  air-tight 
apparatus  ;  the  other  end  of  such  tube  being 
conveyed   into  a   tntik.     A  communication 


is  thus  opened  for  the  conveyance  of  the 
smoke  into  the  tank,  so  that  by  inserting  in 
such  a  tube  a  screw  which  shall,  whilst  the 
condensing  apparatus  is  in  use,  be  kept 
constantly  revolving  in  one  direction,  a  va- 
cuum is  created,  and  the  smoke  so  gene- 
rated is  drawn  through  such  tube  and  forced 
into  the  tank. 


PROVISIONAL  PROTECTIONS. 

Dated  September  29,  1855. 

2170.  Henry  Bernoulli  Barlow,  of  Manchester. 

Improvements  in  mules  and  other  machines  of  the 

like  nature  for  spinning  and  doubling  cotton  and 

other  fibrous  materials.    A  communication. 

Dated  October  15,  1855. 

2301.  John  Mlcklethwaite,  of  Leipzifr.  gentle- 
roan.  An  improvement  in  propelling  aad  steering 
vessels. 

Dated  October  16,  1855. 

2309.  William  Cotton,  of  Loughborousrh,  Leices- 
ter, manufacturer.  Improvements  in  the  manu- 
facture of  looped  fabrics. 

Dated  October  24,  1855. 

2375.  James  Smith,  of  Liverpool,  Lancaster, 
baker.  Improvements  in  apparatus  for  giving 
alarm  signals,  and  for  extingubhing  fires. 

Dated  November  23,  1855. 

2641.  Augustus  Dacre  Lacy,  of  Hall  House 
Knayton,  near  Thirsk,  Yorkshire,  gentleman. 
Machinery  or  apparatus  for  agricultural  purposes, 
to  be  used  in  combination  with  stationary  steam 
power. 

Dated  November  24,  1855. 

2647.  John  Elce,  of  Manchester,  machine-maker, 
and  GeorcTP  Hammond,  of  the  same  place,  watch- 
maker. The  employment  of  a  new  material  in  the 
manufacture  of  wicks  for  moderator-lamps. 

Dated  November  27,  1855. 

2672.  Edward  Peyton  and  Duncan  Morrison,  of 
Bordesley  Works,  Birmingham.  Improvements 
in  tbe  construction  of  metallic  bedsteads  and  other 
articles  to  sit  or  recline  upon. 

Dated  November  29,  1855. 

2695.  James  Egleson  Anderson  Gwynne,  of 
Essex-wharf,  Essex-street,  Strand,  Middlesex,  en- 
gineer. Improvements  in  instruments  for  indicat- 
ing pressure  or  vacuum. 

Dated  December  8,  1855. 

2717.  Frederick  Walton,  of  Wolverhampton, 
Stafford,  manufacturer.  An  improvemeut  or  im- 
provements in  papier  mach6  trays. 

Dated  December  4,  1855. 

2725.  William  Hartcliffe.  of  Salford,  Lancaster, 
machine-maker.  Certain  improvements  in  weight- 
ing the  top  rollers  of  machinery  used  in  preparing 
and  spinning  cotton  and  other  fibrous  materials. 

Dated  December  11,  1855. 

2795.  John  Horsley,  of  Cheltenham,  Gloster, 
analytical  chemist.  Certain  means  of  treating 
quinine  and  iodine,  and  other  mineral  medicines, 
in  order  to  cause  them  to  combine  with  cod-liver- 
oil,  or  any  other  fish-oil,  or  with  seed-oil. 

Dated  December  15,  1855. 
2888.  Samuel  Twist,  of  Birmingham,  Warwick, 
cabinet-maker.    Improvements  in  casters  for  fur- 
niture and  other  poiposei. 
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manufacturer,  and  William  Whittle,  of  Smeth- 
iriclc,  Stafford,  engineer.  Improrements  in  the 
manufacture  of  hooki  and  eyee,  and  in  machinery 
to  be  employed  in  the  manufacture  of  the  hooka 
aforeiaid. 

2908.  William  Stevenson,  of  Lochwinnoch,  Ren- 
frew, manufacturer,  and  William  Crawford,  of  the 
tame  place,  'wool-apinner.  ImproTementa  in  ma- 
chinery or  apparatus  for  carding  or  preparing 
fibrous  materials. 

2905.  Isaac  Atliins,  of  New  Baaford  and  Mary- 
gate,  Nottingham,  lace  manufacturer,  and  Marma- 
duk<)  Miller,  of  Wollaton-street,  Nottingham,  gas 
regulator  manufacturer.  Improvementa  in  appa- 
ratus for  measuring  and  regulating  the  flow  of  gas. 

2907.  William  Henry  Zahn.  of  New  York,  United 
States.  ImproTcmcnts  in  wind-mills  or  wind-en- 
gines. 

2909.  James  Chesterman,  of  Sheffield,  York, 
mechanist.  An  improved  sp-  ing,  especially  appli- 
cable to  the  Joints  of  knives,  razors,  scissors,  and 
other  like  articles. 

Dated  December  24,  1855.     " 

2911.  Sylvain  Uathurin  GilletOudin,  of  Blois, 
France.    Improvements  in  making  bread. 

2913.  William  S3'mons,  Jack- maker,  of  Tavistock, 
Devon.  Improvements  in  the  suspension  roasting- 
jack. 

2915.  George  Lean,  of  Glasgow,  Lanark,  manu- 
facturer, and  Robert  Thomson,  of  the  same  place, 
manager.     Improvements  in  weaving. 

2917.  Richard  Archibald  Brooman,  of  166,Fleet- 
atreet,  London,  patent  agent.  Improvements  in 
treating  beetroot  and  other  saccharine  vegetable 
substances,  in  order  to  extract  alcohol  therefrom, 
and  at  the  same  time  render  or  leave  the  remain- 
ing parts  of  the  vegetable  fit  food  for  cattle.  A 
communication. 

Dated  December  26,  1855.  * 

2919.  Alexandre  Tolhausen,  of  Duke  -  street. 
Adelphi,  Middlesex,  interpreter  at  the  imperial 
court  of  Paris.  Certain  improvements  in  double- 
acting  pumps.  A  communication  from  D.  W. 
Clark.  United  States. 

2981.  Frank  Clarke  Hills,  of  the  Chemical 
Works,  Deptford.  Improvements  in  economising 
fuel. 

292S.  Thomaa  Dappa  Duppa,  of  Longville, 
Salop.  Improvements  in  generating  and  heating 
steam.    A  communication. 

2925.  Charles  May  and  Edward  Alfred  Cowper, 
of  Great  George- street,  Westminster.  Improve- 
ments in  combing  wool  and  other  fibrous  sub- 
stances, and  in  machinery  for  that  purpose. 

Dated  December  27,  1855. 

2927.  Edwsrd  AlfVed  Cowper.  of  Great  George- 
street,  Westminster.  Improvements  in  combing 
wool  and  other  fibrous  substances,  and  in  machi- 
nerv  for  that  purpose. 

2929.  Nicholas  Douglass,  of  St.  George's- in  the- 
fields.  Middlesex,  eneineer.  Improvements  in  the 
constrnction  of  liffhthouses,  beacons,  piers,  and 
other  similar  erections. 

2931.  James  Edgar  Cook,  of  Greenock,  Renfrew, 
booking  clerk.  An  Improved  composition  for  pre- 
serving exposed  surfaces,  or  surfaces  liable  to  de- 
terioration and  decay. 

Dated  December  2d,  1855. 

29S8.  Jean  Jules  Robert,  s<>cretary  of  the  So- 
eiety  for  the  Encourngement  of  Arts  and  Industry, 
Portuiral-street,  LIncoln's-inn-fields,  Middlesex. 
The  fihrication  of  terrified  beetroot  to  supersede 
rhicory  as  used  in  coffee,  and  with  a  great  supe- 
riority. 

2937.  Paul  Marie  Salomon,  of  Rue  Neuve,  St. 
Eustaehe,  Paris,  France.    ImproTementa  in  the 


manufheture  of  gaa  firom  peat,  and  in  tlm  coke  re- 
anlting  therefrom,  and  also  in  the  ^kpamtna  con- 
nected with  that  manufacture. 

29S9.  William  Rowett,  of  Liverpool,  Laaoaater, 
merchant.  An  improved  mechanical  arrangement 
for  lifting  weights  and  other  useful  purposes. 

2941.  John  Pemberton  Tamer,  of  Birmingham, 
Warwick,  manufacturer.  A  new  or  improved  me- 
thod of  shanking  metallic  buttons,  applicable  to 
the  heading  of  naila  and  other  like  purpoies.  A 
communication. 

Dated  December  29,  1855. 

294S.  Herbert  Redfem,  of  Shelton,  Stafford. 
ImproTcments  in  skates. 

2945.  John  Broadbent,  of  Manchester,  Laneaater, 
merchant,  and  Stanley  Peter  Youle.  of  the  aame 
place,  gentleman.  Improvements  in  machinery 
or  apparatus  for  cutting  out  the  gores  of  umbrellaa 
and  parasols,  which  said  improvementa  are  also 
applicable  to  cutting  out  forms  or  shapes  for  other 
purposes. 

2947.  William  Brown,  of  Glasgow,  Lanark,  mer- 
chant. Improvements  in  cooking  and  culinary 
vessels  and  utensils,  and  in  the  application  and 
conveyance  of  heat. 

2949.  Silvester  Lees  and  Edward  Leea,  of  Old- 
ham, Lancaster,  cotton  spinners,  and  George  Henry 
Newton,  of  the  same  place,  mechanic.  Cert^ 
improvements  in  machinery  for  spinning  and 
doubling  cotton  and  other  fibrous  substances. 

2951.  William  Edward  Newton,  of  Chancery- 
lane.  Middlesex,  civil  engineer.  An  improved 
process  of  tanning.  A  communication  ftom  C.  C. 
Knoderez,  of  Strasbourg,  leather  manafteturer. 

Dated  December  31,  1855. 

2953.  Charles  Cowper,  of  Southampton-buildinga, 
Middlesex.  Improvements  in  the  treatment  of 
coal,  and  in  the  purification,  desiccation,  and 
agglomeration  of  coal,  and  in  machinery  and  appa- 
ratus for  such  purposes. 

2955.  James  Taylor,  of  the  Britannia  Works, 
Birkenhead,  Chester,  engineer.  Improvements  in 
apt  aratus  for  raising  and  lowering  weighU. 

2957.  James  Cochran  Stevenson  and  John  Wil- 
liamson, of  South  Shields,  alkali  manufacturen. 
Improvements  in  the  manufacture  of  soda  and 
alkali. 

Dated  January  1,  1856. 

I.  Henry  Truelove.  of  Liverpool,  Lancaster, 
teacher.    Improvements  in  gloves. 

3.  John  Calvert,  of  the  Strand,  Middlesex, 
mining  geologist.  Improvements  in  extracting 
metsis  from  their  ores. 

5.  William  Beckett  Johnson,  manager  for  Mesara. 
R.  Ormerod  and  Son,  engineers,  Manchester.  Lan- 
easter.  Improvements  in  steam-boUers  and  en- 
gines. 

7.  John  Thurrell,  of  Castle-street  East,  Oxford- 
street,  Eliaabeth  Mary  MuUer,  of  Greek-street, 
Soho.  Middlesex,  and  Jahn  Robert  Chidley,  of 
Gresham-street,  London,  gentleman.  Improve- 
ments in  transmitting  fac  simile  copies  of  writinra 
and  drawings  by  means  of  electric  currents. 

'Dated  January  2,  1856.'! 
9.  William  Bullough,  of  Blaekbam,  Tr^nratter 
mechsnic.    Improvements  In  machinery  or  annal 
ratus  for  sizing  yarns. 

II.  George  HamUton.  of  Great  Tower-etreet, 
London,  gentleman.  Improvements  in  apnaratus 
for  weighing. 

Dated  January  3,  1856. 
IS.  Richard  GUI,  of  Grove-terrace,  Pomeroy- 
street.  New-cross,  Kent.  Improvementa  In  the 
arrangement  and  construction  of  the  fire  fluee  and 
passages  of  steam-boilers,  for  fkcllitating  and  im- 
proving the  eombnaUon  of  smoke. 
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15.  Charlei  Toft,  of  Oloueester-itreet,  Queen- 
•qoare,  Bloorasbai?,  Middlesex,  mechanic.  Im- 
proTements  in  tenj  fabrics. 

17.  Joseph  William  Schlesinger,  of  Northfleet, 
Kent,  mech  anlcal  enidneer.  Improvements  in  the 
node  of  using  emery,  glass,  and  sand,  or  other 
•abstances  on  linen  or  other  material,  and  in  the 
machinery  applicable  to  the  manttfaetnre  thereof. 

29.  Alan  Stewart,  of  Regent-street,  Middlesex, 
and  of  Rue  de  la  Paix,  Paris,  Prance,  consulting 
mechanical  surgeon.  Improvements  in  measuring 
the  human  figure,  and  in  fitting  garments  thereto. 

25.  Colin  Mather,  of  Salford  Iron  Works,  Man- 
chester, Lancaster,  machinist,  and  Charles  Mill- 
ward,  of  Salford,  Lancaster,  engine  manager.  An 
improvement  in  steam  and  vacuum  gauges. 

27.  John  Fowler,  junior,  of  Bristol.  Improve- 
ments in  machinery  for  giving  motion  to  ploughs 
and  other  implements  used  for  cultivating  land. 

Dated  January  4,  1856. 

29.  Henry  Bernoulli  Barlow,  of  Manchester,  pa- 
tent agent.  Certain  improvements  in  machinery  for 
carding  cotton  and  other  fibrous  substances.  A 
eommniiication  from  Caraille  de  Bast,  of  Ghent, 
Belgium. 

31.  diaries  Hart,  of  the  Vale  of  Whito  Horse 
Iron  Works,  Wantage,  Berkshire,  agricultural  en- 
gineer. Improvements  in  portable  steam-enginet , 
and  in  apparatus  connected  therewith,  for  tilling 
and  cultivating  land. 

33.  Robert  Grey,  of  Ridley-place,  Newcastle^n- 
Tyne,  builder  and  brickmaker.  Improvements  in 
machinery  or  apparatus  for  moulding  bricks,  tiles, 
and  other  similar  articles. 

35.  Thomas  Key,  of  Bethnal-green.  An  im- 
proved knive  cleaning  machine. 

37.  Joseph  Wright,  of  Burton-upon-Trent,  Staf- 
ford, engineer  and  iron-founder.  Improvements 
in  furnaces  and  fire-bars. 

39.  Joseph  Betteley,  of  Liverpool,  Lancaster, 
chain  cable  manufacturer.  An  improvement  in 
the  rolling  of  Iron  for  the  making  of  ships'  knees. 

il.  Robert  Sam  North,  of  Derby,  engineer,  and 
Ralph  Peacock,  of  New  Holland,  Lincoln,  engi- 
neer. Improvements  in  metallic  packings  for 
pistons. 

43.  William  Saint  Thomas  Clarke,  of  Charing- 
cToss,  Middlesex,  gentleman.  Improvements  in 
ventilation. 

Dated  January  5,  IS56, 
45.  Raymond  Knmmerer,  of  Ostend,  and  Charles 

Brewer,  of  Chelsea,  Middlesex.    Improvements  in 

electric  clocks  or  timekeepers. 
47.  Henry  Hindle,  of  Cavendish-street,  Ashton- 

andcr-Lyne,  Lancister.    Improvements  in  valves 

or  apparatus  for  regulating  the  flow  of  steam  and 

gas. 

49.  Louis  Auguste  Ther^e,  of  Paris,   French 

empire,  saddler.    Certain  improvements  in  har- 


Dated  January  7,  18S6. 

51.  Victor  Delperdange,  engineer,  of  RueVerte, 
Schaerbeck,  Brussels,  Belgium.  Improvements 
in  metallic  and  elastic  pncking. 

53.  Samuel  Cunlifte  Lister  and  William  Tongue, 
of  Bradford,  York.  Improvements  In  machinery 
for  combing  wool,  cotton,  and  other  fibrous  mate- 
xjnls. 

55.  Richard  Archibald  Brooman,  of  160,  Fleet- 
street,  London,  patent  agent.  Improvements  in 
machinery  for  boring  and  excavating.  A  commu- 
nication. 

56.  Alfred  Vincent  Newton,  of  Chancery-lane, 
Middlesex,  mechanical  draughtsman.  An  im- 
proved mode  of  manufacturing  rods,  shafts,  and 
tubea  of  iron  and  steel.    A  communication. 

Dated  January  8,  1856. 
58.  Batthias  Edward  Bowra,  of  Basinghall-street, 


Loudon.  Improvements  in  the  nature  and  manu- 
facture of  waterproof  garments  and  other  goods. 

61.  Edwin  Thomas  Truman,  of  Old  Burlington- 
street,  Middlesex,  dentist  in  ordinary  to  Her 
Majesty's  household.  Improvements  in  artificial 
palates  and  teeth. 

63.  Peter  Armand  Lecomte  de  Fontainemoreau, 
of  South-street,  London.  Certain  improvements 
in  Jacquard  machines.  A  communication  trom 
J.  Marin  and  L.  P.  de  Maligny,  of  Lyon. 

Dated  January  9,  1856. 

65.  John  Talbot  Pitman,  of  Gracechurch-street. 
London.  An  Improved  mode  of  applying  diastase 
and  heat  to  the  saccharifi cation  of  starch.  A  com- 
munication f^om  F.  V.  O.  Hyckert,  of  Stockholm, 
Sweden. 

60.  William  Barrie,  of  Maida-hill,  Middlesex, 
Commander  R.N.  An  improved  refiective  leveller. 
A  communication  from  Adolphe  Morlot,  of  Mon- 
treux. 

73.  Lambert  Alexandre,  of  New  York,  United 
States.    Improvements  in  propellers  for  vesseU. 

75.  William  Watson,  of  Leedji,  York,  manufac- 
turing chemist.  Improvements  in  the  arrange- 
ment of  furnaces. 

Dated  January  10,  1856. 

77.  Martin  Billing,  of  Birmingham,  Warwick, 
stationer,  and  Frederick  Augustus  Harwood,  of 
Birmingham,  machinist.  New  or  improved  ma- 
chinery for  the  manufacture  of  paper  bags. 

78.  John  Darlington,  of  Albert  street,  Newing- 
ton,  Surrey.  Improvements  in  the  manufacture 
or  production  of  zinc  or  spelter. 

80.  Jane  Ann  Herbert,  of  Watarden  -  place, 
Guildford,  Surrey,  widow.  An  improved  method 
for  extracting  the  dirt,  or  the  gum,  or  the  colour- 
ing matter,  or  the  principle  from  various  vege- 
table or  animal  substances  or  materials.  A  com- 
munication. 

Dated  January  11,  1856. 

81.  James  Femihough,  of  Dukinfleld,  Chester, 
boiler  maker,  iron  founder.  Sec.  Improvements 
in  steam  boilers  and  apparatus  for  consuming 
smoke. 

82.  John  Henry  Johnson,  of  Lincoln's-inn-fields, 
Middlesex,  gentleman.  Improvements  in  cards 
for  Jacquard  mechanism.  A  communication  from 
G.  Mesnier,  of  St.  Lnuis,  France,  manufacturer. 

US.  John  Henry  Johnson,  of  Lincoln's  inn-fields, 
Middlesex,  gentleman.  Improvements  in  railway 
breaks.  A  communication  ftom  J.  B.  M.  A  Cochot, 
of  Paris,  France. 

84.  Thomas  Charles  Clarkson,  of  High-street, 
Wapping,  Middlesex.  A  combination  of  certain 
materials  for  forming  and  making  improvements 
in  ship  and  other  pumps,  tubes,  and  which  is  also 
applicable  for  ship,  carriage,  and  other  building 
purposes  and  parts  thereof. 

85.  Alfred  Vincent  Newton,  of  Chancery-lane, 
Middlesex,  mechanical  draughtsman.  A  new  and 
improved  method  of  curing  meats,  preserving 
provisions,  and  ventilating  and  cooling  buildings, 
cars,  and  vessels.    A  communication. 

86.  William  Pole,  of  Storey's-gate,  Westminster, 
engineer,  and  Frederick  William  Kitson,  of  Leeds, 
York,  engineer.   Improvements  in  railway  wheels. 

88.  William  Routledge,  of  Salford,  Lancaster. 
engineer.  Improvements  in  cocks  or  valves  for 
re^nlatinc:  the  flow  and  pressure  of  steam,  water, 
or  other  fluids. 

Dated  January  12,  1856. 

90.  Emile  Constantin  Fritz  Sautelet,  chemist, 
of  Palis,  French  Empire.  An  improved  process 
of  tanning. 

»2.  Harry  Emanuel,  of  Hanover-square,  Mid- 
dlesex, silversmith.  Improvements  in  the  manu- 
facture of  spoons,  forks,  and  other  similar  articles 
in  metal.    A  communication. 


118 


NOTICES  OF  INTEMTIOR  TO  PBOCEED. 


Dafed  December  22,  1855. 

2901.  James  Newman,  of  Birmingham,  Warwick, 

M.  Richard  Kemsley  Day,  of  PlaUtow,  Easex. 
ImprorementB  in  the  manufacture  of  fuel. 
Dated  January  14,  1856. 

96.  Alexandre  Tolhausen,  of  Duke-rtreet,  Adel- 
phl,  Middlesex,  Interpreter  at  the  Imperial  Court 
of  Paris.  Certain  Improvements  in  balanced  slide 
valves  for  steam-engines.  A  communication  from 
E.  D.  Leavitt.  Jnn.,  United  States. 

98.  Adolf  Pollak,  of  Vienna,  Austria.  A  new 
fusee  or  cigar  light. 

100.  Edward  Hammond  Bentall,  of  Heybridge, 
Essex,  ironfounder.  An  improvement  in  the  con- 
struction of  machinery  for  cutting  and  pulping 
turnips  and  other  vegetable  matters. 

102.  Austen  Chambers,  of  Canterbury,  and 
William  Harrison  Champion,  of  Lynated,  Kent. 
An  improved  mode  of  working  railway  breaks. 

104.  Anne  Emille  Malteste,  of  Paris,  France, 
milliner.    Improvements  in  shirts. 

106.  William  Owen,  of  Rotherham,  York,  iron- 
master.   Improvements  in  stoves  and  flre-plaoes. 

Dated  January  15,  1856. 

108.  Joseph  Hostage,  Thomas  Ives  Brayne 
Hostage,  and  John  Tatlock,  of  Chester.  Im- 
provements in  railway  chairs. 

110.  Thomas  Hill  Bakewell.  of  Welford-road, 
Leicester,  clerk.  Improvements  in  ventilating, 
warming,  and  cooling  rooms  and  other  places. 

Dated  January  16,  1856. 

1 12.  Henry  M'Evoy,  of  Hall-street  Works,  Bir- 
mln(?ham,  Warwick.  Improvements  in  locks, 
latches,  and  staples. 

114.  William  Prangley,  of  Salisbury,  Wilts, 
professor  of  musslc.  A  novel  instrument  for  exer- 
cising the  third  linger,  and  thereby  facilitating  the 
playing  upon  musical  instruments. 

1 16*.  John  Abraham,  of  Birmingham,  Warwick, 
machinist.  New  or  improved  machinery  for  the 
manufacture  of  percussion-caps,  and  for  cutting 
out  and  raising  articles  in  metal  generally. 

118.  Johnson  Thompson,  of  Sunderland,  builder. 
Improvements  in  ships'  keelsons. 

120.  John  Fowler,  junior,  of  Bristol.  Improve- 
ments in  machinery  for  ploughing  land. 


NOTICE  OF  APPLICATION  FOR  LEAVE 
TO  FILE  DISCLAIMER. 
A  petition  has  been  presented  to  the  Attorney- 
General  for  leave  to  file  a  disclaimer  to  parts  of  the 
specification  of  the  Patent  granted  to  Thomas 
Bury,  Walter  Glover,  James  William  Speed,  and 
John  Hardman,  of  Salford,  Lancaster,  for  "im- 
provements in  machinery  or  apparatus  for  stretch- 
ing, drying,  and  finishing  yam  and  woven  fabrics 
composed  of  cotton,  wool,  silk,  or  other  fibrous 
materials."    Dated  14th  February,  1854. 


PATENTS  APPLIED  FOR  WITH  COMPLETE 
SPECIFICATIONS. 

122.  Henry  R.  Worthington,  of  New  York, 
United  States.  A  machine  for  measuring  the  flow 
of  liquids,  called  a  fluid  metre.    January  16,  1856. 

160.  John  Wordsworth  Robson,  of  Grundy-street, 
Poplar  New-town,  Middlesex,  engineer.  Improve- 
ments in  machinery  appertaining  to  water-closets 
and  pumps.    January  21.  1856. 

170.  Dundas  Smith  Porteous,  of  Paisley,  Ren- 
frew, Scotland.  A  rotatory  engine.  January  22, 
I85G. 

♦ 

NOTICE  OP  APPLICATION  FOR  PROLON- 
GATION OP  PATENT. 

A  petition  will  be  presented  to  the  Privy  Council 
by  John  Lee,  of  Brunswick.street,  South wark, 
gentleman,  praying  for  a  prolongation  of  the 
patent  granted  to  him  3rd  August,  1842,  for 
••  Certain  Improvements  in  wheels  and  axle-trees 
to  be  used  on  railways  and  in  other  machinery,  for 
stopping  on  or  preventing  such  carriages  from 
running  ofi"  railways,  which  improvements  may 
also  be  applied  to  other  carriages  and  machinery.^* 

On  the  1st  March  next,  an  application  will  be 
made  to  the  Judicial  Committee  to  fix  an  early 
day  for  hearing  the  matters  in  the  said  petition ; 
and  any  person  desirous  of  being  heard  in  opposi- 
tion  must  enter  a  caveat  to  that  effect  in  il.j 
Privy  Council  office  on  or  before  that  d.it*-. 


NOTICES   OF  INTENTION   TO 
PROCEED. 

(From  the  ** London  Gazette,**  January  29th, 
1856.) 

2081.  Paul  Frederick  Wohlgemuth.  The  con- 
struction of  bridgos. 

2093.  Uriah  Scott.  Certain  improvements  in 
the  construction  of  vehicles  and  the  various  parts 
of  the  same. 

2112.  Louis  Comides.  Certain  improvements  in 
obtaining  impressions  of  prints  or  drawings,  and 
in  transferring,  printing  and  colouring,  or  orna- 
menting the  same  on  glass  or  other  surfaces. 

2114.  Samuel  Coulson.  Improvement  in  the 
manufacture  of  ornamented  metal  tea-pots,  coffee- 
pots, milk-jugs,  and  sugar-basins. 

2121.  Asa  Lees.  Certain  improvements  in  looms 
for  weaving. 

2122.  John  Dale.  Certain  improvements  in  ap- 
propriating waste  products  arising  in  the  manufac- 
ture of  certain  chemical  compounds. 

2125.  William  PoUitt  and  James  Eastwood.  Im- 
provements in  apparatus  for  churning  milk  and 
mixing  liquid  compounds. 

2131.  Henry  Jamea  Harcourt.  Certain  improve- 
ments in  bell-cranks  and  other  parts  of  bell  furni- 
ture. 

2138.  WilUam  Wright  and  John  Wright.  Im- 
provements in  machinery  for  crushing  grain. 

2142.  Frederic  Rainford  Ensor.  Improvements 
in  bobbin  net  or  twist  lace  machines. 

2144.  Gustavus  Huguenin.  Certain  improve- 
ments in  watches  and  other  time-keepers. 

2146.  John  Norbury.  Certain  improvements  in 
machinery  or  apparatus  applicable  to  hydraulic 
presses. 

2148.  James  Nasmyth.  Improvements  in  the 
modes  of  obtaining  motive  power  by  a  rotary  or 
circular  movement,  and  of  applying  it. 

2155.  Franyois  Xavier  Poignand.  Improvements 
in  the  manufacture  of  wedges  and  keys.  A  com- 
munication. 

2162.  John  Talbot  Pitman.  An  improved  screw- 
wrench.    A  communication. 

2170.  Henr>'  Bernoulli  Barlow.  Improvements 
in  mules  and  other  machines  of  the  lilce  nature  for 
spinning  and  doubling  cotton,  and  other  fibrous 
materials.    A  communication. 

2214.  John  Lancaster.  An  improved  waterproof 
material. 

2260.  John  Onions.  A  certain  mode  of  collect- 
ing  and  means  of  applying  for  use  the  smoke, 
heated  air,  and  other  gases  arising  from  engine 
and  other  furnace  fires. 

2282.  Thomas  Moore.  An  improved  mill  for 
grinding  corn  and  other  grain. 

2309.  William  Cotton.  Improvements  in  the 
manufacture  of  looped  fabrics. 

2312.  John  Forrest.  An  improved  mode  of  ex- 
tracting metals  from  their  ores. 

2375.  James  Smith.  Improvements  in  apparatus 
for  giving  alarm-signals,  and  for  txtinguishing 

'2G\9.  Charles  May  nnd  Paul  Prince.    Improve- 

lu'-iUs  in  the  nianufa  iiirt-  of  yjiilu'v  .n.il  trcn.ii;*; 
2739.  William  Henry  Smilli.    An  imiroeU  c»»n- 
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■traction  of  fkttentng,  applicable  to  galten,  itays, 
aud  other  Iflce  article*. 

S74S.  William  George  Wilson.  A  pnenmatio 
moderator. 

276S.  Heniy  BeiBemet.  ImproTements  In  the 
nannfacture  of  iron. 

2853.  William  Hemiley.  An  improvement  in 
the  mannfaeture  of  elastic  pile  fabrici. 

2856.  Andrew  Small.  Improvements  in  marine 
compassee,  and  in  apparatus  applicable  thereto. 

S86I.  Christopher  Nichels  and  James  Hobson. 
Improvements  m  the  manufacture  of  pile  fabrics. 

2885.  Alexander  Charles  Louis  Devauz.  Im- 
proved machinery  for  crushing  and  grinding  vege- 
table and  other  substances. 

290S.  William  Stevenson  and  William  Crawford. 
Improvements  in  machinery  or  apparatus  for 
carding  or  prepulng  fibrous  matorinls. 

2915.  George  Lean  and  Robert  Thomson.  Im- 
provements in  weaving. 

2921.  Prank  Clarke  Hills.  Improvements  in 
economiring  fUel. 

2925.  Charles  May  and  Edward  Alfired  Cowper. 
Improvements  in  combing  wool  and  other  fibrous 
substances,  and  in  machinery  for  that  purpose. 

2927.  Edward  Alfred  Cowper.  Improvements 
In  combing  wool  and  other  fibrous  substances,  and 
in  machinery  for  that  purpose. 

2929.  Nicholas  Douglass.  Improvements  in  the 
construction  of  lighthouses,  beacons,  piers,  and 
other  similar  erections. 

2931.  James  Edfrar  Cook.  An  improved  compo- 
sition for  preserving  exposed  surfaces,  or  surfaces 
liable  to  deterioration  and  decay. 

2947.  William  Brown.  Improvements  in  cook- 
ing and  culinary  vessels  and  utensils,  and  in  the 
application  and  conveyance  of  heat. 

2955.  James  Taylor.  Improvements  in  appa- 
ratus for  raising  and  lowering  weights. 

2957.  James  Cochran  Stevenson  and  John  Wil- 
liamson. Improvements  in  the  manufacture  of 
soda  and  alkali. 

II.  George  Hamilton.  Improvements  in  appa- 
ratus for  weighing. 

15.  Charles  Toye.  Improvements  In  weaving 
terry  fabrics. 

27.  John  Fowler,  jnn.  Improvements  in  ma- 
chinery for  giving  motion  to  ploughs  and  other 
implements  used  for  cultivating  land. 

30.  Henry  Bach.  Improvements  in  the  applica- 
tion ofglaas  to  decorative  purposes. 

31.  Charles  Hart.  Improvements  In  portable 
atesm-engines,  and  in  apparatus  connected  there- 
with, for  tilling  and  cultivating  land. 

32.  William  Simmons.    An  improved  hat  body. 
44.  Henry   Bessemer.     Improvements  in   the 

nannfactare  of  iron  and  steel. 

50.  Conrad  Abben  Hanson  and  John  Wormald. 
Improvements  in  signal  and  other  lamps. 

64.  Samuel  Middleton.  An  improvement  in  the 
loather-eovered  rollers  used  in  spinning-machinery. 

120.  John  Fowler,  Jon.  Improvements  in  ma- 
chinery for  ploughing  land. 

132.  Henry  R.  Worthington.  A  machine  for 
measuring  the  flow  of  liquids,  called  a  fluid  meter. 

160.  John  Wordsworth  Robson.  Improvements 
in  maehinery  appertaining  to  water^losets  and 
pumps. 

170.  Dnndas  Smith  Porteous.  A  rotatory  en- 
gine. 

Opposition  can  be  entered  to  the  granting 
of  a  Patent  to  any  of  the  parties  in  the  above 
List,  who  have  given  notice  of  their  inten- 
tion to  proceed,  within  twenty-one  days  from 
the  date  of  the  Gaxette  in  which  the  notice 
appears,  by  leaving  at  the  Commissioners'- 
offiee  particulars  in  writing  of  the  objection 
to  the  application. 


PATENTS  ON  WHICH  THE  THIRD 
YEAR'S  STAMP  DUTY  HAS  BEEN 
PAID. 


1853. 
167. 
169. 

177. 
197. 
200. 
212. 
216. 

217. 
218. 
219. 
255, 
272. 
316. 
341. 


John  Medworth  and  Lawrence  Lee. 

Peter  Hubert  Desvignes  and  Fran- 
cis Xavier  Kukla. 

Charles  Randolph  and  John  Elder. 

Nicholas  Francisque  Ador. 

John  Henry  Johnson. 

Robert  Shaw. 

Oeorge  Edmond  Donisthorpe  and 
John  Crofts. 

James  Pole  Kingston. 

Thomas  Symes  Prideaux. 

John  Scott  Russell. 

Edmund  Leach. 

Joshua  Murgatroyd. 

Richard  Prosser. 

Henry  Pooley. 


LIST  OF  SEALED  PATENTS. 

Sealed  January  22,  1856. 

1690.  Vincent  Scully  and  Bennett  Johns 

Heywood. 
1693.  Christian  Schiele. 

1706.  William  Allen. 
1708.  John  Aaron  Benfield. 

1712.  John  Whitehead,  junior,  and  Ro- 

bert  Kay  Whitehead. 
1747.  Alexander  Allan. 
1767.  Robert    Richardson    and    Walter 

Greenshields. 
1821.  Edwin  Ullmer  and  William  UU. 

mer. 
1837.  Thomas  Butler. 
1972.  Robert  Walter  Winfield  and  John 

Jackson. 
2032.  Robert  Barnard  Feather. 
2147.  Felix  Bouchet. 
2236.  James  Washington. 
2439.  William  Taylor. 
2459.  James  Pattison. 
2465.  Thomas  Ridgway  Bridson. 
2470.  George  Collier. 

2485.  Alfred  Vincent  Newton. 

2486.  Alexander  Charles  Louis  Devaux. 
2510.  Thomas  Godding. 

2583.  George  Tomlinson  Bousfield. 

2529.  William  Henry  Bentley. 

2623.  Alexander  Tolhausen. 

2654.  Hiram  Hyde. 

2668.  Hiram  Hyde. 

2676.  John  Henry  Johnson. 

Sealed  January  25,  1856 
1692.  David  Davies. 
1695.  James  Beattie. 

1707.  Charles  Hodges. 

1710.  William  Bridgewater 

1711.  Charles  Felton  l^rkman. 
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LIST  OF  SEALED  PATENTS. 


1715. 
1727. 
1740. 
1781. 
1801. 
1817. 
1825. 
1835. 

1841. 

1850. 
1856. 


1941. 
2009. 
2119. 
2239. 
2349. 
2359. 
2377. 


Charles  Emile  Paris.  ; 

Joseph  Marie  Fillier. 

Bashley  Brlttea. 

Henri  Auguste  Pradel.,  • 

Edward  Cooke. 

John  Lee  Stevens. 

James  Gardner, 

Ehenezer    Daggett    Draper    and 

George  Draper. 
Gilbert  Sanders  and  Richard  Ed. 

ward  Donovan. 
Alfred  Vincent  Newton. 
Joachim  Hayward  Stocqueler  and 

William  James  Buchanan  Saon- 

ders. 
William  Johnson. 
George  Collier. 

John  Page  and  William  B^bertson. 
William  Rogers. 

William  Field  and  Edward  Jeffreys. 
Alexander  Parkes. 
Jacques  Rives. 


2427.  Henry  Edwin  Drayson. 
.  2484.  Thomas  Thomas,  junior. 
2526.  Charles  Joseph  Hampton. 
2535.  William  Crosley. 
2566.  Cyprien  Marie  Tesaie  da  Motay. '. 
2606.  Jeanne  Bnrhe  Ve  Lopez. 
2658.  Enoch    Harrison    and    Hilton 

Greaves. 
2718.  Westley  Richards  and   Joseph 

Rock  Cooper. 

Sealed  January  29,  1856. 

1735.  Nehemiah  Brough. 

1736.  Hall  Colby. 

1758.  Jean  Baptiste  Mourguet 

1777.  John  Avery. 

1800.  Victor  Delperdange. 

The  above  Patents  all  bear  date  as  of  the 
day  on  which  Provisional  Protection  was 
granted  for  the  several  inventions  men- 
tioned  above. 
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MORTON  AND  HUNT»S  PARALLEIr-ACTION  Z-CRANK  MARINE 

EliaiNEB. 

(Patent  dated  June  9, 1855.) 

Ah  entirely  noTel  desoription  of  direct-aetion  marine  steam  engine,  to  whioh  the  above 
deaigoatioD  has  been  applied,  and  the  merits  of  whioh  have  excited  considerable  disoossion 
in  tiie  north,  has  recently  been  introduced  by  Messrs.  Morton  and  Hunt,  of  Glasgow.  The 
principal  objects  of  the  inventors  in  designing  this  engine  may  be  gathered  from  the  fol- 
lowing extract  from  a  communication  they  have  fiorwarded  to  us. 

**  The  vast  nuniber  of  designs  for  marine  engines  which  have  from  time  to  time  made 
their  appearance,  bear  atpiNig  testimony  to  the  importance  which  is  attaobed,  on  all  hands, 
to  oompntiiaM  oi  afraogeoi^nt ;  but  whilst  ainainff  a(  eompactneaa,  we  mutt  not  lose  sight 
of  simplicity  imd  oonvMisnce,  with  easy  accessibility  of  all  parts  requiring  attention  and 
rep^i  I  tod  tlHNiC^  tib«r#  4f e  many  designs  in  existence  which  really  possess  some  claims 
to  compactness,  still,  in  alq|o«|  every  instance,  this  is  only  obtained  at  the  expense  of  seri- 
ous defects.  It  is  in  eDgiiiiia  for  driving  the  screw  propeller,  and  more  particularly  in 
those  of  the  direipUaotiDg  oliis,  that  tb^  most  compact  arrangements  are  to  be  met  with ; 
but  ip  #U  these  ongines  ^  it^m  cylinden  are  placed  at  right'  angles  to  the  shaft — ^an 
arrangement  inv0iving,  not  so  maeh  a  loss  of  space,  as  a  most  inconvenient  disposition  of 
it,  since  either  #  great  widtb  is  taken  up  across  the  vessel,  or  a  considerable  height  is 
required  abo?9  m  shaft*  |a  Addition,  the  transverse;  or  vertical  movement  of  the 
pistons  and  otbff  heavy  d»tai|f  t^nds  great)  r  to  shake  the  vessel." 

in  t)iM«  Mgiiips,  tbo  oyUndars  are  placed  with  their  axes  parallel  to  the  propeller  shaft, 
and  t^ir  pbtOPi  WOffc  wh  longitudinally  as  regards  the  vessel.  The  cyliDaers  are  at  the 
same  im»  plaoffA  M  olose  aa  is  convenient  to  the  shaft,  and  the  additional  space  Uken  up 
by  the  datwia  wWk  dommumcate  tho  motion  to  the  Utter,  is  scarcely  more  than  equal  to 
the  length  of  tbe  pitton's  stroMi  so  ^at  it  is  bordly  possiblo  to  oonoeivo  a  more  oompaot 
arrangement 

Of  the  engravings  on  the  prooeding  page,  ig,  |  is  a  aide  elevation ;  ond  (Iff.  2  is  a  plan 
of  the  new  engine ;  fig.  S  is  a  plai»  on  «  smallor  R9ale  of  the  crank  sh^ft,  as  Jataohed  and 
lying  jUt-  Tbe  chief  peculiarity  of  the  anangement  is  the  form  of  tbo  vhaft.  This  shaft, 
whi^p  ma^ad  A,  has  two  or/wlMb  P»  ^MPged  upon  IL  nearly  at  right  »ngle«  to  its  axis, 
and  tbo  okmi^tOfl  JO«irnitl»  or  portion  of  the  shaft  which  lies  between  Mid  connocts  them,  is 
indited  to,  and  erosaes  the  asis  of  the  shaft  in  spch  manner  that  the  eranks,  B,  staod  out 
from  diametricslly  opposite  points  of  the  shaft,  the  whole  being  termed  a  Z-crank  from  ita 
zigzag  form.  This  crank  serves  for  both  cylinders  and  both  air-pumps,  and  would  serve 
for  several  more  cylinders,  were  these  arranged  round  the  line  of  the  shaft,  either  along 
with  or  opposite  to  the  cylinders  shown ;  and  it  is  forged  in  a  single  solid  piece,  being 
obviously  miish  l$9$  costly  tkan  a  shaft  with  two  double  cranks  at  right  angles  to  each 
othfTi  which  is  required  for  any  ordinary  arrangement  of  engines.  Upon  the  inclined 
crosirpiece  of  t|ie  ^-crai^k  is  placed  a  lever-piece,  consisting  of  an  elongated  tubular  boss, 
C,  fitted  wi4i  brasseff,  to  work  loosely  upon  the  cross-piece,  and  having  four  arms  or 
leveri,  D,  Di  B,  £,  standins  out  at  right  angles  to  the  cross-piece  and  to  each  other.  The 
lever«piece  if  oaat  in  two  halves,  which  are  bolted  together  upon  the  cross-piece  of  the 
crank  by  strong  fianges.  The  two  upper  and  longer  arms,  D,  are  connected  by  ball-and- 
sockot  jolpti  to  Aa  aonnocting  rods  of  the  two  steam  cylinders,  F,  whilst  the  lower  and 
shofiir  armsi  B,  are  fimijarly  Jdnted  to  the  oonneating  rods  of  the  air-pumps,  6.  The 
steain  pistons  are  fitted  with  small  trnnks,  H,  to  allow  of  the  very  slight  latoral  movemenu 
of  ^  connecting  rods,  whioh  are  connected  to  the  piston  by  ball-and-socket  joints.  The 
air-pwnp  pistons  are  simi^y  ftimished  with  trunks,  I,  for  a  like  purpose. 

In  explaining  thi  peculiar  but  simple  motion  involved  in  these  engines,  we  will  suppose 
tho  2-crank  to  be  a*  represented  in  tbe  figures,  with  the  two  crapks,  B,  inclined  at  an 
anglt  of  45^  to  the  horizon*  In  this  position,  the  outer  crank*  B,  is  torned  up  towards  the 
port  steam  oylipdar ;  tha  opposite  crank,  B,  being,  of  course,  turned  down*  This  throws 
the  corresponding  arm,  D,  of  the  lever*pieoe  over  as  close  ss  it  can  go  to  the  port 
cylinder,  F,  and  the  piston  of  this  last  is  at  the  inner  end  of  its  stroke.  As  regards  the 
starboard  cylinder,  F.  the  Z-crank  lies  with  its  cranks,  B,  at  right  angles  to  ttie  plane 
passing  throngh  the  shaft,  A,  and  through  the  axis  of  the  cylinder,  and  the  anOi  I>*  stands 
up  in  that  plone  ft  rig)lt  angles  to  the  shaft,  A*  the  piston  of  the  cylinder  being  exactly  at 
half  ptroke.  In  this  position,  if  yteam  is  admitted  eo  as  to  drive  outwards  the  starboard 
piston,  this  piston  wU)  have  fiill  power,  through  Uie  lever-piece  acting  as  a  hell-crank 
leveri  to  turn  down  the  outer  crank,  B,  and  lift  up  the  inner  crank.  As  soon  as  the  steam 
enters  behind  the  port  piston,  this  piston  begins  to  help  the  other  one,  and  when  a  quarter 
pf  a  vevplntioA  Ml  tain  nin4e,  the  starboard  piston  wiU  be  at  the  end  of  its  stroke  out- 
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wavds,  the  port  piiton  will  be  et  half  stroke,  and  the  ertnk  will  be  in  exactly  the  same 
petition  at  regards  the  port  pistoo,  as  it  was  as  regards  the  starboard  piston  at  first,  and 
the  port  piston  will  have  roll  power  on  the  crank  to  continue  its  revolution.  Then,  as  the 
port  piston  gets  towards  the  end  of  its  stroke  outwards,  the  starboard  piston  will  be 
returning,  and  will  bring  round  the  orank,  which  will  have  passed  its  dead  centre  as  regards 
this  piston,  and  thus  tiie  motions  of  the  two  pistons  will  be  combined,  one  being  at  the 
most  e£feotive  part  of  its  stroke  whilst  the  other  is  on  thp  dead  centre,  as  in  common 
engines,  where  two  steam  pistons  are  oonnected  to  cranks  at  right  angles  to  each  other. 
The  Z-crank  is  prevented  from  earrying  the  lever-piece  bodily  round,  by  means  of  a  pin, 
J,  prejeeting  downwards  from  the  lever.piece,  and  working  in  a  segmental  grooved  guide, 
K.  The  rotation  of  the  Z-orank  causes  the  ends  of  the  lever-piece  arms  to  reciprocate 
longitudinally  as  regards  the  shaft.  A,  and  the  lower  arms,  £,  consequently  work  the  alr- 
pnnp  pistons  in  and  out  As  these  arms,  E,  are  scarcely  more  than  hiJf  the  length  of 
the  upper  arms,  B,  the  stroke  of  tlie  air-pump  piston  is  considerably  less  than  that  of  the 
steam  piston,  so  that  the  speed  at  which  the  air-pumps  are  worked  is  comparatively  low, 
the  advantage  of  which  is  well  understood. 

The  srrangement  of  these  engines  is  extremely  convenient,  the  steam  cylinders,  F,  being 
placed  upon  the  tops  of  their  condensers,  and  above  their  air-pumps,  whilst  the  whole  is 
combined  together  into  a  simple  and  compact  framing.  The  shaft.  A,  is  carried  in  a 
strong  outer  pedestal  bearing,  which  is  connected  to  the  condensers  by  a  sole  plate,  and  to 
the  cylinders  by  two  strong  stays.  The  other  end  of  the  shaft  is  carried  in  bearings 
between  the  cylinders  and  air-pumps,  and  projects  slightly  behind  the  cylinders  to  carry 
eccentrics  for  working  the  valves  and  feed  and  bilge  pumps.  According  to  one  arrange- 
ment, the  valves  may  be  worked  by  two  eccentrics,  one  for  the  forward,  and  the  other  for 
the  backward  moUon,  the  link  reversing  gear  being  used.  Each  eccentric  has  two  rods, 
and,  when  acting,  works  two  sliding  blocks,  which  actuate  rocking  shafts  for  working  the 
valve  rods.  The  valve  casings  are  placed  on  the  tops  of  the  steam  cylinders,  and  the  valre 
roda  work  out  at  the  back.  The  Ibed  and  bilge  pumps  may  be  worked  by  an  eccentric  on 
the  end  of  the  shaft.  The  valves  and  feed  and  bilge  pumps  may,  however,  be  arranged  and 
worked  in  various  ways  besides  those  indicated.  Thus,  for  example,  the  pumps  may  be 
conveniently  worked  by  the  lever-piece ;  and,  in  fkct,  the  engineer  may  place  these  minor 
details  where  he  likes,  as  the  design  of  the  engines  affords  peculiar  facilities  for  communi- 
eating  the  requisite  motion  in  any  way  that  may  be  desired. 

The  Z-orank  and  lever-piece  form  the  principal  features  of  the  design,  the  other 
details  being  susceptible  of  considerable  modification.  Thus,  three  or  more  steam 
cylinders  may  be  placed  round  the  shaft,  or  the  power  of  the  engines  may  be  doubled  at 
the  expense  of  only  hslf  as  much  space  in  addition,  by  placing  another  set  of  cylinders, 
condensers,  and  air-pumps  directly  in  front  of  those  shown  in  the  figures,  and  working 
upon  the  same  lever-piece  from  the  opposite  direction.  Or  the  steam  cylinders  may  be  of 
difif^rent  sizes,  so  as  to  act  on  the  combined  high-pressure  and  condensing  system.  The 
propeller  shaft  may  be  continued  in  either  direction  from  the  engines,  and  the  Z-crank 
being  of  such  a  strong  form,  the  thrust  of  the  propeller  may  be  received  through  it,  and 
on  the  extreme  end  of  the  shi^,  if  desired.  The  shaft  is  low  down,  and  on  account  of  the 
peculiar  form  of  the  space  taken  up  by  the  engines,  they  can  be  placed  as  far  aft  in  the 
vessel  aa  is  convenient ;  or,  if  the  engines  are  placed  at  the  wider  part  of  the  vessel,  suffi- 
cient space  for  coal-bunkers  will  then  be  left  between  them  and  the  sides  of  the  vessel. 

If  these  engines  are  compared  with  common  engines  of  equal  power,  the  great  saving  in 
space  will  be  at  once  apparent ;  whilst,  however,  the  compactness  of  the  arrangement  is 
incontestible,  this  quality  is  not  accompanied  by  any  complexity  of  parts.  There  is  no 
part  about  the  engines  requiring  attention,  or  atiUl  likely  to  need  repairs,  which  cannot  be 
got  at  with  the  greatest  facility.  Finally,  the  shaft  is  self-balanced,  owing  to  the  peculiar 
form  of  the  crank,  and  can  consequently  be  driven  at  a  higher  speed  than  common  engines, 
in  which  the  heavy  unbalanced  cranks  make  the  motion  irregular ;  and,  in  fact,  the  whole 
arrangement  of  the  engines  is  such  as  to  reduoe  the  vibration  of  the  moving  parts  to  a 
minimum.  A  working  model  of  these  engines  has  been  made  to  run  at  the  rate  of  1,800 
revolutions  per  minute,  with  85  pounds  upon  the  boiler  safety-valve.  The  model  has  two 
cylinders,  1 1  inch  stroke,  2i  inch  diameter,  the  speed  of  the  pistons  being  450  feet  per 
minute.  The  moving  parts  seem  capable  of  running,  with  ease  and  coolness,  even  fiuter 
than  at  the  rate  mentioned,  but  the  steam  has  evidently  not  time  to  enter  and  return 
through  the  ports  and  passages  more  than  3,600  times  per  minute,  as  it  does  to  give 
that  rate.  ;  .  „ 
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ADAMS'  IMPROVED  SPRING  AND 

AXLE-BOX  FOR  RAILWAY  CAR- 

RIAGES. 

A  paper  descriptive  of  an  improved  spring 
and  axle-box  for  railway  carriages  was  re- 
cently read  at  the  Institution  of  Mechanical 
Engineers,  Birmingham,  by  Mr.  W.  Bridges 
Adams,  of  London,  the  inventor. 

In  the  improved  spring  the  plates  are 
made  in  an  angle  shape,  as  shown  in  fig.  I, 
Fig.  1.  Fig.  2. 


and  the  specimens  exhibited,  being  formed 
in  two  straight  or  nearly  straight  lines, 
rising  from  the  centre,  instead  of  the  usual 
curve.  The  spring  is  therefore  very  firm  at 
the  centre  in  the  direction  of  the  strain, 
whilst  the  taper  points,  on  the  contrary,  are 
disposed  to  yield  equally  and  easily,  forming 
as  they  descend,  two  gradually  increasing 
curves,  diminishing  the  actual  span  of  the 
spring,  and  consequently  diminishing  the 
leverage  and  increasing  the  power  of  re- 
sistance. 

In  the  construction  of  the  ordinary  lami- 
nated springs  with  flat  or  slightly  curved 
centres,  it  is  necessary  to  resort  to  some 
method  of  keeping  the  several  plates  cen- 
tral and  parallel.  This  is  done  either  by  a 
bolt  passing  through  the  whole  of  the  plates 
in  the  centre,  or  by  forming  them  with  a 
series  of  studs  by  indenting  the  plates  at 
the  centre,  and  clipping  the  whole  together. 
Either  method  tends  to  weaken  the  plates  at 
the  centre,  and  to  break  them  if  the  fasten- 
ings get  loose.  To  keep  the  plates  parallel, 
the  ends  are  indented  to  form  studs  which 
work  in  elongated  slots  in  the  plate  below, 
one  plate  keeping  another  parallel.  But  in 
the  mode  of  ordinary  work,  these  are  very 
inefficient,  and  if  the  plates  are  not  well 
fitted  they  work  askew. 

In  the  improved  spring,  the  centres  of  the 
plates  are  all  creased  to  exactly  the  same 
angle,  and  thus  lie  one  within  another  with- 
out any  tendency  to  curve  lengthwise,  each 
one  lying  in  the  valley  below  it.  A  clip,  or 
a  pair  of  coupling  plates  with  bolts  outside, 
shown  in  section  in  fig.  2,  holds  all  the 
plates  together,  and  the  angle  form  retains 
them  so  firmly  that  all  slots  and  studs  at 
the  extremities  of  the  plates  can  be  dis- 
pensed with. 

In  the  ordinary  spring,  the  ends  of  the 
plates  are  tapered  in  width.  Originally  they 
were  tapered  in  thickness,  but  the  late  Mr. 
Chapman  tried,  and  successfully,  the  expe- 
riment of  tapering  in  width  for  private  car- 
riages. The  length  of  taper  he  used  was 
four  times  the  width  of  tne  plates.    When 


introduced  on  rulways,  the  desire  to  save  ateel 
gradually  reduced  the  taper  to  one  width, 
and  sometimes  to  half  a  width.  It  has  even 
been  proposed  to  carry  the  saving  of  steel  to 
the  uttermost,  by  cutting  one  plate  out  of 
the  other  with  a  one-sided  taper ;  but  the 
writer  is  not  aware  that  this  plan  was  ever 
adopted,  and  it  is  evident  that  it  would  tend 
to  push  tlie  plates  sideways. 

In  experimenting  with  the  improved 
spring,  the  writer  found  that  tapering  in 
thickness  caused  considerable  friction  be- 
tween the  plates,  by  the  ends  binding  against 
the  hollows  of  the  curves,  and  the  Upering 
in  width  caused  an  irregular  action.  The 
method  was  therefore  tried  of  simply  catting 
the  plates  off  square,  slightly  rounding  the 
upper  edge.  This  was  found  to  give  the 
most  perfect  elastic  action,  and  without  any 
waste  of  steel. 

In  making  ordinary  springs  it  is  custo- 
mary to  make  the  top"  or  back  plate  of  a 
given  curvature,  and  to  increase  the  curva- 
ture of  every  succeeding  plate,  afterwards 
compressing  the  whole  together  and  fasten- 
ing by  the  central  bolt  or  clip.  This  plan 
renders  the  springs  uncertain  as  to  strength, 
and  the  hammering  or  setdng,  denting  the 
surface  of  the  plates,  is  very  apt  to  cause 
fractures. 

In  the  improved  springs,  the  plates  are  all 
creased  to  the  same  angle  by  a  prening  ma- 
chine, and  any  plate  will  fit  any  other  plate 
without  any  setting  up.  They  can  therefore 
be  kept  in  duplicate,  and  in  case  of  break- 
age a  common  labourer  can  apply  a  new 
plate,  without  needing  a  smith  and  spring 
fire.  Thus  the  improved  spring  wastes  no 
steel,  has  no  holes,  no  slots  or  studs,  and  no 
taper ;  it  is  nearly  machine-made,  and  there- 
fore more  skilful  workmen  can  be  afforded 
for  hardening  and  tempering;  no  files  or 
expensive  tools  are  required;  and  extra 
plates  may  be  applied  for  greater  loads  by 
merely  lengthenmg  the  bolts  at  the  centre, 
and  the  springs  may  be  made  either  with 
rolled  eyes  or  plain  ends  as  usual. 

The  action  of  this  spring  may  be  reversed 
by  placing  the  short  plates  in  the  hollow 
side,  suspending  the  ends,  and  carrying  the 
load  in  the  centre. 

The  eentral  angle  may  be  either  a  sharp 
angle  or  a  slight  curve,  but  the  sharp  angle 
is  preferable.  If  the  curve  be  used,  more 
care  will  be  required  in  fitting,  as  it  is  evi- 
dent that  the  sharp  angle  will,  in  case  of 
slight  inaccuracy,  hold  the  plates  firmest : 
any  angle  may  be  used  which  will  keep  the 
plates  central  by  the  pressure  without  studs 
or  bolts. 

The  springs  are  applied  in  the  axle  boxes 
so  that  the  hoop  or  clip  lies  in  a  hollow,  aa 
shown  in  fig.  3,  and  no  other  fastening  is 
required.    This  is  very  important,  as,  when 
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the  axle  box  ie  bolted  to  the  spring,  it  is  by 
inaccuracy  frequently  strained  from  its  pro- 
pe  r  bed  on  the  journal,  and  heating  ensues, 
and  continues  till  the  bearing  is  worn  down 
to  a  fit. 


The  axle  box  preferred  by  the  writer  is 
shown  in  figs.  3,  4  and  5.  It  is  a  single 
casting,  A,  with  a  thick  wooden  bottom,  B, 
which  is  bolted  in  when  placed  on  the  jour- 
nal.    There  is  a  grease  or  oil  chamber,  C, 


Fig.  3. 


with  feed  holes  above  the  journal,  commu- 
nicating by  a  large  opening,  D,  at  the  front 
of  the  axle  box,  with  the  grease  or  oil  cham- 
ber below.  The  box  is  rendered  tight  so  as 
to  contain  a  well  of  oil  or  grease,  by  two 
half  cast  metal  collars,  £,  at  the  back,  the 
upper  one  supporting  a  spring  that  draws 
up  the  lower  to  clip  the  axle,  which  is  formed 
to  a  conical  shape  at  the  back  of  the  shoulder, 
so  that  the  pressure  of  the  spring  always 
forces  the  collar  down  the  cone  and  against 
the  back  of  the  box,  but  with  a  facility  for  a 
slight  elastic  yielding  in  case  of  any  irre- 
gular resistance.  It  is  obvious  that  as  the 
collar  slides  up  the  cone,  there  will  be  a 
slight  inaccuracy  iu  the  fit,  but  the  wear 
will  take  place  at  the  joint,  where  it  is  not 
important,  and  the  lower  half  collar  up  to  a 
sufficient  height  will  always  press  close  to 
the  axle.  In  front  of  the  box,  and  passing 
down  the  opening,  D,  inside,  is  a  gun-metal 
slide,  F,  adapted  for  four  changes,  against 
which  the  end  of  the  journal  works,  so  that 
there  is  no  need  for  any  fit  against  the  shoulder 
and  collar,  and  the  end  wear  of  the  brass  is 
entirely  prevented. 

This  box  accordingly  fulfils  the  several 
conditions  required;  namely,  keeping  the 
lower  part  of  the  axle  in  a  bath  of  grease  ; 
saving  the  grease  from  waste ;  saving  end 
wear  of  the  brasses  and  oscillation  of  the 
carriage ;  diminishing  the  risk  of  heating 
by  efilcient  ventilation  ;  saving  breakage  of 
bottom  castings  ;  in  case  of  heating,  afford- 
ing  the  facility  of  filling  the  box  with  water 
from  above :  saving  the  need  of  lifting  the 
boxes,  by  allowing  access  below ;   and  by 


reason  of  the  absence  of  fastening,  and  the 
elasticity  of  the  spring  under  all  circum- 
stances, diminishing  the  chance  of  heating. 

The  improved  springs  have  been  in  use 
on  the  South  Western  Railway  nearly  six 
months,  from  the  5th  of  May  last,  and  they 
have  given  every  satisfaction.  From  an 
experiment  made  upon  four  springs  on 
September  25th,  it  was  found  that  two  of 
them,  after  a  pressure  of  three  tons  had 
been  applied,  set  one-eighth  of  an  inch,  and 
the  other  two  resumed  their  original  shape. 
The  experiment  was  made  after  they  had 
been  in  use  upwards  of  four  months,  and 
had  run  a  distance  of  2,4>34  miles  under  a 
heavy  covered  goods  waggon ;  and  previous 
to  this  working,  they  were  also  tested  with 
the  same  weights  without  the  least  set 
being  produced. 

In  point  of  first  cost  they  are  cheaper 
than  the  ordinary  spring,  inasmuch  as  a 
saving  of  40  lbs.  weight  per  set  of  four 
springs  is  effected,  for  a  spring  with  eight 
plates  on  the  new  plan  is  quite  equal  to  a 
spring  with  ten  plates  of  the  usual  con- 
struction, the  weight  being  72  to  73  lbs. 
in  the  new,  as  against  84  lbs.  in  the  old. 
The  new  springs  are  not  so  susceptible  of 
derangement  as  the  ordinary  spring,  and 
are  more  elastic  and  adapt  themselves  bet- 
ter to  the  loads ;  they  are  also  less  liable  to 
break,  and  altogether  form  a  simple  and 
compact  arrangement. 

Mr.  Adams  exhibited  several  specimens 
of  the  improved  spring,  one  of  which  was 
taken  to  pieces,  and  put  together  again ; 
and  also  a  specimen  of  tho  axle-box. 
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The  Cliainnaii  (Bfr.  W.  Furbaini,  F.11.S.) 
obierved  that  the  liability  of  the  ordinary 
springes  to  a  permanent  set  after  wear  was 
a  great  objection  to  them,  and  the  compa. 
rati? e  freedom  from  set  of  the  new  springs 
was  an  important  consideration ;  also  the 
simplicity  of  their  form  and  make  would  be 
a  practical  reoommendation. 


JOY'S  SPIRAL  COIL  PISTON  PACK. 
ING. 

An  improved  piston  packing,  of  which  a 
description  was  recently  read  at  the  Insti- 
tution of  Mechanical  Engineers,  Birming- 
ham, was  designed  by  Mr.  David  Joy,  of 
Worcester,  in  order  to  carry  out  the  prin. 
ciple  which  appears  to  him  the  carreet  one, 
for  producing  steam-tightness  with  the  least 
loss  of  power  from  friction  and  the  greatest 
economy  in  repairs;  namely,  by  the  use  of 
metal  in  that  form  in  which  it  wiU  give  out 
the  greatest  amount  of  continuous  elasticity, 
that  is,  by  employing  a  spring  aoting  through 
a  lengthened  space  with  comparatively  slight 
intensity  of  pressure,  instead  of  the  short 
and  rigid  spring  or  series  of  springs  com. 
monly  used  in  packing  metallic  pistons. 

The  piston  in  which  this  packing  is  used 
is  shown  in  figs,  I  and  2,  and  consists  of  a 
Fig.  1. 


simple  block,  into  which  the  rod  is  screwed 
and  pinned.  The  periphery  of  the  piston 
being  turned  to  -f^  inch  lets  diameter 
than  the  cylinder,  a  recess  is  cut  in  it  with 
a  ^  inch  tool  set  at  ^  inch  pitch,  making 
3  inches  more  than  2  revolutions,  as  shown 
in  fig.  2. 
,    The  packing  is  formed  oat  of  a  broad 


east-iron  or  brasa  ring,  §  inch  thick,  and 
f  inch  larger  in  diameter  than  the  cylinder. 
The  ring  is  turned  and  bored,  and  being 
placed  on  a  mandrel,  a  spiral  groove  is  cut 
in  it  with  an  ^  inch  tool,  set  at  f  inch  pitch, 
as  shown  by  the  dotted  lines.  This  cut 
being  carried  through,  leaves  the  ring  in 
the  form  of  a  spiral  coil  of  ^  inch  by  f  inch 
section,  and  of  about  5  full  revolutions.  A 
portion  of  this  spiral  is  cut  off,  equal  to  2 
revolutions  and  f  inch  over,  as  in  fig.  8* 
This  is  threaded  on  to  the  block  piston  and 
pushed  down  till  it  drops  into  the  recess 
shown  in  fig.  2,  which  it  exactly  fills  late- 
rally. A  sheet  iron  cramp  is  plaeed  round 
the  packing,  by  which  it  is  compressed  to 
the  diameter  of  the  piston,  which  is  then 
plaeed  at  the  mouth  of  the  cylinder,  the 
ports  being  protected  by  small  blocks  of 
wood,  and  the  piston  is  then  thrust  from  the 
cramp  into  the  cylinder.  *^  ' 

The  objects  aimed  at  in  this  modification 
of  packing,  are,  to  avoid  friction  by  obtaining 
an  elasticity  as  light  as  possible,  yet  sufil- 
cient  to  produce  perfect  contact  with  the 
face  of  the  cylinder,  to  ensure  steam  tight- 
ness, and  sufficiently  continuous  to  follow 
up  the  effects  of  wear  without  the  necessity 
of  frequent  renewal  by  resetting.  And  this 
the  inventor  finds  is  best  accomplished  by 
using  a  packing  which  shall  consist  of  the 
greatest  possible  length  in  proportion  to  ita 
cross  sectional  area.  No  figure  meets  this 
requirement  so  fully  as  the  spiral  coil,  and 
the  number  of  coils  or  length  of  packing 
can  be  increased  to  any  extent  that  may  be 
found  advantageous,  the  elastic  action  being 
always  in  one  continuous  length. 

As  the  coil  fits  throughout  its  length  be- 
tween the  parallel  sides  of  the  recess  in  the 
piston,  its  two  extremities  may  recede  from 
each  other  to  any  distance  that  may  be 
found  requisite  for  wearing  out  the  rings 
without  at  any  time  exposing  an  opening 
for  the  passage  of  steam.  The  packing 
under  all  circumstances  fills  the  recess  ex- 
cept at  the  bottom,  where  the  vacant  spaces 
at  the  extremities  of  the  ring,  left  in  the  un- 
coiling of  the  ring  by  wear,  are  effectually 
closed  by  the  piston  body  sliding  in  contact 
with  the  cylinder,  that  part  of  the  packing 
ring  being  placed  at  the  bottom  side  of  the 
piston  for  this  purpose.  By  experiments  it 
has  been  founa  that  with  the  16  inch  brasa 
packing  with  ^  inch  elasticity  of  compres- 
aion  on  the  diameter,  and  ( inch  square  sec- 
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tioB  of  packinff,  the  preMure  on  63  square 
inobesjof  surnice  of  packing  wai  1*92  Iba. 
per  square  inch,  or  102  lbs.  on  the  whole 
packing.  It  took  65  lbs.  to  move  this 
piston  backwards  and  forwards  in  the 
cjlinder  when  disconnected  from  the  rest  of 
the  machinery  and  the  glands  unpacked, 
equal  to  0*82,  or  about  ^Ib.  per  square  inch 
on  the  surface  of  the  piston.  The  16  inch 
caat-iron  packing  with  f  inch  elasticity  of 
compression  on  the  diameter,  and  ^  inch  by 
i  inch  section  of  packinj^,  ffa?e  a  pressure 
of  4^41  lbs.  per  square  men  of  surface  of 
packing,  and  took  135  lbs.  to  move  it  in  the 
cylinder  as  above,  being  0*67,  or  about 
f  lb.  per  square  inch  on  the  piston.  This 
experiment  was  made  immediately  after  the 
engine  had  done  her  day's  work,  when  the 
cylinder  lids  were  Uken  off,  and  the  glands 
unpacked  for  the  purpose.  Previously  to 
unpacking  the  glands,  the  steam  at  110  lbs. 
pressure  was  put  on  behind  the  pistons  with 
a  most  satisfactory  result,  there  being  no 
appreciable  leakage  of  steam  past  the  pis- 
ton. A  similar  trial  hss  frequently  been 
made  by  merely  opening  the  cylinder  cocks, 
and  putting  steam  on  behind  the  piston, 
when  no  appreciable  blow  is  observable. 

A  corresponding  experiment  was  also 
tried  with  a  16-ioch  piston  of  the  ordinary 
class,  having  oast^iron  V  packings,  and  it 
was  found  to  require  426  lbs.  to  draw  the 
piston  slowly  along  the  cylinder,  when  dis- 
connected as  in  the  other  experiment,  show- 
ing more  than  three  times  the  resistance. 

The  new  packing  avoids  the  frequent  ne- 
cessity for  "  looking  at "  the  piston,  which 
is  so  large  an  item  in  the  expenditure  of 
locomotive  running  sheds,  and  this  is  in  a 
great  measure  a  consequence  of  the  accom- 


plishment of  the  former  object,  as  the  larse 
amount  of  elasticity  resident  in  the  coil  will 
wear  out  the  packing  without  the  necessity 
of  examination  for  renewing  that  elasticity 
by  means  of  resetting  the  springs,  as  in 
ordinary  pistons. 

This  piston  has  also  the  advantages  of 
simplicity  of  construction  and  freedom  from 
parta  liable  to  get  loose  and  produce  break- 
age of  pistons  and  cylinders.  As  this  pack- 
ing is  used  in  a  block  piston,  it  does  away 
with  the  necessity  for  lids,  nuts,  screws, 
guards,  &c,  and  reduces  the  piston  to  its 
fewest  possible  number  of  parts,  the  rod, 
the  piston,  and  the  snlit  pin  to  secure  the 
rod  to  the  piston.  Tne  packing  ring  also 
being  always  confined  in  a  recess  of  a  cross 
section  exactly  equal  to  its  own,  if  broken 
can  produce  no  injurious  effect,  as  it  must 
always  remain  in  its  place  as  if  whole.  The 
time  required  for  removing  the  packings  is 
very  short,  the  cylinder  lid  being  taken  off 
and  the  cross  head  cotter  knocked  out ;  the 
piston  is  then  drawn  out,  when  the  old 
packing  is  threaded  off  the  piston  and  a 
new  one  threaded  on  in  ten  minutes,  and 
the  piston  replaced.  From  the  long-endur- 
ing  elasticity  of  the  coils,  they  are  expected 
to  last  without  examination  at  least  15,000 
miles,  the  only  need  for  examination  being 
for  the  purpose  of  cleaning.  There  has  not 
▼et  been  time  actually  to  wear  out  a  ring, 
but  as  data  upon  which  to  form  an  approxi- 
mate  opinion,  the  ring  marked  No.  2,  which 
is  exhibited,  has  run  more  than  10,000  miles, 
and  when  taken  out  did  not  blow. 

The  new  packing  is  also  attended  with 
economy  in  originid  cost,  as  the  expense  of 
piston  and  packing  shows  a  considerable 
reduction  on  those  generally  in  use. 


MARSDEN'S;  SYSTEM   OF  VENTILATION   FOR   SEWERS,   MINES,  ETC. 

Mb.   Marsdem,  '  of  Oraoechurch-street,  i  other  tenU  were  described  and  mentioned 

London^  whose  ventilators  for  military  and  I  favourably  at  page  413  of  our  last  volume 


(NOb  1682),  has  recently  intjrodnced  a  plan  1  to  which    he  attaches   great  importance* 
for  ventilating  aeweri^  mines,  taiuieU,  ftc,  I  Tbt  main  foature  of  this  plan  (which  the 
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inventor  denominates,  "the  Artery  and 
Vein  'System  of  Ventilation  ")  consists  in 
furnishing  the  place  to  be  ventilated  with  a 
system  of  pipes  of  different  lengths,  placed 
side  by  side,  and  connected  with  a  fan  or 
other  exhausting  or  forcing  apparatus.  The 
object  of  having  the  pipes  of  various  lengths 
is,  that  by  their  opening  into  the  sewer,  mine, 
or  tunnel,  as  the  case  may  be,  in  as  many 
different  positions  as  may  be  necessary,  the 
whole  of  the  foul  gases  may  be  drawn  or 
forced  away,  with  a  facility  which  would  be 
impossible  under  other  circumstances. 

Fig.  1  of  the  accompanying  engravings 
represents    the    sewers    of   two    principal 


streets,  and  of  several  smaller  ones  which 
lead  into  them.  It  will  be  seen  that  one  of 
the  ventilating  pipes  is  ended  opposite  to 
each  of  the  inner  sewers,  for  the  ventilation 
of  which  it  is  designed.  It  is  obvious  also, 
that  the  ventilating  pipes  of  any  convenient 
number  of  streets  may  be  brought  together 
and  led  to  one  fan.  As  our  object  at  pre- 
sent is  simply  to  lay  the  characteristic  fea- 
tures of  the  invention  before  our  readers,  it 
is  not  necessary  to  describe  minutely  the 
minor  details  connected  with  it 

Fig.  2  represents  the  manner  in  which 
the  plan  is  applied  to  the  ventilation  of 
mines.  In  this  application  of  it,  it  would 
be  necessary  to  employ  flexible  pipes  in 
order  that  their  extremities  might  be  carried 
into  the  various  branches  and  recesses  of 
the  mines,  the  ventilation  of  which  was  to 
be  effected. 

The  plan  is  also  applicable  to  the  ventila- 
tion  of  public  and  other  buildings.  Fig.  3 
exhibits  an  arrangement  sketched  by  Mr. 
Marsden  to  illustrate  its  adaptation  to  the 
galleries  of  a  theatre.  One  set  of  pipes  is 
intended  to  serve  for  the  ventilation  of  each 
gallery,  and  the  whole  are  to  communicate 
with  a  single  fan  placed  in  any  suitable 
position.  Cocks  are  provided,  in  order  that, 
if  desirable,  one  or  more  of  the  sets  of  pipes 
might  have  its  communication  with  the  fan 
cut  off. 
^  Mr.  Marsden  also  claims  for  this  inven- 


tion a'peculiar  applicability  to  the  ventila- 
tion of  long  and  close  tunnels,  particularly 
Fig.  8. 


to  the  contemplated  submarine  tunnel,  by 
which  land  communication  between  £ng. 
land  and  the  Continent  is  to  be  effected. 


SIR   JOSEPH     PAXTON    ON    THE 

SURPLUS    FROM    THE    PATENT 

OFFICE  FEES. 

The  following  letter,  from  Sir  Joseph 
Paxton,  M.P.,  was  recently  laid  before 
the  Council  of  the  Society  of  Arts,  and 
published  last  week  in  the  Society's 
Journal  The  subject  of  it  is  a  most  im- 
portant one,  and  we  quite  agree  with  Sir 
Joseph  in  believing  that  it  is  highly  de- 
sirable that  the  proceeds  of  the  Patent 
Office  should  be  withdrawn  from  the  Ex- 
chequer, and  appropriated  to  the  develop- 
ment of  improvements,  which  will  facili- 
tate the  spread  of  information  essential  to 
inventors.  Great  facilities  have  already 
been  afforded  by  the  arrangements  re- 
cently  sanctioned  by  the  Commissioners, 
and  very  ably  prosecuted  by  Mr.  Wood- 
crofl,  and  the  advantages  derived  from 
them  have  been  so  manifest  as  to  give 
great  weight  to  the  suggestions  contained 
in  Sir  Joseph's  letter.  It  is  to  be  hoped 
that  the  contemplated  change  in  the  ap. 
propriation  of  the  surplus  fund  will  be 
made  speedily,  so  that  the  improvements 
which  will  follow  it  may  be  proceeded 
with,  while  we  have,  in  the  Patent  Depart- 
ment, *'  the  right  men  in  the  right 
places."  The  Council  resolved  that  the 
letter  should  be  referred  to  a  Committee 
to  consider  and  report  thereon. 

Rockhllli,  Sydenham,  Srd  January,  1896. 

Sir,— As  »  Vice-President   of  the  So- 
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eiety  of  Arts,  permit  me  to  invite  the 
attention  of  the  Council  to  the  large  and 
conitantly  increasing  revenues  derived 
from  the  fees  paid  hy  inventors  for  letters 
patent,  and  to  the  mode  in  which  they 
continue  to  be  misappropriated.  It  will 
be  recollected  that  at  the  last  annual  din- 
ner of  the  Society,  I  referred  to  this  im- 
portant subject,  and  I  now  revive  it,  be- 
cause I  think  that  the  time  has  come 
when  it  is  necessary  to  take  active  steps 
in  the  matter.  Tbe  Council  is  aware  that 
after  paying  all  expenses  and  fees  con- 
nected with  letters  patent,  a  very  large 
annual  surplus  arises,  which,  according  to 
the  present  arrangement,  will  be  absorbed 
by  the  Treasury.  According  to  the  Re- 
port of  the  Commissioners  there  were,  in 
1854,  2,764  patents  applied  for,  and  1,912 
sealed,  the  fees  and  payments  thereon 
amounting  to  iS53,000.  After  deducting 
from  this  total  £8,600  for  the  law  officers 
of  the  Crown  and  their  clerks,  iS4,£iOO  as 
compensation  for  abolished  offices,  iS8,600 
for  salaries,  &c.,  in  the  Patent  Office, 
X4,400  Cor  rent,  stationery,  &c.,  and 
£16,300  as  the  balance  due  from  tbe  pre- 
vious year  on  an  extraordinary  outlay  of 
it42,000  on  tbe  printing  of  specifications, 
after,  I  say,  deducting  these  sums,  there 
sLill  remained  a  surplus  of  £15,600. 

Now  take  this  present  year — of  course 
the  Commissioners'  report  upon  its  results 
has  not  yet  appeared,  but  we  know  that 
the  total  amount  of  fees  payable  for  patents 
will  be  greatly  increased — the  applications 
will  be  about  8,000  in  number ;  and,  allow- 
ing for  a  proportion  not  proceeded  with,  the 
total  payments  maybe  computed  at  £60,000. 

Then,  bear  in  mind  that,  although  under 
the  new  law  the  first  cost  of  a  patent  is  only 
about  £25;  to  mainUin  it,  £50  must  be 
paid  at  the  end  of  the  third  year,  and  £100 
at  the  end  of  the  seventh  year.  The  pay- 
ments to  be  made  on  patents  granted  in 
1852  are  now  falling  due;  and  calculating 
that  700,  or  about  one-third  of  the  original 
number,  are  considered  worth  maintaining 
beyond  the  third  year,  there  will  accrue  in 
this  way,  during  the  present  year,  an  in- 
ereaaed  revenue  of  £35,000.  Again,  sup- 
posing that  300,  or  rather  less  than  half  of 
these,  are  allowed  to  lapse  at  the  end  of  the 
seventh  year,  for  the  400  that  remain  there 
will  be  a  further  increase  in  1859  of 
£40,000  per  annum.  Thus,  then,  without 
calculating  on  any  probable  future  increase 
in  the  number  of  patents  granted,  we  seem 
fairly  entitled  to  estimate  the  prospective 
gross  revenue  from  inventors  at  £95,000 
until  1859,  and  £135,000  afterwards. 

This  is  so  enormous  a  tax  upon  the  in- 
genuity of  the  country,  the  last  thing 
which  ought  to  be  oppressed  by  fiscal  re- 


strictions, that  in  my  opinion  the  attention 
of  your  Society,  and  of  patentees  generally, 
should  be  at  once  drawn  to  it,  in  order  to 
procure  a  great  diminution  in  the  scale  of 
charges  for  securing  patent  rights.  But 
even  if  it  is  considered  that  the  present 
scale  is  not  burdensome  to  individuals,  or 
injurious  to  the  general  progress  of  inven- 
tion, I  submit  that  there  is  wide  scope  for 
amendment  in  obtaining  such  an  appropria- 
tion of  the  large  surplus  which  must  remain, 
after  deducting  all  expenses,  as  will  pre- 
serve it  for  the  benefit  of  inventive  genius 
throughout  the  country,  and  prevent  its 
being  absorbed  by  the  Treasury.  In  order 
to  bring  out  this  point  more  clearly,  let  us 
suppose  that  the  gross  revenue  of  the 
Patent  Office  is  accurately  estimated  at 
£95,000  till  1859,  and  at  £135,000  from 
that  date. 

Taking  the  accounts  of  the  Commis- 
sioners for  1854,  it  will  not  be  difficult  to 
deduce  from  thence  the  probable  expendi- 
ture, so  as  to  estimate  what  the  net  surplus 
is  likely  to  be.  Reckoning  the  number  of 
patents  applied  for  at  3,000,  and  the  pay- 
ments computed  as  above  at  £60,000,  the 
fees  to  law  officers  of  tbe  Crown  and  their 
clerks  would  amount  to  something  like 
£10,000,  the  salaries  of  all  the  officers  and 
clerks  in  the  Patent  Office  to  £4,500,  the 
compensation  for  offices  abolished  to  £4,500, 
and  the  expenses  of  printing  specifications, 
&c.,  to  £12,000.  This  makes  a  toUl  expendi- 
ture of  £35,000,  leaving  upon  the  estimated 
gross  rental  of  £95,000,  as  already  stated, 
an  annual  surplus  of  £60,000,  which  will 
rise  to  £100,000  in  1859. 

Supposing,  for  a  moment,  the  foregoing 
estimate  of  expenditure  and  surplus  to  be 
taken  as  it  stands,  it  never  could  have  been 
intended  by  the  legislature  that  a  direct  tax 
of  £100,000  per  annum,  or  even  £60,000 
per  annum,  should  be  imposed  upon  pa- 
tentees for  the  general  purposes  of  the 
State.  A  tax  to  defray  the  cost  of  the 
Patent  Office,  and  give  it  any  amount  of  in- 
crease desirable  for  the  progress  of  inven- 
tion, everybody  would  comprehend ;  but  to 
place  pecuniary  obstacles  of  an  unnecessary 
and  burdensome  character  in  the  path  of 
discovery  and  Improvement,  already  suffi- 
ciently strewed  with[difficulties,  is,  upon  the 
very  face  of  it,  an  unspeakable  folly.  Tbe 
title  of  our  Society,  assigned  to  it  by 
charter,  has  ceased  to  be  appropriate ;  and 
the  arts,  manufactures,  and  commerce  of  the 
country  have  long  since  assumed  dimen- 
sions which  enable  them  to  dispense  with 
''encouragement"  from  any  body  of  men, 
however  zealous,  enlightened,  or  influential. 
But  it  does  appear  to  me  that  we  can  still 
do  much  good,  by  concentrating  attention 
and  bringmg  opinion  to  bear  powerfully 
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upon  tuoh  questions  as  that  which  I  am  now 
endeavouiing  to  place  before  the  Council.  I 
consider  that  the  Society  of  Arts  is  bound 
to  exert  itself  in  rescuing  this  annual  sur. 
plus  from  the  hands  of  the  Treasury,  and  I 
will  endeavour  to  point  out,  not  only  how, 
in  my  opinion,  the  money  should  be  ap- 
plied, but  how  the  Council  should  proceed 
in  the  matter,  if  they  concur  in  my  views. 
Before,  however,  doing  so,  it  is  requisite  to 
point  out  that  the  charge  upon  inventors  for 
securing  their  patent  rights  should  not  ex- 
ceed what  is  requisite  for  maintaining  the 
Patent  Office  in  such  a  state  of  effloiencT  as 
to  make  it  worthy  of  this  country,  and  to 
get  out  of  it  the  utmost  possible  amount  of 
benefit  for  those  who  devote  themselves  to 
scientific  and  practical  discovery.  I  cannot 
bring  myself  to  think  that  so 'large  a  sum 
as  ^100,000,  or  even  £60,000  per  annum, 
of  clear  surplus,  is  at  all  necessary  in  addi- 
tion to  its  present  working  expenses,  in 
order  to  give  the  Patent  Office  its  proper 
development  Therefore  it  follows  that  a 
very  considerable  reduction  can  be  effected 
in  the  present  scale  of  charges  upon  pa- 
tentees. 

It  is  only  recently  that  any  serious  and 
worthy  efforts  have  been  made  to  introduce 
someUiing  like  order  and  classification  into 
the  Records  of  the  Patent  Office,  to  prepare 
a  ffood  and  accurate  series  of  indexes  and 
other  &cilities  for  reference  and  consulta- 
tion, to  open  up  relations  with  similar 
establishments  in  other  countries,  to  form 
an  industrial  library,  and  to  provide  at  con- 
venient points,  not  only  throughout  the 
United  Kingdom,  but  in  the  colonies,  the 
means  for  enabling  every  man  who  thinks 
that  he  has  made  a  useful  discovery,  to  as- 
certain whether  it  really  possesses  the  no- 
▼elty  which  constltntes  claim  to  the  exclu- 
sive use  of  it  for  a  limited  number  of  years. 
Tbrough  the  liberal  interpretation  of  their 
duties  by  the  Patent  Commissioners,  and 
the  valuable  labours  of  Mr.  Bennett  Wood- 
croft,  their  superintendent  of  specifications, 
the  foundations  have  been  laid  for  the  ac- 
complishment of  these  objects;  and  it  is 
obvious  that  they  come  fairly  within  the 
scope  of  what  persons  seeking  patent  rights 
may  be  expected  and  asked  to  pay  for.  I 
contend,  indeed,  that  much  wider  ground 
should  be  taken  than  is  at  present  occupied 
in  this  way,  and  that  it  is  disgraceful  to  us, 
as  a  nation,  dependent  upon  our  industry 
and  skill  for  our  power,  that  we  should 
have  nothing  better  to  show  as  the  head 
quarters  of  British  invention  than  the  esta* 
blishment  in  Chancery-lane.  In  an  age 
which  boasts  that,  beyond  all  others,  it  de- 
sires to  recognise  and  do  honour  to  the 
peaceful  arts,  can  we  justify  to  ourselves  the 
indifferenoe  which  we  have  shown  to  the 


reputation  and  fortunes  of  our  great  disco- 
verers, men  who  have  conferred  more  last- 
ing benefits  upon  their  kind  than  kings  or 
conquerors  t  I  should  like  to  see  the 
Patent  Office  a  place  where  such  interests 
might  be  suitably  conserved,  where  the 
original  models  of  inventions  like  Syming- 
ton's steam  engine  might  be  collected,  and 
where  our  posterity  might  trace  in  a  great 
gallery  the  outward  forms  and  lineaments  of 
those  master  minds  upon  whose  labours  the 
vast  fabric  of  modem  industry  mainly 
rests. 

It  appears  to  me,  that  the  body  in  the 
Council  of  which  the  scheme  of  the  Great 
ExhibiUon  of  1851  originated  and  was 
elaborated,  is  better  fitted  than  any  other  to 
bring  to  bear  upon  the  Commissioners  of 
Patents,  upon  the  Government,  and  on  the 
Legislature,  such  a  pressure  of  influential 
opinion  as  shall  compel  the  adoption  of 
those  improvements  which  I  have  thus  in- 
dicated in  general  terms.  I  have  merely 
sought  to  open  up  the  subject ;  to  point  out 
the  danger  of  the  Treasury  acquiring  a 
vested  interest  in  a  surplus  revenue  more 
than  sufficient  for  the  great  objects  of  ena- 
bling invention  to  take  its  flights  from  the 
furthest  verge  of  realized  discovery,  and  of 
securing, to  it  those  hardly-earned  rights  of 
which  it  has  hitherto  been  so  remorselessly 
plundered  on  every  hand.  It  has  long  been 
the  custom  of  eminent  men  to  complain  of 
the  want  of  State  encouragement,  but  here 
will  be  their  true  endowment— one  resting 
on  the  strong  basis  of  public  utility,  and 
which  all  who  really  deserve  it  may  enjoy 
without  any  sacrifice  of  independence  on 
the  one  side,  or  any  chance  of  favouritism 
on  the  other.  Supposing  the  Council  to 
concur  in  the  views  which  I  have  advanced, 
I  would  leave  it  to  them  to  consider  how  best 
they  can  bring  the  influence  of  the  Society 
to  bear  in  accomplishing  the  objects  sought 
for.  It  seems,  however,  to  me,  that  they 
might  take  steps  to  bring  together  as  large 
a  number  as  possible  of  the  patentees  in 
London  and  the  country,  and  concert  with 
them  what  ought  to  be  done.  The  Com- . 
missioners  of  Patents  are  entrusted  by  the 
legislature  with  large  powers,  and  what  is 
required  is,  to  get  them  to  use  these  powers 
as  may  be  best  for  the  interests  of  the  paten- 
tees and  the  progress  of  inventions. 

I  have  the  honour  to  be. 

Your  obedient  humble  servant, 
Joseph  Paxton. 


HOUSEHOLD  FIRES. 

HOW  TO  MAKE  A  FIRE  IN  A  COMMON 
GRATE  WHICH  SHALL  SAVE  HALF  THE 
COAL   AND   BURN   THE  SMOKE. 

Cleak  out  your  grate  i  coTer  the  bottom 
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with  a  sheet  of  paper,  cut  or  folded  to  fit : 
place  your  coals  in  the  grate  to  the  level  of 
the  top  bar,  keeping  the  larger  ones  to  the 
front  to  prevent  waste.  Light  your  fire  on 
the  top,  and  allow  it  to  burn  downwards  nn* 
disturbed.  An  ordinary  fire,  prepared  and 
lijjhted  in  this  way,  will,  according  to  the 
size  and  form  of  the  grate,  bum  six,  eight, 
or  ten  hours  without  any  renewal  of  eoal^ 
burning  brighter  and  warmer  than  if  lighted 
from  below,  as  fires  are  ordinarily  made. 

The  coal  should  be  tolerably  equal  in 
sise,  something  like  Macadam  stone :  place 
tke  large  to  the  frost,  the  small  to  the 
back.  The  paper  is  put  in  the  grate  to 
prevent  any  air  rising  through  the  bottom 
oars.  The  fire  is  lighted  on  the  top,  and 
made  to  bum  downwards,  to  prevent  rapid 
combustion,  and  to  keep  the  heat  at  the 
surface — the  coals,  "  cinders/'  or  **  coke ; " 
and,  if  undisturbed,  the  combustion  will  be 
so  complete,  that  there  will  be  no  waste 


The  grate  must  be  cleaned  each  morn- 
ing, and  the  paper  must  be  renewed  on  the 
bottom  of  the  grate,  as  it  is  burned  when 
the  fire  reaches  the  lower  stratum  of  coal. 
The  writer  and  his  friends  have  made  their 
fires,  as  described,  for  some  weeks,  and  can 
vouch  for  the  "  saving  of  coal,"  the  cheer* 
fulness  and  warmth,  and  freedom  from 
smoke.  In  principle,  this  mode  of  fire- 
making  resembles  that  in  Dr.  Amoit's 
patent  grate,  which  is  fed  from  below  :  any 
smoke  must  sscend  through  the  fire ;  and, 
in  doing  so,  is  burned.  Some  grates  may 
present  more  difiiculties  than  others,  and 
servants  object  to  the)  innovation.  It 
u  "bsggarl^s**  it  is  «meafi;'*  &e.  My 
servants,  now  they  have  learned  how  to 
make  such  fires,  approve  of  the  plan,  as 
"  tke  grates  ore  not  so  diriff,  nor  to  d^euU 
to  eUan  atforwurly.'*  Think  of  saving  half 
the  coal,  and  most  of  the  smoke  from  the 
300,000  house  fires  in  the  metropolis  I  This 
is  a  smoke  -  consuming  feat  worth  advo- 
cating, and,  with  individual  attention  and 
care*  may  be  accomplished.  Kitchen  fires 
most,  I  fear,  be  ezceptional— 2%e  JMMir. 


AMERICAN  IMPROVED  OSCILLAT- 
IKG  ENGINES. 

In  the  Jrago,  a  fine  new  United  States 
Mail  Suamer,  built  by  Westervell  and  Sons» 
of  New  York,  Messrs.  Stillman,  AUen,  and 
Co.  have  fitted  a  peonlin  arrangement  of 
oscillating  engines,  the  first  of  the  kind, 
which  well  merits  the  attention  of  oir  en- 
gineers. The  cylinders  stand  nearly  opposite 
each  other  fore  and  aft,  inclining,  when  on 
their  centres,  towards  a  vertical  line  through 
centre  of  shaft,  an  angle  of  24<».    The  usual 


centre  shaft,  centre  shaft  oranks,  and  centre 
shaft  pillow  blocks,  are  dispensed  with,  the 
arrangement  afiTording  means  of  oonneoting 
the  engines  at  right  angles  by  means  of  a 
simple  union  link,  which  is  made  of  wrought 
iron  and  forged  in  one  pieoe*  At  the  Unk 
sufiTers  only  a  teasile  strain,  it  is  considered 
safer  than  a  centre  shaft,  wnich  suffers  both 
a  torsional  and  transverse  strain.  The  per- 
formance of  the  union  link  for  two  Toyages 
is  highly  satisfactory.  The  steam  and  ex- 
haust valves  are  of  the  usual  double  beat 
balance  description;  the  valve  chambers^ in* 
duction  and  eduction  pipes,  are  oast  with 
the  cylinder,  thereby-affording  a  very  shoft 
and  direct  connection  therewith.  The  rook 
shaft  and  valve  gear  combine  the  latest  im* 
provements,  and  are  fitted  with  Aliens 
and  Wells'  variable  eut-oj;  which  is  ad^ 
justable  for  cutting  off  at  difiteent  points  of 
the  stroke  by  the  fiind  of  the  engineer  while 
the  engine  is  in  motion.  Each  engine  is 
provided  with  Pirsson's  patent  surface 
condenser,  suppljing  3>000  square  fi^et  of 
condensing  surface.  Tubes,  of  copperi 
1  inch  diameter. 

In  the  Journal  rf  fAs  WrtrnMi^  liktiUmio 
for  December  last,  Mr.  E.  W.  Smith,  e«« 
gineer  to  tlie  New  York  and  Havre  Steatt 
Ship  Company,  makes  the  IbUoiring  rtf« 
marks : — *'  Until  late  years,  the  oteillatlrw 
engine  waa  not  considered  so  well  adxpted 
for  ocean  steam  ships  as  the  side  lever^ 
beam,  and  other  stationary  oyMnder  enginesy 
extensively  made  in  this  country  and  Eu- 
rope. The  oscillators  were  consideraUy 
used  in  the  latter  place,  but  on  eoaapsvi. 
tively  a  small  scale,  when  they  were  inTari<i 
ably  fitted  with  the  slide,  steam,  and  eX"' 
haust  valve;  and  if  a  separate  expaasioft 
valve  was  introduced,  it  was  generally  the 
old-fSsshioned  swing  valve,  inserted  in  the 
steam  pipe  outikU  the  cylinder  trwrnioB^ 
which  necessarilv  occasioned  a  great  less  m 
the  expansion  of  steam.  Thus  arranged,  it 
could  not  compete  in  service  fer  an  equal 
amount  of  fuel,  with  similar  size,  stationary 
cylinder  engines,  having  better  valve  ar« 
rangements. 

**  To  Ameriean  eagitteert,  snd  eUefly  te 
Horatio  Allen,  Esq.,  of  the  house  of  Still- 
man,  Allen,  and  Co.,  belongs  the  credit  of 
modifying  and  improTing  the  oscillating 
engine,  until  it  new  combines  the  same  fuel- 
saving  appendages  adapted  te  the  best  sta- 
tionary cylinder  marine  engines,  while  its 
efficiency  in  other  respects  is  unimpaired, 
and  it  may  be  considered  a  saeeessfhl  com- 
petitor with  the  side  lever  and  other  populaif 
forms  of  engifteSk 

**  American  engineers  esn  dsor  take  to 
themselves  the  credit  of  having  led  the  way 
in  building  the  largni  oscillating  es^nei. 
Stillman,  Allen,  and  Co.,  in  1851,  built  a 
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pair  of  Ofleillators  for  the  steam  ship  Golden 
Oate,  of  85  inches  diameter  of  cylinder,  and 
a  stroke  of  9  feet  In  1852,  they  con- 
■trueted  a  single  oscillator  for  the  John  L, 
St€9ens,  of  85  inch  cylinder,  9  feet  stroke ; 
and  the  following  year,  one  for  the  Augusta, 
of  85  inch  cylinder,  8  feet  stroke ;  then  fol- 
lowed  the  Knoxville  and  the  Arago,  by  the 
same  builders. 

"  When  it  is  considered  that  in  the  arrange- 
ment of  the  AragOf  when  compared  with 
side  lever  double  engines  similar  to  those 
of  the  CoUins  and  Canard  steamers,  two 
steam  cylinder  cross  heads,  four  cylinder 
aide  connecting  links,  four  side  levers,  four 
cross  tail  links,  two  connecting  rod  cross 
tails,  two  connecting  rods,  two  centre  shaft 
oranksi  one  centre  shaft,  two  centre  shaft 
pillow  blocks,  in  all  ttoenty^three  parts  of 
what  may  be  considered  the  harness  between 
the  power  and  resistance  are  dispensed  with, 
and  the  piston  rod  attached  directly  to  the 
crank  pm,  some  idea  of  its  simplicity  may 
be  conceived.  The  risk  of  breaking  any 
One  of  the  above  enumerated  twenty-three 
parts,  which  would  disable  the  engine,  is 
avoided.  The  union  link,  substituted  to 
eonneot  wheel  cranks  in  place  of  centre 
shaft,  is  the  only  [part  added  between  the 
piaton  rod  and  paddle  wheels,  and  is  so 
simple  of  construction  as  to  create  no  fears 
of  its  frailty. 

"  The  cylinder  trunnion,  which  some  emi- 
nent engineers  have  considered  a  question- 
able feature  of  the  oscillating  engine,  have 
invariably  worked  well,  and  I  believe  that 
none  of  die  American  engines  have  given 
difficulty  from  that  source,  there  being  no 
beam  in  the  arrangement  through  which 
the  power  is  transmitted,  the  pressure  on 
the  cylinder  trunnions  is  only  one-half 
what  it  would  be  on  beam  centre  journals ; 
the  bearing  surface  of  the  trunnion  journals 
must  necessarily  be  large  to  give  sufficient 
capacity  of  steam  and  exhaust  opening; 
and,  moreover,  the  current  of  steam  con- 
itantly  passing  through  the  trunnions  when 
the  engine  is  in  motion,  tends  to  keep  them 
at  a  temperature  corresponding  with  that  of 
the  circulating  steam  and  prevents  them 
from  accumulating  heat  of  a  higher  degree." 


ROLLASON'S   IMPROVEMENTS  IN 
PHOTOGRAPHY. 

tRANSFBRRINO  PHOTOGRAPHS^PREPAR- 
INO  aURFACES  FOR  RBCBIVINO  PUOTO- 
ORAPHIC   PICTURES. 

(Patent  dated  April  7, 1860.) 
Mr.  Alexander  Rollason,  of  Birming- 
ham, photographio  artist,  has  recently  A- 
leetedan  inventioD,  which  consists  of  im- 


provements in  transferring  to  paper,  linen, 
card-board,  bone,  ivory,  wood,  metal,  or 
stone,  the  film  of  collodion  or  albumen 
used  in  collodiotype  or  albumenized  plates, 
by  which  he  can  either  remove  a  photograph 
from  the  glass  or  plate  on  which  it  has 
been  produced,  or,  by  transferring  the  plain 
film  on  to  certain  of  the  substances  above 
named,  produce  a  new  base  or  medium  on 
which  photographic  pictures  may  be  taken. 
Having  thoroughly  cleansed  the  glass  plate, 
either  with  spirits  of  wine,  naphtha,  water, 
or  tripoli,  and  finally  buffed  it  with  ohareoal 
bnff  leather  (which  will  have  a  slightly 
greasy  surface,  and  is,  on  that  account,  the 
better  for  his  purpose),  he  covers  the  glass 
with  iodized  collodion,  or  any  other  similar 
and  suitable  material  on  which  a  photograph 
can  be  taken,  after  which  it  is  submitted  to 
any  of  the  well  known  processes  for  render- 
ing the  film  sensitive,  such  as  immersion  in 
a  bath  of  nitrate  of  silver,  and  is  next 
placed  in  the  camera,  and  a  picture  taken, 
which  has  then  to  be  developed  in  the  ordi- 
nary manner  (that  is,  by  washing  with  a 
solution  of  iron  in  nitric  or  glacial  aoetie 
acid),  and  afterwards  fixed  wi£  a  solution 
of  cyanide  of  potassium  or  hyposulphate 
of  soda,  and  having  been  well  washed,  it  is 
allowed  to  dry  (if  necessary,  by  the  applica- 
tion of  gentle  artificial  heat).  Should  the 
collodion  be  of  a  very  adhesiva  quality,  it 
is  sometimes  essential  before  drying  the 
picture,  to  immerse  it  for  two  or  three  se» 
conds  in  a  bath  of  very  dilute  nitric  acid. 
So  far,  the  operations  of  taking  an  ordinary 
photog^ph  on  collodion,  or  what  is  termed 
A  collodiotype,  have  been  described.  The 
picture  thus  taken  is  next  subjected  to  the 
improved  means  for  removing  or  transfer, 
ring  the  film  from  the  glass.  Having  first 
ascertained  that  the  picture  is  perfectly  dry, 
the  inventor  proceeds  to  colour  it,  if  it  is 
intended  to  be  coloured  at  the  back,  or  on 
the  film  itself,  in  the  following  manner : — 
Employing  oil  or  varnish,  or  well-sised 
water-colours,  he  tints  the  picture  according 
to  taste,  and  when  it  is  dry  covers  the  whole 
with  any  coloured  varnish  according  to  the 
general  tint  he  wishes  to  produce.  If  it  is 
not  desired  to  colour  the  picture  whilst  on 
the  glass,  he  covers  it  at  once  with  varnish, 
for  the  components  of  which  he  prefers  usinr 
asphaltum,  or  Brunswick  black,  dissolved 
in  mineral  naphtha  to  about  the  consistency 
of  cream.  Many  other  kinds  of  varnish  will 
answer  well,  but  this  is  the  description 
found  best  suited  for  the  purpose,  in  con- 
sequence of  its  drying  quickly,  and  being 
more  manageable  than  others.  Its  tone 
may  be  varied  by  the  introduction  of  warmer 
or  cooler  colour,  according  to  taste.  When 
the  varnish  is  so  dry,  that  on  drawing  the 
finger  across  it  no  stickiness  is  detected  it 
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if  not  desirable  to  let  it  dry  beyond  this 
pmnt,  lest  it  should  be  liable  to  crack ;  but 
ahonld  the  operator  be  unable  to  proceed  to 
the  further  operations  at  the  time,  to  avoid 
its  cracking,  he  coats  the  varnish  with  a 
tbin  solution  of  shellae  in  wood  naphtha,  or 
any  other  suitable  solvent,  which  prevents 
the  further  hardening  of  the  varnish. 

The  next  proceeding  is,  to  remove  the  film 
from  the  glass ;  having  prepared  a  mucilage, 
which  is  by  preference  composed  of  gum 
arable  and  honey,  in  the  proportion  of  two- 
thirds  of  the  former  to  one- third  of  the 
latter,  the  inventor  covers  the  varnish  with 
it ;  and  if  it  be  paper  that  is  employed  for 
the  transfer,  it  may  be  necessary  to  damp  it 
first  and  then  coat  it  with  the  same  mucilage. 
Alter  attaching  the  paper  or  other  flexible 
material  to  the  back  of  the  picture,  an  even 
adhesion  of  the  surfaces  is  effected  by  clamp- 
ing the  edge  between  two  pieces  of  wood 
jomted  together,  and  rolling  out  the  air- 
bubbles  with  a  simple  apparatus  consisting 
of  a  piece  of  thick  India-rubber  tubing, 
■lipped  tightly  over  an  ordinary  ruler. 
'When  the  transfer  is  to  be  taken  upon  wood, 
atone,  or  other  non-flexible  substance,  care 
must  be  taken  that  the  surface  be  perfectly 
smooth,  and  the  air  bubbles  may  be  ex- 
cluded by  applying  one  end  of  the  picture 
first,  and  gradually  sliding  it  on.  When  the 
mucilage  is  dry  enough,  which  may  be 
aacertamed  by  raising  or  bendinf  back  one 
corner  of  the  picture,  upon  which,  if  suffi- 
ciently dry,  the  film  should  begin  to  sepa. 
rate  itself  from  the  glass,  the  time  has  ar- 
rived for  completing  its  remoyal,  and  by 
means  of  a  feather,  the  operator  introduces 
between  the  edge  of  the  picture  and  the 
glass,  a  few  drops  of  water,  spirits  of  wine,  or 
other  limpid  fluid,  which  are  allowed  to  per- 
colate between  the  two,  while,  at  the  same 
time,  the  one  is  tenderly  and  gradually  re- 
moved from  the  other.  It  is  possible  even 
to  remove  the  picture  in  some  instances 
without  any  fluid  whatever ;  but  the  inven- 
tor considers  it  the  safest  practice  to  use  it, 
unless  wax,  or  oil,  or  some  oleaginous  sub- 
stance, shall  have  been  introduced  into  the 
varnish,  or  into  the  punt  subsequently  ap- 
plied, in  which  case  gentle  heat  will  loosen 
the  picture,  sufficiently  to  enable  the  ope- 
rator to  remove  it.  Should  there  be  any 
traces  of  fluid  perceptible  upon  the  face  of 
the  picture,  care  must  be  taken  to  use  silk  or 
other  material  of  a  soft  nature  to  wipe  it  off. 
The  transfer  is  now  complete,  and  if  it  is 
desired  to  colour  it,  or  to  get  rid  of  the  irri- 
descenee  that  will  be  perceptible  upon  it, 
the  inventor  takes  a  pallet  of  cotton  wool, 
and  rubs  it  over  with  a  little  magilp, 
varnish,  oil,  or  any  other  softening  mat- 
ter that  will  not  iigure  its  delicate  surface, 
leaving  a  slight  stickiness,  to  which  the  dry 


colours,  known 'as  "mansions,"  and  many 
other  dry  colours,  will  adhere;  and  in  some 
instances,  omitting  this  last  operation,  water, 
oil  or  varnish  colours  may  be  employed. 
The  picture  is  now  complete. 

The  above  are  the  means  employed  by  Mr. 
RoUason  for  transferring  a  collodion  or  albu- 
men^picture.  In  hl8|specification,  he  sayfi, "  I 
can  bj  the  same  means  transfer  from  a  plate 
or  glass  a  plain  film  of  collodion,  or  albumen, 
to  any  suitable  base,  such  as  a  sheet  of 
paper,  or  linen,  wood  or  ivory;  this  will 
Itself  form  a  medium  which  may  be  placed 
in  the  camera,  and  a  picture  taken  upon  it ;" 
but  as  this  is  simply  transferring  the  film 
hejore  the  picture  is  taken,  instead  of  q/lfer, 
no  further  description  is  necessary. 


SMOKELESS  FURNACES. 

To  aha  Editor  (if  the  Mechttnica*  Magazine. 

Sir, — I  am  constrained  to  believe  that 
Mr.  Baddeley  was  in  error  when  he  penned 
hit  startling  and  unlooked-for  statement,  that 
Mr.  Parker's  Smoke  Consumer  was  doing 
well  in  these  works,  and  I  am  free  to  admit 
that  I  was  wrong  (unconsciously  so,  con- 
sidering that  I  took  the  opinion  of  expe- 
rienced engineers  and  practical  men  before 

1  ordered  my  boiler),  in  attempting  to  work 
with  25  per  cent,  deficiency  of  power.  It 
is  also  most  certain,  that  Mr.  Parker  com- 
mitted a  great  mistake  in  risking  a  failure 
of  his  patent  in  XYieJiery  ordeal  qf  my  furnaces, 
and  as  we  are  therefore  all  pretty  much  in 
the  same  boat,  the  best  thing  to  be  done  is 
to  shake  hands  and  say  no  more  about  the 
matter.  I  am  rejoiced  to  find  that  Mr. 
Baddeley  arrives  at  the  same  conclusion  as 
myself;  "that  with  properly  proportioned 
boilers,  and  furnaces  skilfully  managed,  no 
smoke-consuming  apparatus  whatever  is 
required.*'  I  am  of  opinion,  from  the  many 
experiments  I  have  made  in  this  matter, 
that  a  smoke-consumer  is  of  no  use  what- 
ever, even  though  a  boiler  should  be  forced 
in  a  very  small  proportion  beyond  its  power ; 
and  I  am  still  farther  doubtful  whether  it 
can  be  properly  looked  upon  in  any  way  as 
a  rectifier  of  imperfect  stoking,  because 
when  Wright's  arch  was  fitted  to  tiie  steam- 
engine  boiler  in  question,  it  scarcely  could 
be  said  to  consume  the  smoke,  when  only 
4d  horse  power  was  on  the  engine,  and  at 
that  we  could  not  keep  the  steam  at  above 

2  or  2|  lbs.  pressure  ;  whereas  when  it  was 
pulled  out,  the  stoker  found  no  difficulty  in 
arranging  bis  fires  so  as  to  give  the  steam 
required  and  consume  the  smoke  at  the 
same  time.  Supposing,  then,  that  these 
positions  of  the  smoke-consumer  are  ad- 
mitted, of  what  use  is  it  7  I  think  it  is  most 
likely  it  will  be  found  that  it  is  only  of  use 
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to  rectify  the  miitftke  of  the  boiler-maker, 
who  usually  supplies  the  furnaces,  fire- 
doors,  &c.,  &e. ;  else  why  cannot  I  drive  my 
high'pressure  boiler  at  a  maximum  pressure 
of  80  lbs.  without  the  insertion  of  an  arch  ? 
There  is  no  mistake  that  this  cannot  be 
done,  because  when  the  arch  is  by  accident 
demolished,  which  has  happened  more  than 
once,*  the  smoke  is  horrible  to  look  at,  and 
the  pressure  of  steam  is  proportionably  di- 
minished.  Now  I  cannot  charge  this  upon 
imperfect  stoking,  because  I  have  been  for 
days  and  days  at  it  myself,  and  have  at  last 
been  reluctantly  obliged  to  come  to  the  con- 
clusion that  the  fire  and  its  appurtenances 
are  not  adapted  for  the  work;  whereas  in  the 
large  low  pressure-boiler  it  is  evident  that 
the  furnaces  are  well  adapted,  without  any 
very  great  care  in  stoking,  to  cause  the 
boiler  to  do  certain  work  (say  45  horse- 
power,) and  yield  8)  lbs.  steam  with  a  perfect 
combustion  of  coals.  Mr.  Baddeley  in  one 
of  the  clauses  of  his  letter,  states  Uiat  my 
success  arises  from  *' patience  and  perse- 
verance in  instructing  the  workmen,'*  and 
quotes,  or  rather  misquotes,  another  sen- 
tence in  my  report.  He  says,  "  Failure  was 
alone  prevented  by  care  and  attention  on 
the  part  of  the  workmen.' '  I  must  refer 
him  to  the  paragraph  in  question,  in  which 
he  will  see  that  the  work-people  perfected 
in  practice  what  I  started  in  theory,  because 
in  my  communication  with  the  police, 
during  my  experiments,  there  was  an  un- 
derstanding that  I  either  wholly  or  partially 
drew  the  fires  in  the  Chemical  Works  after 
every  operation,  and  that  I  could  not  avoid 
making  smoke  when  these  fires  were  re-lit 
This  is  the  point  upon  which  the  workmen 
have  perfected  my  project,  for  which,  by  the 
way,  I  see  Mr.  W.  Sfnapton  applied  for  a 
patent,  the  description  of  which  is  precisely 
what  I  have  been  working  for  upwards  of 
three  years. 

Thanks  to  your  Journal  for  one,  this 
matter  is  once  more  fairly  before  the  public. 
In  forwarding  you  the  result  of  my  experi- 
ments, which  I  shall  always  be  happy  to  do, 
I  ouly  communicate  facts  as  they  occur  to 
me ;  but  facts  may  help  science,'and  science 
help  to  place  the  matter  on  such  a  basis  and 
furnish  tuch  data  that  succeeding  genera- 
tions may  profit  by  them.  I  would  wind 
up  by  an  addition  to  Mr.  Baddeley's  quota, 
tion,  «  Whate'er  is  best  and  most  simply  ad^ 
mtnUtered  is  best ;"  in  other  words, — Do  not 
trouble  your  stoker  with  too  much  science. 

I  remain.  Sir,  youn,  &e., 

Andrew  B.  Brandram. 


RothexhHhe,  Pei».  4, 1856. 
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*  It  is  made  of  flrehrick. 


To  the  Editor  qfihe  Mechanics*  Magaxine. 

Sir, — I  have  noticed  several  letters  of 
late  referring  to  the  "  Smoke  Question,"  and 
amongst  these,  the  remarks  of  a  gentleman, 
who  is  certainly  to  be  commended  for  his  per- 
severance and  patience  in  surmounting  this 
great  difficulty,  which  he  professes  to  have 
done,  as  well  as  to  prove  that  manufactories 
can  be  oarried  on  without  resolving  them- 
selves into  an  unhealthy  nuisance.  This 
gentleman,  Mr.  Brandram,  has  found  that 
slow  and  careful  stoking  is  quite  efiectuaL 
I  believe  there  is  no  more  perfect  smoke 
preventer  and  fuel  economiser  than  an 
attentive  stoker,  when  he  is  associated 
with  plenty  of  boiler  surface.  The  long 
Cornish  boilers  have  quite  settled  this  ques- 
tion ;  but  where  in  one  instance  we  find  these 
conditions,  in  fifty  we  find  them  not  Mr. 
Brandram  thinks  it  impossible  to  push  the 
effective  power  of  a  boiler  to  its  full  ex- 
tent, and  at  the  same  time  prevent  the 
escape  of  unconsumed  fuel ;  should  this 
point  prove  interesting,  I  will  explain  a 
mode  which  has  been  found  effective  for 
such  a  purpose. 

The  plan  of  using  double  furnaces,  to 
which  that  gentleman  also  alludes,  is 
grounded  upon  the  fallacious  notion  of 
**  burning  the  smoke "  by  contact  with  an 
incandescent  material ;  I  must  acknowledge 
that  it  is  certaifily  a  fact,  as  Mr.  Brandram 
states  he  has  found  that  *'no  smoke"  is  a 
resultant  from  such  a  practice ;  but  I  must 
certainly  advise  all  interested  to  seek  some 
more  economical  plan,  for  such  can  only 
effect  the  removal  of  a  visible  product  by 
the  formation  and  escape  of  large  quantities 
of  imperfectly-consumed  and  invisible  pro- 
ducts. This  I  am  certain  may'be  improved 
upon ;  in  your  next  I  hope  to  stow  how.^ 
I  am.  Sir,  yours,  &c., 

■^  The  Inventor  of 

Gardner's  Patent  Smoke  Consumer, 

CAMBBIDGE  HONOURS. 
Te  the  Editor  rf  ihe  Met^onie^  Magazine. 

Sir,— The  following  tribute  has  just  been 
paid  to  one  of  your  correspondents,  and  I 
shall  feel  obliged  by  your  transferring  it  to 
your  columns  i 

"  University  Honours. — In  the  list  of 
honours  acquired  at  the  University  of  Cam- 
bridge last  week,  we  perceive  the  name  of 
Mr.  Septimus  Tebay,  of  St  John's  College, 
formerly  of  this  town,  as  twenjgr-seventh 
wrangler.  On  Saturday  Mr.  Tebay  re- 
ceived the  degree  of  B.A.  of  the  University. 
Mr.  Tebay  was  oriffbally  a  labourer  in  a 
mechanics'  shop  in  rreston,  and  had  received 
scarcely  more  than  the  ordinary  education 
of  that  class.  After  be  had  been  thus  em^- 
ployed  for  some  years,  he  was  upon  one 
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occasion  attracted  by  a  work  on  one  of  the 
lower  departments  of  matheniatics,  at  an  old 
book-Btall,  and,  purchasing  it,  it  formed  for 
some  time  the  amusement  and  occupation 
of  his  CFenings.     He  speedily  made  himself 
master  of  its  contents,  and  he  then  pursued 
the  study  into  the  higher  branches.     His 
fondness  for  the  pursuit  became  with  him  a 
passion,  and  he  soon  became  known  by  his 
contributions   to    the    Ladies*  Diaiy  and 
other  mathematical  publications,  as  a  mas- 
ter of  the  exact  sciences.    Application  to 
his  studies  brought  upon  him  a  serious  ill. 
ness, which  mcapacitated  him  for  some  time 
from  attending  to  either  work  or  books.   On 
his  recoTciy,  he  waa  for  a  few  years  em- 
ployed in  a  subordinate  capacity  by  the  Pres- 
ton Oas  Company,  during  which  time  he  con- 
tinued to  makefurther  progress  in  hisfavour- 
ite  pursuit    Many  gentlemen,  to.whom  his 
acquirements  had  become  known,  considered 
it  desirable  to  place  him  in  a  position  where 
his  powers  would  hate  a  better  scope.    The 
late  and  the  present  Mr.  Lowndes,  Mr.  C. 
R-  Jacson,  Mr.  Grenfell,  the  Ret.  J.  Clay, 
and  others,  interested  themselves  in  Mr. 
Tebay's  favour,  and  ultimately  he  was  sent 
to  St  John's  College,  Cambridge,  where  he 
has  now  been  studying  for  the  last  three  years, 
and  where,  upon  several  occasions,  he  has 
acquired  distinction.    In  the  college  exami- 
nations of  St  John's,  in  mathematics,  he  was 
generally  next  to  the  gentleman  (Hadley) 
who  is  the  senior  wrangler.   Last  week,  as  we 
have  stated,  he  was  placed  in  the  list  of  wrang- 
lera.  His  position  would  have  been  consider- 
ably higher,  but  a  few  weeks  ago  intense 
application  induced   an   attack  of  his  old 
complaint,  and  he  was  compelled  to  leave  the 
university  for  some  time  for  change  and 
relaxation,  and  he  was  far  from  recovered 
when  he  entered  the  arena  of  the  Senate 
House  to  compete  with  some  of  the  most 
distinguished  sons  of  jllma  Mater  for  her 
honours.     We    congratulate  our  talented 
townsman  on  the  position  he  has  earned  at 
Cambridge,  notwithstanding  the  drawbacks 
he  has  had  to  contend  against,  and  hope 
his  future  career  may  be  as  prosperous  as 
his  academic  life  has  been  distinguished.'* 

The  editor  of  the  Preston  Chronickt  in 
which  the  preceding  extract  first  appeared, 
is  one  of  Mr.  Tebay*s  personal  friends,  and 
since  it  fhmishes  a  remarkable  instance  of 
the  successful  pursuit  of  knowledge  under 
difficulties,  I  have  forwarded  it  to  you,  in 
the  hope  that,  besides  its  value  as  a  bio- 
graphical sketch,  it  may  possibly  serve  to 
encourage  some  of  your  readers  who  may 
be  similarly  circumstanced.  I  heartily  join 
in  the  desire  that  he  may  '*  go  on  and 
prosper."  I  am.  Sir,  yours,  &c., 

T.  T.  WlLKlNSOH. 
Buntey,  Vebi »,  19M. 


SPECIFICATIONS  OF  PATENTS 
RECENTLY  FILED. 

Tabourin,  G.  a.  J  new  eyetem  of  me* 
iattic  arch,  proper  for  the  construction  tf 
bridges,  arcades,  vaulu,  roofs,  and  aU  other 
such  purposes.  Patent  dated  July  4,  1856. 
(No.  1501.) 

The  fractional  arches  of  this  system  are 
generally  made  of  cast-iron  united  together 
by  jointed  under  lugs,  somewhat  like  the 
legs  of  a  pair  of  compasses,  or  the  parts  of  a 
folding  foot  rule;  a  central  joint  bolt  is 
passed  through  the  under  lugs.  Each  beam 
or  girder  forming  a  complete  arch  is  com- 
posed of  as  many  fractional  arches  as  may 
be  required  to  form  the  totel  length  of  the 
whole  beam  or  arch,  the  length  df  each 
fractional  beam  or  arch  having  been  pre- 
viously determined.  The  beams  or  girders 
are  laid  up  in  parallel  lines  at  a  suitable 
distance  from  each  other,  so  as  to  form 
bridges,  vaults,  or  arcades  of  the  required 
breadth.  They  are  then  united  by  single 
bolts  passing  through  the  centre  of  5ie 
lugs,  which  are  separated  by  tubular  tran- 
Boms  traversed  by  the  same  bolts. 

TiDMARSH,  R.  An  improved  apparatus 
for  lubrieaiing  metalUc  and  other  surfaces 
when  in  motion.  Patent  dated  July  4,  1855. 
(No.  1502.) 

Claims,— 'I,   The  application    of   hollow 
arms  or  spoons  fitted  to  a  hollow  axis  which 
is  caused  to  revolve  by  a  pulley  or  rigger, 
these  arms  or  spoons  being  so  arranged 
that  a  certain  number  of  them  come  into 
operation  and  supply  the  lubricating  mate- 
rial through   perforations    in    the   hollow 
shaft  to  which  they  are  attached,  when  the 
machinery  is  moving  in  its  ordinary  course, 
and  the   others,  opening  in  an    opposite 
direction,  supply  the  lubricating  material 
when  the  motion  of  the  machinery  is  re- 
versed, the  supply  ceasing  altogether  when 
the  machinery  is  at  rest    2.  The  applica- 
tion of  a  lever  attached  to  a  spindle,  which 
is  put  in  motion  by  a  stud  or  any  similar 
contrivance  cast  on  or    screwed   into  an 
eccentric  or  cam,  the  said  spindle  carrying 
a  wiper  which  raises  a  button  in  connection  . 
with  a  valve  and  spindle,  a  spiral  spring 
being  wound  round  the  spindle  in  order  to 
close  the  valve  after  the  eccentric  or  cam 
has  raised  and  passed  the  button.    3.  The 
application  of  a  feathered  valve  in  connec- 
tion with  a  spindle,  one  end  of  the  spindle 
being  screwed  or  provided  witii  a  guide 
plate  working  on  standards,  which  spindle, 
guide  plate,  and  vahe  are  raised  by  means 
of  a  button  or  thumb-screw  having  an  index 
engraved  or  stamped  thereon,  which  indi- 
eates  the  rate  at  which  the  lubricating  ma- 
terial  is  snpplied  to  the  moving  surfaces. 
Clat,  W.    An  improved  mode  rfmamufae* 
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turing  forged  iron.    Patent  dated  July  4, 
1855.    (No.  1503.) 

The  chief  object  of  this  invention  is  to 
economise  metal  in  the  manufacture  of 
shafts,  bars,  and  other  articles,  by  the 
forging  process.  This  object  is  carried  out 
in  the  manufacture  of  large  shafts,  by  piling 
together  lengths  of  wronght-iron,  of  a  zig- 
sag  or  other  such  sectional  figure  as  will 
admit  of  their  interlocking  with,  and  being 
joined  to,  each  other,  and  forming  together 
a  hollow  cylinder.  This  cylinder  is  filled 
with  sand,  charcoal,  dust,  or  other  suitable 
granulated  substance,  to  form  a  core,  and 
the  ends  being  closed  by  welding  plugs,  the 
cylinder  is  brought  to  a  welding  heat,  and 
subjected  to  the  action  of  a  hammer,  for  the 
purpose  of  uniting  the  several  pieces  to- 
gether. The  inventor  claims  making  shafts, 
hars,  or  other  articles,  by  the  forging  pro- 
cess, by  piling  together  lengths  of  wrought 
iron  of  any  suitable  section  to  form  a  cylinder 
as  above  described ;  also  the  use  of  a  core 
previously  prepared  as  described,  on  which 
the  lengths  of  bar  iron  may  be  piled. 

Inolis,  J.,  and  A.  Cowie.  Improtfemenit 
in  moulding  or  shaping  metdU,  Patent 
dated  July  4, 1855.  (No.  1505.) 
^  This  invention  mainly  consists  in  a  mode 
of  moulding  cast  metal  pots,  or  other 
articles,  wherein  the  external  and  internal 
portions  of  the  mould  are  rammed  upon 
separate  solid  patterns,  such  patterns  bemg 
formed  with  conical  or  level  surfaces  to 
produce  the  parting  surfaces  of  the  mould, 
whilst  the  boxes  are  formed  with  checks  or 
stepped  guiding  surfaces,  or  equivalent  pro- 
jections or  recesses,  to  fit  to  each  other  and 
to  the  patterns,  for  insuring  the  accurate  and 
concentric  disposition  of  the  parts. 

CoMNOR,  J.  Improvements  in  apparatus 
for  communicating  between  the  engine-drivers 
and  the  guards  of  railway-trains.  Patent 
dated  July  5,  1855.    (No.  1507.) 

This  invention  refers  to  a  mode  of  ar- 
ranging a  rod  or  rods  attached  to  each 
vehicle  of  a  railway  train,  in  such  manner 
that  they  shall  be  self-connecting,  and  so 
form  a  continuous  rod  or  shaft,  operated  by 
a  winch  or  like  means  for  turning  the  same 
wholly  or  partially  round. 

Oddt,  S.  Improvements  in  constructing 
and  lubricating  the  bearings  qf  mulC'Spindles, 
Patent  dated  July  5,  1855.    (No.  1509.) 

This  invention  consists — 1.  In  making 
the  front  of  the  top  holster  or  rail  in  which 
the  spindles  revolve  open,  so  that  a  portion 
of  the  spindle  may  be  exposed  to  the  action 
of  a  piece  of  felt  or  other  suitable  material 
by  which  the  oil  or  other  lubricating  mate- 
rial is  ahsorbed  and  imparted  to  the  spin- 
dles. 2,  In  making  the  foot  steps  of  mule- 
spindles  in  rails  of  any  convenient  length, 
with  a  rib  to  guide  the  iabricating  material 


into  the  foot  steps.  3.  In  covering  the 
foot  steps  with  lids  extending  over  several 
spindles,  to  prevent  the  escape  of  the  lubri- 
cating material  and  to  keep  the  flyings  out 
of  the  foot  steps. 

HoRTON,  J.  and  T.  Horton.  J  [new  'or 
improved  manufacture  qf  paper,  pasteboard, 
ami  pulp.  Patent  dated  July  5, 1855.  (No. 
1510.) 

This  invention  consists  in  the  use  of  spent 
tan  treated  by  mechanical  means  for  the 
production  of  fibre  suitable  for  the  manu- 
facture of  paper,  pasteboard,  and  pulp. 

BuLLouQH,  J.,  R.  WiLLAN,  and  J. 
Walmslet.  Improvements  in  machinery  or 
apparatus  for  warping  by  power.  Patent  dated 
July  6,  1856.    (No.  1515.) 

This  invention  consists  in  an  apparatus 
to  he  acted  upon  when  any  of  the  warp 
threads  break ;  the  said  apparatus  in  such 
cases  comes  in  contact  with  oscillating,  re- 
volving, or  vibratory  bars,  which,  acting 
upon  the  driving  strap,  throw  it  off  from 
the  fast  to  the  loose  pulley,  thus  stopping 
the  mill,  and  partially  preventing  the  neces- 
sity of  reversing  its  motion  to  tie  up  the 
thread  or  threads  when  breakage  takes 
place.  Also,  in  the  application  of  a  break 
to  the  periphery  of  the  fly-wheel  to  prevent 
the  motion  being  continued  too  long^  a  time 
after  the  intended  stoppage.  Part  of  the 
aforesaid  apparatus  is  also  applied  to  throw 
ofifthe  driving  belt  when  any  required  quan- 
tity of  yarn  or  thread  is  measured  oC 

Bell  AT,  J.  A.  Improvements  in  tnaMu- 
facturing  articles  of  earthenware  and  china. 
Patent  dated  July  6, 1855.  (No.  1516.) 

These  improvements  consist  in  certain 
machinery  or  apparatus  for  manufacturing 
articles  of  earthenware  and  china,  in  which 
there  are  two  shafts,  one  placed  immediately 
over  the  other.  The  lower  shaft  carries  fast 
and  loose  pulleys,  and  can  be  caused  to 
route  by  slipping  a  belt  over  the  fast  pulley 
on  pressing  down  a  treadle  which  at  the 
same  time  brings  down  the  upper  shaft. 
The  lower  and  revolving  shaft  has  fitted 
on  the  top,  a  mould  for  shaping  the  in- 
side of  any  circular  or  conical  vessel,  such 
as  a  basin,  saucer,  plate,  &o.  The  bottom 
of  the  upper  shaft,  which  is  only  free  to 
move  up  and  down  in  a  straight  line,  has 
fitted  to  it  a  mould,  die,  or  templet  for 
giving  the  exterior  shape  to  the  basin,  saucer, 
or  other  circular  or  conical  article  to  be  pro- 
duced. The  operation  is  as  follows : — A  cer- 
tain quantity  of  ceramic  material  is  placed 
upon  the  lower  mould;  the  workman  de- 
presses the  treadle  which  transfers  the  driv- 
ing band  on  to  the  fast  pulley  on  the  lower 
shaft,  which  causes  it  to  rotate,  while  the 
same  movement  of  the  treadle  brings  down 
the  upper  shaft,  and  its  mould  or  templet, 
for  shaping  the  exterior  of  the  article  to  be 
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produced:  thus  the  workman  hat  both  hands 
free,  and  the  mannfactnre  may  be  carried 
on  with  great  rapidity.  A  drivine  band  may 
be  paased  from  a  pulley  on  the  lower  or  re- 
ToWing  shaft  to  work  a  turning  or  throw- 
ing board,  turning  lathe  or  potter's  wheel 
connected  to  or  placed  near  the  machine,  so 
that  while  a  basin,  plate,  or  other  article 
is  being  produced  at  the  large  apparatus, 
the  clay  or  rough  shape  for  another  article 
may  be  thrown  or  prepared  at  the  turning 
botfd. 

DuRAMT,'A.  H.  A«  An  improvement  in 
extracting  castor  oil.  Patent  dated  July  6, 
IS55,    (No.  1518.) 

•  This  invention  relates  to  a  method  of 
making  and  clarifying  oil  for  various  pur- 
poses for  castor  seeds,  by  depriving  them 
of  the  outer  skin  or  cuticle  by  means  of 
rollers  or  stones,  or  other  similar  processes, 
previous  to  crushing,  treating,  sieving, 
and  heating  them,  thus  producing  a  clear 
and  fine  oil,  which  it  is  proposed  to  call 
"  castrine,"  the  outer  cuticle  being  then 
applicable  for  manure  and  other  purposes. 
By  this  process,  the  thicker  portion  or 
sterine  whieh  is  now  lost  (by  being  mixed 
and  left  with  the  outer  skin  or  cuticle)  is 
obtained  and  the  oleaginous  or  thin  portion 
of  the  oil  is  not  coloured  and  deteriorated. 
The  oil  thus  obtained  can  be  purified  by  jets 
of  gas,  acids,  and  heat,  at  about  150**  to  l6'0^ 

Morris,  W.  R.,  W.  Morris,  R. 
Cu RIMES,  and  O.  Esrholme,  Improve- 
ments in  the  construction  and  arrangement  <^ 
apparatus  for  preventing  the  waste  rf"  water 
from  service-pipes  or  cisterns.  Patent  dated 
July  6,  1855.     (No.  1519.) 

This  invention  relates  to  certain  construc- 
tions and  arrangements  of  apparatus  for 
preventing  any  continuous  flow  or  waste  of 
water  from  service-pipes  or  cisterns  beyond 
a  regulated,  and  adjusted  quantity,  and 
preventing  concussion  of  tlie  valve  or 
cock ;  and  consists  in  so  arranging  the  ap. 
paratus  that  the  valve  which,  when  open, 
permits  of  a  regulated  flow  of  water  passing 
through  it,  sh^l  not  be  under  the  imme- 
diate or  direct  control  of  the  party  opening 
the  same,  whereby  it  cannot  be  held  open  at 
the  will  of  such  party,  but  will  always  close 
itself  after  a  certain  fixed  amount  of  water 
has  flowed  through  it. 

Beckett,  J.,  and  W.  Seed.  Improvements 
in  machinery  for  ginning  cotton  and  other 
Jibnms  substances.  Patent  dated  July  6, 
1855.     (No.  1520.) 

This  invention  relates  to  certain  adapta- 
tions and  modifications  of  spinning  ma- 
chinery, and  more  particularly  to  the 
machine  known  as  "  Smith's  Self-acting 
Mule,"  whereby  a  more  uniform  quantity 
of  twist  is  produced  than  by  the  mules  at 
present  in  use.    The  improvements  consist 


of  a  peculiar  arrangement  of  certain  of  the 
working  parts  of  the  mule,  whereby  the 
spindle  and  carriage  straps  are  diapensed 
with,  and  a  peculiar  arrangement  of  ratchet 
gearing  ia  substituted,  by  which  arrange- 
ment a  positive  motion  is  obtained.  This 
is  effected  by  the  employment  of  fast  and 
loose  driving  pulleys  on  Uie)  shaft  which 
works  the  spindles,  such  shaft  having  also 
keyed  on  to  it  a  small  spur-wheel  which 
gears  into  a  spur-wheel  working  loose  on  a 
carrier  shaft.  In  the  side  of  this  wheel 
are  placed  one  or  more  catches  which  bear 
against  a  ratchet-wheel  on  the  inner  side  of 
a  second  spur-wheel  on  the  same  shaft. 
When  the  strap  is  on,  the  fast  driving 
pulley  motion  is  communicated  to  the 
carriage  by  means  of  the  ratchet-wheel  and 
catches,  and  the  apindles  are  at  the  same 
time  at  work.  But  when  the  spindles  have 
to  stop,  the  strap  is  shifted  on  to  the  loose 
pulley,  on  the  boss  of  which  is  east  a  smdl 
toothed  wheel  communicating  by  gearing 
with  the  carriage  shaft.  As  the  ratchet- 
wheel  is  carried  round  independently  of  the 
catches,  they  will  have  no  effect,  the  spur- 
wheel  to  which  they  are  attached  standing 
still.  * 

Gedoe,  J.  Improvements  in  aerated 
waters.  (A  communication.)  Patent  dated 
July  7,  1855.    (No.  1522.) 

Claim, — The  application  to,  or  employ- 
ment in  the  manufacture^of,  gaseous  or 
aerated  waters  of  the  soluble  salts  of  alu- 
mina, or  alum,  instead  of  tartaric  acid, 
with  alkaline  carbonates  or  bicarbonates, 
for  the  purpose  of  disengaging  the  car- 
bonic  acid  gas. 

:l  Werner,  C.  F.,  and  L.  PioLHEiN.  An 
improved  mam{facture  of  elastic  stuffing  for 
chairs,  couches^  and  other  articles  requiring 
the  same.  Patent  dated  July  7,  1855.  (No. 
1527.) 

Claim, — The  manufacture  of  an  improved 
elastic  stuffing  for  chairs,  couches,  &c., 
from  ••  bast "  or  the  inner  bark  of  the  lin- 
den tree. 

AVuiTE,  A.  Improvements  in  grinding*or 
reducing  grain  and  other  substances.  Patent 
dated  July  7,  1855.     (No.  1528.) 

This  invention  relates  to  a  mode  of  dis- 
posing of  the  millstones  and  other  details  of 
grindmg  apparatus  employed  in  the  rednc- 
tion  of  grain  and  other  substances,  so  that  the 
matters  to  be  reduced  may  be  efficiently 
rolled  or  prepared,  prior  to  their  entry  be- 
tween the  actual  grinding  surfacea,  whilst, 
at  the  same  time,  the  grinding  action  is 
improved  by  the  distribution  of  cool  zSrisl 
currents  within  and  between  the  stones,  and 
amongst  the  grain  under  treatment 

Roberts,  R.,  and  6.  Coppock.  Certain 
improvements  in  looms  for  weaving.  Patent 
dated  July  9,  1855.    (No.  1530.) 
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This  invention  eonsiata  in  an  improved 
arrangement  of  parts  for  letting  the  yam  off 
the  warp  beam,  also  in  an  improved  combi- 
nation of  parte  for  pioking  or  throwing  tlie 
shuttle  from  one  shnttle-boz  to  the  other. 

C2atflM.—- 1.  The  improved  management  of 
parts  for  letting  the  jam  off  the  warp  beam. 
2.  Supporting  the  side  levers  of  the  picking 
motion  in  swivel  pieces,  or  in  such  manner 
that  they  are  capable  of  moving  laterally 
and  Tertically.  8.  The  improved  shape  of 
the  picking  lever,  where  it  is  acted  upon  by 
the  side  lever. 

Groslit,  H.  Improoements  in  prqfeetikt 
and  the  manrfacture  tkertrf  fvr  ordnance 
cannon,  ri^t,  muskeU,  and  aii  detcHptiont 
rf  emaU-anu,  and  aiUo  in  the  mode  or  modee 
of  loading,  uthg,  and  working  the  tame. 
Patent  dated  July  9,  1865.    (No.  1584.) 

"  For  iron  spherical  bomb-diells  or  solid 
or  hollow  spherical  shot,"  says  the  inventor, 
"I  cast  my  projectile  having  on  part  of 
the  external  surface  curvilinear  with  undu- 
lating projections  of  the  same  metal,  or 
with  square  or  dovetailed  grooves,  winding 
cnrvilinearly  in  the  direction  of  the  polar 
or  equatorial  diameters,  at  the  same  time 
forming  a  suitable  angle  with  them.  Into 
sueh  grooTes,  soft  metal,  such  as  lead  or 
zinc,  is  cast,  so  as  to  form  projections  on 
the  surface  of  the  projectile,  which  projec- 
tions, being  rounded  at  the  edges,  wind 
round  the  sphere  or  spheroid,  a  whole  or 
part  of  a  revolution.  At  the  lower  end  of 
the  bomb  or  shot,  and  next  to  the  charge  of 
gunpowder,  is  fixed  the  convex  part  of  a 
soft  metal  concave  cup,  of  a  diameter  equal 
to,  or  nearly  equal  to,  that  of  the  bore  of 
the  mortar  or  cannon,  and,  in  the  space  be- 
tween the  cup  and  the  shell,  is  wound  a  rope 
or  spun  yam  to  the  full  or  a  aomewhat 
greater  extent  than  the  bore,  to  serre  as  a 
wad ;  or  a  short  arm  of  metal  may  be  east 
at  the  lower  end  of  the  bomb  or  shot,  to  in- 
crease the  space  in  which  the  rope  or  yam 
is  to  be  wound." 

Nbwton,  a.  v.  ^  new  monrfaeture\rf 
fire  and  burglar  fforf  gkus.  (A  communi- 
cation.)  Patent  dated  July  9,  1855.  (No. 
1585.) 

The  inventor  manofaotores  plates  or  pieces 
of  glass  with  a  metallic  wire  cloth  or  grat- 
ing, contained  within  the  body  or  thickness 
thereof,  and  so  incorporated  therewith  that 
if  the  glass  be  shattered  or  broken  into 
pieces,  the  mass  will  continue  to  be  bound 
together  by  the  wire-cloth  or  grating,  thus 
presenting  the  toughness  of  an  iron  grating, 
with  the  impassable  and  transparent  quali- 
ties  of  glass. 

Seithbh,  J.  and  A.  B.  Improoementt  in 
machinery  for  cutting  and  ehaping  cork.  Pa- 
tent dated  Jnly  9,  1855.    fNo.  1536.) 

This  inyention  consists  in  arranging  mt« 


chinery  or  apparatus,  by  which  pieoea  of 
oork  may  be  out  into  cylinders  or  cones,  or 
thin  veneers,  with  great  facility.  Rotary 
knivea  or  cutters  are  mounted  on  a  Tertie^ 
axia,  and  reoeive  motion  in  any  eonTenicBt 
manner.  They  are  affixed  to  amv  fixed 
upon,  and  at  right  angles  to  the  Tertieal 
axis,  and,  when  cutting  cones  or  eylindera 
of  cork,  the  knives  are  fixed  by  prelierence 
to  the  arms  in  a  Tertieal  position  with  the 
eatting  edge  downwards.  The  pieeea  of 
cork  previously  cut  into  suitable  lengths 
and  sizes  are  placed  between  holdera  aup- 
ported  on  or  carried  by  a  eirenlar  table 
fixed  in  the  plane  of  the  rcTolution  of  the 
knives  or  cutters,  so  as  to  present  the  snr- 
faee  of  the  cork  to  the  action  of  the  knivee 
or  cutters  aa  they  rotate. 

VROTI8IONAL  SPBCiriCATIORS  HOT  FRO* 
CKEDED  WITH. 

Hide,  C.  Improoemente  in  connecting 
earthenware  pipes  or  tubes.  Application 
dated  July  4,  1855.    (No.  1504.) 

This  invention  consists  of  an  improred 
coupling  or  junction  piece  for  connecting 
earthenware  pipes  or  tubes  together.  The 
coupling  is  made  in  two  parte ;  the  lower 
part  has  a  broad  flat  bottom  to  afibrd  a  firm 
basis  for  the  pipes  to  rest  upon.  T%e  upper 
part  of  the  coupling  rests  upon  the  lower, 
and  around  the  inside  of  the  two  parts  an 
annular  recess  is  made,  communicating  with 
an  aperture  in  the  top  of  the  coupling.  Tlie 
ends  of  two  adjoining  pipes  are  laid  in  the 
lower  part  of  the  coupling,  the  edges  of  the 
pipes  being  placed  over  Uie  centre  of  the 
annular  recess;  the  upper  part  of  the 
coupling  is  put  in  ite  place,  and  some  liquid 
cement  poured  into  the  aperture  which  flows 
round  the  recess,  uniting  the  whole  firmly 
together. 

Flagq,  S.  O.  An  improved  folding^hoat. 
(A  communication.)  Application  dated 
July  5,  1855.    (No.  1508.) 

This  invention  consists  In  an  improved 
method  of  constructing  a  boat,  ▼!«.,  by  at- 
teching  its  sides  and  ends  to  its  bottom  br 
water-tight  hinges,  in  combination  with 
connecting  the  edges  of  the  sides  and  ends 
by  water-tight  flexible  gores,  of  India- 
rabber  cloth  or  other  suitable  material,  of 
such  size  and  shape  that  the  boat  may  be 
unfolded,  or  the  sides  and  ends  may  be 
turned  down  into  the  same  plane  with  the 
bottom,  as  may  be  desired. 

Oerhardi,  W.  Improoements  in  stfitf* 
takies  and  <^paratus  for  regulating  the  pres^ 
sure  of  steam  and  the  quantity  </  water  in 
steam  boilers.  Application  dated  July  5^ 
1855.    (No.  1508.) 

This  invention  consiste  in  an  improved 
compound  safety-valTe.  Two  valves,  one 
opening  upwards  and  the  other  downwardly 
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aet  on  the  tame  lever.  By  this  arrange- 
ment the  centre!  of  the  TaWes  ean  be  brought 
lo  close  to  each  other  that  a  eoinparati?ely 
small  weight,  or  a  light  spring  only,  is  re- 
quired to  balanee  the  pressure  of  the  steam. 
A  iloat  is  made  to  let  off  steam  when  the 
lerel  of  the  water  in  the  boiler  is  too  hi^h 
or  too  low,  by  a  double  cam  fixed  on  its 
fnleram  shaft 

Howard,  J.  Improvements  in  the  eon- 
gtruetion  qf  ploughs,  Applioation  dated 
July  5,  1855.    (No.  1511.) 

This  invention  relates  to  the  mounting 
of  the  wheels  of  ploughs,  the  object  being 
to  iaeilitate  their  veitioal  and  lateral  ad- 
jQstment  to  suit  varying  widths  and  depths 
of  furrows.  This  is  attained  by  mounting 
the  wheel  stalks  or  standards  in  horizontid 
sliding  frames,  which  fit  on  the  plough- 
beam,  and  are  traversed  by  means  of  an 
adjusting  screw,  with  which  they  are  seve- 
rally provided.  These  screws  pass  through 
the  plough-beam,  and  on  being  turned,  will 
move  the  wheel  stalk  nearer  to  or  farther 
from  it  to  suit  the  width  of  furrow  required 
to  be  made.  The  vertical  adjustment  of 
the  wheel  stalk  or  standard  which  slides  in 
socket  holes  in  its  frame,  is  effected  by 
dropping  over  the  stalk  a  threaded  collar 
or  hollow  screw,  which]  is  keyed  at  any  re- 
quired elevation  to  the  stalk.  Upon  this 
screw  works  a  threaded  nut  provided  with 
two  ahoulders  which  embrace  the  frame 
and  prevent  the  threaded  collar  and  stalk 
from  slipping  in  the  frame. 

Felton,  T.  Improvements  in  glass  re- 
Jleetors  for  gas  and  other  artificial  lights. 
Application  dated  July  5,  1855.  (No. 
1512.) 

This  invention  consists  in  making  glass 
reflectors  ;in  the  shape-of  inverted  saucers 
or  plates  having  holes  in  their  centres  so 
that  they  may  be  slipped  over  the  ordinary 
chimneys.  The  flat  part  of  such  a  reflector 
forms  the  reflecting  surface,  and  the  rim 
forms  an  ornamental  edge.  In  order  to 
produce  a  reflecting  surface  on  the  flat 
part,  which  shall  not  entirely  obstruct  the 
passage  of  the  light,  the  upper  surface  is 
ground,  which  has  the  effect  of  reflecting 
the  light  downwards,  and  does  not  entirely 
obscure  it  in  ai^  upward  direction.  The  re- 
flecting surfaces  are  also  produced  by  ap- 
plying oxide  of  zinc  or  mercury  on  the 
upper  surface;  but,  in  order  that  such 
coating  shall  not  entirely  obscure  the  light 
upwards,  it  is  applied  in  strips  or  ribs  radi- 
ating from  the  centre  or  otherwise,  thus 
leaving  spaces  uncovered  for  the  passage 
of  light 

Brooman,  R.  a.  Improvements  in  the 
manufacture  qf  figured  net  and  other  like  open 
fabrics,  (A  communication.)  Application 
dated  July  5, 1855.    (No.  1513.) 


The  object  of  this  invention  is  to  produce 
the  ground  or  net  of  flgured  tulle,  figured 
lace,  or  figured  blonde  with  openings  or 
meshes  of  different  size  and  shape  in  the 
same  line  of  meshes,  such  as  is  made  upon 
a  bobbin  net  frame  with  a  Jacquard  applied 
thereto.  The  frame  is  what  is  known  as  a 
warp  firame,  and  is  provided  with  needles, 
on  which  work  the  two  warp  threads,  which 
pass  through  two  heddle  hook  or  guide  bars. 
There  is  an  arrangement  of  heddle  hooks  or 
guides  for  all  the  figuring  weft  threads  which 
are  moved  by  the  Jacquard. 

AsBURT,  J.  y.  Improvements  in  apparatus 
for  neutralixing  ilie  effect  rf  collision  or  im- 
paction  in  railway  trains,  stations,  and  other 
similar  situations.  Application  dated  July 
6,  1855.    (No.  1514.) 

The  inventor  prolongs  the  time  of  pres- 
sure  "  between  contact  and  perfect  infrac- 
tion  taking  place  *'  by  means  of  the  resisU 
ance  offered  by  atmospheric  air  when  con- 
fined within  a  cylinder  or  cylinders,  and 
acting  against  a  piston ;  also  by  a  series  of 
elastic  air  cushions  to  be  used  either  in 
combination. with  the  atmospheric  air  or 
otherwise. 

Balk,  W.  Improvements  in  the  construe* 
tion  and  combination  of  parts  importable  steam- 
engines.  Application  dated  July  6,  1855. 
(No.  1517.) 

In  this  invention  the  boiler  is  made 
cylindrical,  having  at  one  end  a  cylindrical 
fire-box  formed  therein  from  the  hinder  part 
or  end,  of  which  several  tubular  fiues  pro- 
oeed  to  the  smoke-box  formed  at  the  back 
end  of  the  boiler,  and  from  the  smoke-box 
at  the  back  end  of  the  boiler  otlier  tubular 
fiues  proceed  to  a  second  smoke-box  at  the 
front  end  of  the  boiler.  Above  these  return 
tubular  fiues  is  formed  a  partition  or  divi- 
sion in  the  back  smoke-box,  with  an  opening 
and  a  valve  or  slide  by  which,  when  lighting 
the  fire,  the  draft  may  be  directed  to  the 
chimney  or  funnel  on  the  upper  part  of  the 
smoke.box  at  the  back  end  of  the  boiler. 

Botes,  W.  Improvements  in  looms  for 
weaving.  Application  dated  July  6,  1855. 
(No.  1521.) 

As  the  lathe  moves  towards  the  cloth  for 
the  purpose  of  beating  up,  the  ends  of  the 
inclined  slides  strike  against  fixed  buffers  or 
stops  attached  to  the  front  of  the  loom,  and 
the  slides  being  thereby  pushed  back,  the 
inclines  recede  from  the  antifriction  pulleys 
on  the  locking  bar,  and  allow  it  to  rise  by 
the  action  of  the  springs  underneath,  there- 
by locking  the  reed  effectually  at  the  moment 
of  beating  up. 

Gedqb,  J.  Improvements  in  photographic 
glasses,  (A  communication.)  Applioation 
dated  July  7,  1855.    (No.  1523.) 

The  "panes"  or  "plates"  to  be  made 
are  of  two  kinds— one  vitrified  and  the  other 
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not  The  latter  are  composed  of  two  trans, 
parent  or  translucid  glasses.  The  proof  is 
obtained  on  one  of  these  glasses  by  means 
of  a  very  delicate  preparation  of  albumen 
and  collodion,  permitting  it  to  retain  great 
transparency,  so  as  to  enable  it  to  properly 
support  the  subsequent  operations. 

Nbale,  £•  V.  ImprovemetUt  in  the  appU^ 
cation  of  vitreous  tubstanceM  to  the  manufaC' 
ture  qf  lahets,  tablets,  finger-plates,  tiles,  and 
otlier  architectural  decorations.  Application 
dated  July  7,  1855.    (No.  1524.) 

The  first  part  of  these  improvements  con- 
sists in  the  use  and  employment  of  glass 
tubes,  bottles,  or  other  bent  surfaces  of 
transparent  glass,  having  printed  words  or 
inscriptions  glued  or  otherwise  affixed  to 
the  under  surface  thereof,  in  and  for  the 
manufacture  of  labels  or  tablets.  The 
second  part  relates  to  finger-plates  for  doors, 
tiles,  and  other  architectural  decorations, 
and  consists  iu  the  use  of  moulded  or  east 
glass,  decorated  on  its  under  surface  with 
patterns  or  devices  in  and  for  the  manufac- 
ture of  such  articles. 

Ptm,  J.  A  new  comhincUion  qf  materials 
suitable  far  building  purposes.  Application 
dated  July  7,  1855.     (No.  1525.) 

The  patentee  adds  to  five  hundred  weight 
of  bitumen  about  five  hundred  weight  of 
carbonate  of  lime  powder,  about  one  pound 
of  sal-ammoniac,  and  as  much  coarse  sand 
or  grit  as  will  mix  freely  with  the  former 
materials,  when  heated  in  a  cauldron.  To 
this  is  added,  as  the  article  may  be  required 
to  be  more  or  less  solid  or  tenacious,  resin, 
shellac,  glue,  or  pitch,  the  proportions  of 
which  may  vary,  according  to  the  purposes 
to  which  the  article  is  to  be  applied.  To 
add  strength  to  the  combination,wnen  used  in 
the  manufacture  of  railway  sleepers  or  other 
articles  of  like  character,  cocoa-nut  fibre, 
wood  shavings,  or  other  fibrous  substances, 
are  mixed  with  it  when  heated.  The  mate- 
rial is  cast  in  moulds  of  the  form  and  size 
required. 

Yates,  £.  J  new  or  improved  dinner  and 
dessert  fork.  Application  dated  July  7,  1855. 
(No.  1526.) 

This  invention  consists  in  making  the 
prongs  of  dinner  and  dessert  forks  much 
shorter  than  usual,  and  giving  to  that  por- 
tion of  the  fork  usually  occupied  by  the 
upper  or  unused  portion  of  the  prongs  a 
continuous  and  hollow  form,  that  is  to  say, 
a  figure  somewhat  resembling  a  spoon,  ex- 
cept that  the  sides  are  parallel,  so  as  to  pre- 
serve the  same  outline  as  the  ordinary  fork. 
Burrows,  E.  W.  I  improvements  in  ma- 
chinery adapted  for  increasing  the  efficiency 
of  steam-engines  and  other  power.  Applica- 
tion dated  July  7,  1855.    (No.  1529.) 

The  principle  of  Uiis  invention  depends 
on  "  a  peculiar  application  of  the  gravitat- 


ing power  of  a  rotatory  weight  or  weights, 
to  the  driving  wheel  of  any  engine  what* 
ever." 

Flynn,  H.  E.  Improvements  in  preventing 
fire  from  the  over-heaiing  of  hot-air  fives. 
Application  dated  July  9, 1855.  (No.  1531.) 
This  invention  consists  in  "  constructing 
parts,  particularly  the  moveable  wheels  or 
slides  or  valves  used  to  open  and  close  the 
flues  or  all  or  any  part  or  parts  of  any 
safety-valves  applied  to  the  *  not- air  flues ' 
or  '  caliducts '  of  amalgams,"  which  fusing 
at  lover  temperatures  than  the  brass  or 
other  metals,  or  compounds  of  metals  used 
in  the  fixed  parts  of  the  said  hot-air  flues, 
will  melt  before  the  heated  air  reaches  a 
dangerous  temperature. 

Prophet,  J.  Improvements  iu  the  manu* 
faeture  or  production  of  confectionery.  Ap- 
plication dated  July  9,  1855.    (No.  1532.) 

This  invention  relates  more  especially  to 
the  manufacture  or  production  of  lozenges 
and  similar  articles  of  confectionery.  In 
cutting  out  lozenges  and  other  articles  re- 
quiring to  be  punched  from  sheets  or 
masses  of  soft  material,  the  latter  in  a  sheet 
form  is  laid  upon  a  traversing  board  or 
table  and  gradually  submitted  to  the  action 
of  a  set  of  vertical  traversing  punches  or 
cutters. 

Tetlow,  J.  Certain  improvements  in 
machinery  or  apparatus  for  spinning  cotton 
and  other  fibrous  materials.  Application 
dated  July  9,  1855.     (No.  1533.) 

These  improvements  are  applicable  both 
to  self-acting  and  hand  mules,  and  consist 
in  an  extra  delivery  of  yarn  from  the  draw- 
ing rollers,  while  the  carriage  is  **  running 
up,"  the  twist  given  to  the  yam  in  the 
"  drum  "  or  "  stretch  "  of  the  carriage 
sufficing  to  give  or  render  the  necessary 
twist  to  the  extra  delivery  of  yarn  from  the 
drawing  rollers  while  the  carriage  is  run- 
ning up. 

Riley,  G.  An  improvement  in  the  con» 
struction  of  mills  for  grinding  malt  and  other 
articles.  Application  dated  July  10,  1855. 
(No.  1538.) 

The  present  mode  of  grinding  malt  is  by 
crushing  it  between  rollers,  by  which  means 
the  malt  is  merely  flattened  into  compara- 
tively  large  pieces,  which  are  in  a  great 
measure  protected  by  the  husk  from  the 
action  of  the  water  in  brewing ;  but  the  in- 
ventor finds  that  in  order  to  obtain  the 
whole  of  the  soluble  matter  contained  in 
the  malt,  it  is  necessary  that  it  should  be 
cut  up  into  very  small  particles.  For  this 
purpose  he  constructs  a  mill  of  cast-iron, 
the  working  parts  of  which  are  in  the  shape 
of  frustums  of  cones,  one  stationary,  the 
other  moving,  the  inner  face  of  the  fixed 
frustum  and  die  outer  face  of  the  moveable 
one  coming  in  nearly  close  contact  with 
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eaeb  other,  and  being  covered  with  move, 
able  plates  of  chill  cast-iron  or  of  steel, 
which  contain  the  cutting  surfaces,  and 
which  plates,  when  worn  out,  are  readily 
replaced  with  new  ones. 

Flynn,  H.  £.  ImprovemmUs  in  pretfenU 
tug  the  evil  ^eeta  of  the  recoil  of  catmon. 
Application  dated  July  10,  1855.  (No. 
1542.) 

This  invention  consists  in  suspending  a 
cannon  or  mortar,  by  means  of  suspension 
bars,  from  an  overhead  framing.  The  piece 
is  mounted  by  its  trunnions,  in  a  carriage 
or  frame,  which,  while  the  gun  is  pointed, 
rests  on  the  ground,  but,  when  the  gun  is 
fixed,  the  recoil  is  restrained  by  the  bus- 
pension  bars,  and  the  gun,  with  the  car. 
riage,  is  raised  from  the  ground,  and  the 
force  of  the  recoil  is  thus  absorbed. 

Elkinotom,  C.  J.  G.  Improvement*  in 
depositing  alloys  of  metals.  Application 
dated  July  10,  1855.    (No.  1543.) 

This  invention  consists  in  depositing 
alloys  of  metals  by  employing  a  bath  of  a 
solution  of  the  metal  in  the  particular  alloy 
which  is  most  difficult  of  deposition,  and  in 
aapplying  to  this  bath  the  metal  or  metals 
which  are  more  easy  of  deposition  only  as 
they  are  required ;  and  this  by  preference 
by  placing  into  the  bath  a  pole  consisting  of 
an  alloy  of  the  metals  which  it  is  wished  to 
deposit  The  article  to  be  coated  is  placed 
in  the  bath,  and  connected  with  the  battery 
in  the  ordinary  manner;  and  part  of  the 
inrention  consists  in  depositing  alloys  of 
nickel  and  silver,  with  or  without  the  ad- 
dition  of  copper,  zinc,  or  tin. 


PROVISIONAL  PROTECTIONS. 

Dated  November  14,  1855. 

257S.  Alfred  Vincent  Newton,  of  Chancery-lane, 
Middlesex,  mecbaDieal  draughtiman.  Improve- 
ments in  the  eonttruction  of  locks.  A  communi- 
catioD. 

'Dated  January  2,  1856. 

8.  Andrew  Shanks,  enKineer,  of  Robert-street, 
AdelphI,  Westminster.  Certain  improvements  in 
machinery  for  cutting  screws. 

Dated  January  12,  1856. 

89.  Alexander  Bain,  of  Wettbonme-park-road, 
Paddlngton,  Middlesex,  mechanical  engineer.  Im- 
provements in  the  construction  of  inlestands. 

91.  Charles  Frangois  Leopold  Oudry,  of  Rue  de 
I'Echiquier,  Paris,  France,  gentleman.  Certain 
improvements  in  the  preservation  of  metals  and 
other  solid  substances. 

93.  William  Owen,  of  Rotherham,  York,  iron- 
master. Improvements  in  the  manufacture  of 
railway-wheels  and  tyres. 

95.  Alexander  Baakier  Freeland,  of  Manchester, 
Lancaster,  merchant.  Improvements  in  the  pre- 
paration of  flour  for  the  puiposes  of  its  better  pre- 
servation and  carriage,  and  in  the  machinery  or 
apparatiis  employed  therein. 


Dated  January  14,  1856. 


97.  William  Collett  Homersham,  of  CaroUne- 
▼illas,  Kentish-town,  Middlesex,  engineer.  Im- 
provements in  machinery  for  the  preparation  of 
hemp,  flax,  and  other  fibrous  materials. 

99.  Adolf  PoUak,  of  Vienna,  Austria.  Treat- 
inff  waste  oily  matters  to  obtain  a  product  appli- 
cable to  the  mannfaeture  of  soap  and  other  useful 
purposes  in  the  arts. 

101.  Nathaniel  Shattswell  Dodge,  of  the  firm  of 
Dodffe,  Bacon,  and  Co.,  of  St.  Paul's  churchyard, 
London,  merchants  and  manufacturers.  Improve- 
ments in  the  preparation  or  manufacture  of  leather 
cloth. 

103.  John  Gottlieb  Ulrieh,  of  Mark-lane,  Lon- 
don. Improvements  in  chronometers  and  other 
time-keepers. 

105.  Abraham  Gerard  Brade,  of  Paris,  France, 
civil'engineer.  Improvements  in  recovering  the 
wool  from  fabrics  in  which  the  same  exists,  toge- 
ther with  sUk  or  vegetable  textile  fibres. 

Dated  January  15,  1856. 

107.  Pierre  Thtephile  Augoste  Nlcoulland,  of 
Rue  de  rEchiouier,  Paris,  France,  gentleman. 
Improvements  In  steam-boiler  furnaces.  A  com- 
munication from  Le  Docteur  Bordone,  of  Vin- 
cennes. 

109.  Samuel  Sheppard,  of  Birmingham,  War- 
wick, manufacturer.  A  new  or  improved  tap  or 
stop-cock. 

Dated  January  16,  1856. 

1 1S.  Henry  Law,  civil  engineer,  of  Essex-street, 
Strand,  Middlesex.  Improvements  in  heaving  up 
slips  for  the  repair  or  construction  of  ships  or 
other  vessels,  and  for  a  continuous-action  purchase 
for  the  same,  which  is  also  applicable  to  other 
purposes. 

1 15.  Vincent  Scully,  esquire,  and  Bennett  Johns 
Hey  wood,  gentleman,  of  Dublin.  Improvements 
in  the  construction  of  inkstands,  applicable  in  part 
to  other  vessels  for  the  reception  of  fluids. 

117.  John  Hamilton,  Jan.,  of  Liverpool.  Im- 
provements in  the  posts  or  uprights  employed  in 
constructing  electric  telegraphs. 

119.  John  Hamilton,  Jun.,  of  Liverpool.  Im- 
provements in  constructing  the  permanent  ways  of 
railways. 

ISI.  David  Dring,  of  Great  Dover-road,  Surrey. 
Improvements  in  machinery  for  cutting  wood- 
pegs.    A  communication. 

Dated  January  17,  1856. 

123.  Peter  Armand  Lecomte  de  Fontalnemoreau, 
of  South-street,  London.  An  improved  apparatus 
for  the  prevention  of  accidents  or  collisions  on 
railways.    A  communication. 

124.  Alexandre  Tolhausen,  of  Duke-street,  Adel- 
phI, Middlesex,  interpreter  at  the  imperial  court 
of  Paris.  An  improved  gas-meter.  A  communi- 
cation. 

125.  Philipp  Rechten,  of  Bremen.  The  taking 
of  whales  snd  other  cetaceous  fish  by  means  of  a 
harpoon  constructed  on  entire  new  principles. 

127.  James  Jackson,  of  Manchester,  Lancaster, 
blind-manufacturer.  An  Improved  apparatus  for 
retaining  and  releasing  cords  of  "  Venetian  blinds," 
or  cords,  bands,  or  chains  employed  for  other  pur- 


123.  Oliver  Philcox,  of  WlUes  road,  Kentish- 
town,  Middlesex.  Increasing  the  efCcei  and  the 
facility  in  fingering  the  pianoforte,  organ,  or  other 
mnsioal  instrument  having  a  keyboard. 

129.  William  Chapman,  of  Sunderland.  An  im- 
provement in  propelling  vessels. 

180.  Joseph  Jesse  Comstoek,  of  New  York, 
United  States.  Improvements  In  generating  stesm. 
A  communication. 
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134.  Joseph  Moieley,  of  Well-wtlk,  Hampttoftd, 
MiddleMX,  esquire.  The  traniport  of  all  Roods, 
merchandise,  and  valuable  commodities  irbatso- 
ever. 

1S6.  Joseph  Schloss,  of  Wellington-chambers, 
Cannon-street  West,  Middlesex,  merchant.  A 
piston-bolt,  or  certain  improvements  in  fastening 
trarelling-bags,  portmonnales,  eigar-cases,writing- 
desks,  drawers,  doors,  and  similar  objects  where 
locks,  bolts,  or  clasps  are  employed. 

1S8.  Henry  Griffith  Rule,  of  Kanchester,  Lan- 
caster, gentlonaa.  Certain  improvements  in  ma- 
chinery or  apparatus  for  measuring  water  or  other 
fluids. 

140.  Bdward  llyers,  of  Rotherham,  York,  engi. 
neer.  Improvements  in  buflbrs  and  other  springs 
for  railway  and  other  carriages. 

145.  Frangois  Jules  Mancoaux,  of  Paris,  Prance, 
gun- manufacturer.    Improvements  In  fire-arms. 

144.  Charles  Weightman  Harrison,  of  Woolwich, 
Kent,  civil  engineer.  Improvements  in  trans- 
mitting communications,  and  in  the  apparatus  em- 
ployed therein. 

146.  James  Buckley,  of  Oldham,  Lancaster,  pro- 
vision dealer.  Improvements  in  looms  for  weav- 
ing. 

Dated  January  19,  1856. 

148.  AUted  Dawson,  of  Bames>plaoe,  MUe-end- 
Toad,  Middlesex,  engineer.  An  apparatus  for  con- 
verting small  coals,  or  coal-dust,  or  small  coals 
and  coke,  or  coal-dust  and  coke,  with  the  admix- 
ture of  water  or  other  materials,  into  solid  blocks 
of  fuel,  parts  of  which  apparatus  can  be  used  and 
are  suited  for  other  purposes. 

ISO.  John  Armour,  of  Kirkton  Bleach' Works, 
Renfrew,  bleacher.  Improvements  in  bleaching, 
crashing,  or  cleansing  textile  fabrics  and  materials. 

162.  Thomas  Horsfall,  of  Deptford,  Kent,  engt 
neer,  and  William  TurnbuU,  of  Rotherhithe,  Sur- 
rey, engineer.  Improved  machinery  for  breaking 
and  preparing  hemp,  flax,  and  other  similar  vege- 
table fibres. 

1S4.  Herman  John  Van  den  Hout,  artist,  and 
Ebenexer  Brown,  carver,  of  Kentish-town,  Middle- 
sex. Improvements  in  the  preparation  of  pulp  for 
the  manufacture  of  paper,  millboard,  and  other 
like  purposes. 

Dated  January  21,  1856. 

156.  Samuel  Fenton,  incumbent  of  St.  Mary's, 
Wavertree,  Lancaster.  Certain  improvements  in 
locks  and  fastenings. 

158.  John  Gcdge,  of  Wellington-street  South, 
Middlesex.  Improvements  in  the  manufacture  of 
boots  or  shoes.  A  communication  ttom  H.  M. 
Gillon,  Jun.,  of  Seaanne,  France. 

Dated  January  22,  1856. 

165.  Pierre  Lewis  Tieff6  •  Lacroiz,  of  Mets, 
France,  mechanician  watchmaker.  Improvements 
in  machinery  for  cutting  flies. 

164.  John  Gedge,  of  Wellington-street  South, 
Middlesex.  Improvements  in  wrought  iron  wheels. 
A  communication  from  M.  Charpentiar,  of  Paris, 
France. 

166.  Peter  Armand  Lecomte  de  Fontainemoreau, 
of  South«street,  London.  Certain  improvements 
in  machinery  or  apparatus  for  manuCuturing 
nails.    A  communication. 

168.  Thomas  Hitt,  of  Tavlstock-street,  West- 
minster, gentleman.  Certain  arrangemenU  of.ma- 
chinery  for  converting  reciprocating  into  rotary 
motion. 

172.  John  Beech  and  Edward  Jeffreys,  of  Shrews- 
bury, engineers.  Improvements  in  the  means  of 
supporting  the  rails  of  railways. 

Dated  January  28,  1856. 
174.  John  Onions,  of  Wellinglon-placc,  Black- 


fiiars-road,  Southwark,  Surrey,  enginatr.  Im- 
provements in  the  manufacture  of  Iron. 

176.  Alexandre  Tolhausen,  of  Duke -street, 
Adelphi,  Middlesex,  interpreter  at  the  imperial 
court  of  Paris.  An  improved  manufacture  of  yam 
Arom  wool  or  other  felting  material.  A  communi- 
cation from  J.  H.  Bloodgood,  Rahnay,  New  Jer- 
sey, United  States. 

180.  Johannia  Joachim  Mathias  Meyer,  of  Bart- 
lett's-buildings,  London,  lithographer.  An'  im- 
proved mode  of  manufactunng  bank  notes, 
cheques,  and  other  like  documents. 

183.  Archibald  Turner,  of  Leicester,  India-rub- 
ber manufacturer.  Improvementa  in  the  manu- 
facture of  elastic  fabrics. 

184.  James  Newman,  of  Birmingham,  Warwick, 
manufacturer ,  and  William  Whittle,  of  Smethwick, 
Stafford,  engineer.  Improvements  in  the  manu- 
facture of  shafting  for  mill  and  engine  purposes, 
which  improvements  are  also  applicable  to  the  ma- 
nufhcture  of  shafts,  poles,  beams,  meats,  spars, 
and  other  similar  articles,  In  which  great  strength 
or  lightness,  or  both  these  qualities  combined, 
may  be  requisite. 


NOTICES  OP  INTENTION   TO 
PROCEED. 

(IVom  tJu  ** London  Gazette,*'  February  6tk, 
1856.) 

2127.  David  Chalmers.  Improvements  in  ma- 
chinery or  apparatus  for  cutting  the  pile  of  woven 
fabrics. 

2140.  Charles  Frederick  Whitworth.  Improve- 
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IMPROTSD  BLAST  ENGINES. 

Mr.  E.  a.  Cowper,  of  London,  reoontly  read  at  the  Inttitation  of  Mechanieal  Engi- 
neers, Birmingham,  a  dnCTlption  of  a  norel  set  of  ill  blast  engines  made  for  the  East  Indian 
Iron  Company,  to  the  planft  and  nnder  the  ii)perintendence  of  Mr.  Charles  May,  the  con. 
suiting  engineer  to  the  Company,  by  Messrs.  James  Watt  and  Co.,  to  the  drawings  prepared 
by  the  author.  The  engines  are  six  in  number,  two  pairs  of  them  being  intended  to  blow 
air  at  2  lbs.  per  square  inch  u  a  maximum  pressure,  and  the  other  pair  to  blow  air  at  4  lbs. 
per  square  inch  as  a  maximum  pressure. 

Fig.  1  of  the  aoeompanying  engravingt  is  a  side  elevation  of  the  engine  complete,  with 
erank-shaft,  wheels,  &c.  Fig.  2  is  a  vertical  section  thnragh  the  steam  and  air  eylindersi 
and  their  valves  and  passages,  and  the  branch  air  pipes.  Fig.  S  shows  a  sectional  plan 
taken  through  the  air  valve,  and  the  air  passages  and  braneh  air  pipes. 

The  general  form  and  construction  of  the  engine  is  that  of  a  "  Pedestal  or  Table  En- 
gine;'*  the  air  cylinder.  A,  stands  on  a  short  pedestal,  and  itself  forms  the  pedestal  or 
table  on  which  the  steam  evlinder,  B,  stands.  The  foundation  plate  is  6  feet  square,  and 
carries  a wrought-iron  crank  shafli  C,  in  four  plummer  blocks,  having  two  light  flywheels, 
D  D,  one  on  each  end  of  the  shaft,  and  the  two  eccentrics,  E  £,  for  driving  the  air  valve, 
F,  one  on  each  side  of  the  air  cylinder,  and  the  eccentric,  G,  for  driving  the  steam  valve, 
H,  in  the  centre.  The  steam  piston  has  one  piston  rod  fixed  in  a  short  cross  head,  I,  at  the 
top,  and  this  cross  head  has  two  other  piston  rods  for  driving  the  air  piston,  which  past 
down  outside  the  steam  cylinder  through  stuffing-boxes  in  the  eover  of  the  air  cylinder,  and 
are  attached  to  the  air  piston.  The  long  cross  head,  K,  taking  the  connecitflf  rods  to  thf 
cranks,  is  attached  to  the  short  cross  head  by  a  pin,  so  as  to  allow  a  little  fmldm  in  caai 
of  unequal  wear;  the  guides,  L  L,  are  attached  to  the  steam  cylinder  cdtefk 

The  air  valve,  F,  is  made  under  Mr.  Archibald  Slate's  patent,  and  It  k  ttflt  tit  oroWb 
valve  entirely  enclosing  the  air  cylinder,  and  is  not  self  acting  by  the  pfMlure  Of  the  alt  in 
any  way,  but  is  moved  by  the  pair  of  eccentrics,  £  £,  at  the  proper  times,  so  as  to  gtve  ample 
passage  for  the  air  to  move  with  the  greatest  freedom,  and  the  valve  has  such  a  proportion 
of  lap  as  to  cause  the  air  to  be  compressed  up  to  the  working  pressure  before  it  is  delivered, 
thus  giving  the  engine  no  more  work  to  do  than  is  necessary. 

The  openings  or  passages  fbr  the  air  from  the  air  cylinder  to  the  valve  are  extremely 
short,  and  the  bars  between  the  openings  are  made  inclined,  so  as  to  cause  a  regular  wear 
on  the  brass  packing  rings  which  form  the  rubbing  face  of  the  valve.  The  body  of  the  air 
Ytlve  is  made  of  thin  sheet  iron,  neatly  curved  to  two  turned  cast-iron  flugs,  to  whioh  it 
li  well  secured  by  a  great  number  of  small  bolts ;  these  rings  are  bored  out  inside  to  receive 
the  brass  packing  rings  before  mentioned,  which  are  secured  in  their  places  by  bolts.  Thete 
are  no  springs  to  the  brass  packing  rings,  but  they  are  bored  out  to  be  a  pefAect  fit  to  the 
outside  of  the  air  oylitider,  and  are  then  cut  into  eight  pieces,  and  should  any  wear  take 
place  they  can  be  at  once  adjusted  by  introducing  a  thin  sheet  of  paper  behind  them  and 
screwing  them  fast  In  their  places  again.  It  should,  however,  be  remarked  that  thti  valve 
is  under  totally  different  circumstances  from  any  that  have  hitherto  been  madOf  as  it  Is 
perfectly  in  balanee,  or  rather  It  is  suspended  perfectly  freely,  and  slides  up  and  down  a  tttrtied 
cylindrical  surface,  and  therefore  there  is  no  tendency  or  power  to  cause  wear  unde^  any 
variation  in  the  pressure  of  the  air.  The  mode  In  which  the  two  eccentrics  drive  the  air 
valve  is  by  means  of  a  "  gymbal  ring ;"  that  Is  to  say,  there  is  a  wrought.iron  ring  encir- 
eling  the  air  valve,  and  attached  to  it  by  two  pins  opposite  each  other,  and  the  eeoenttic  rods 
ire  attached  to  the  ring  at  two  other  points  it  right  angles  with  the  first:  thus  the  alt  valve 
la  perfectly  fVee. 

The  air  ey Under,  A,  Is  30  inches  diameter  and  2  feet  6  inches  stroke,  and  the  piston 
makes  80  strokes  per  minute.  The  air  piston  is  packed  with  hemp  packing,  and  has  a  ring 
to  screw  it  down  i  the  screws  are  so  arranged  that  they  can  be  got  at  by  simply  unscrewing 
small  plugs  in  the  cylinder  cover,  when  a  socket  spanner  can  be  introduced  to  screw  the 
rinff  down*  The  air  passes  into  the  air  cylinder  beyond  the  end  of  the  valve,  first  at  one 
end  and  then  at  the  other,  and  is  delivered  into  the  hollow  part  of  the  valve,  from  which  it 
escapes  through  two  light  copper  branch  pipes,  M  M,  placed  opposite  each  other,  and  hav- 
itig  turned  joints  fitting  turned  collars  fixed  on  the  valve.  The  other  ends  of  the  pipes  rest 
on  a  small  surface  or  shelf  prepared  for  them,  and  on  which  they  slide  backwards  and  for- 
Wards  about  one-eighth  of  an  inch ;  these  ends  of  the  pipes  are  curved  in  the  same  manner 
as  the  other  ends,  so  that  the  faces  are  in  one  plane,  and  the  air  main  has  the  faces  of  its 
branches  surfaced  to  receive  them ;  thus  the  air  is  taken  equally  from  each  side  of  the  air 
nlve. 
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The  steam  valTei  H«  hie  considetable  lap,  and  is  so  propdftioned  as  to  cut  off  the  steam 
jast  after  the  half  stroke*  and  hate  a  very  free  exhaust. 

The  boilers  are  on  the  Cornish  plan,  and  will  be  chiefly  used  with  wood  as  f\ie1,  and  the 
furnaces  are  made  proportionately  large  for  this  purpose.  The  boilers  are  fed  by  a  donkey 
engine  entirely  independent  of  the  blast  engineS)  so  that  they  are  complete  in  themselves, 
and  there  is  no  fear  of  getting  short  of  water  whilst  the  blast  engines  stand  for  "  tapping," 
at  whieh  time,  indeed,  the  boDer  abould  always  hn  fbd,  if  only  to  keep  the  steam  do^n  a 
little. 

The  engines  having  to  be  transported 
some  distance  up  the  country,  a  limit  of 
weight  was  given,  viz.,  1  ton  for  any  one 
part  of  the  engine ;  and  in  aecordanoe  with 
this  limitation  the  total  weight  of  a  pair  of 
these  engines  is  only  1 1  tons  as  compared 
with  25  tons,  the  weight  of  an  ordinary  blast 
engine  of  equal  power ;  and  the  weight  of 
the  heaviest  single  piece  of  an  ordinary 
engine  is  4|  tons  as  compared  with  1  ton, 
the  weight  of  the  heaviest  piece  in  the  new 
engines.  It  is,  therefore,  evident  that  the 
engine  can  be  moved  with  the  greatest  faci- 
lity, and  the  first  pair  put  to  work  here  for 
trial  simply  stood  on  some  balks  of  timber, 
and  a  few  small  bolts  through  the  bed  plates 
were  sufficient  to  hold  them,  and  cause  them 
to  work  quite  steadily  ;  whereas  for  the  or- 
dinary engine  a  strong  building  with  massive 
foundations  has  to  be  erected. 

The  method  by  which  a  high  speed  for 
blast  engines  has  been  attained  is  simply 
that  of  moving  the  air  valves  for  the  air, 
having,  of  course,  very  large  valves  and  pas- 
sages, instead  of  letting  the  air  itself  move 
the  valves.  This  arrangement,  which  was 
introduced  by  Mr.  Slate  to  the  Institution, 
at  the  meeting  in  July,  1850,  at  once  pre- 
vents all  blow  and  jar  in  the  working,  pro- 
vided that  the  lap  and  lead  of  the  vadve  are 
properly  proportioned,  and  allows  of  the 
piston  being  driven  at  a  high  velocity ;  and, 
consequently,  ita  diameter  may  be  reduced, 
and  its  stroke  shortened.  This  mode  of 
working,  combined  with  the  fact  of  twp 
engines  working  together  as  a  pair,  with 
their  cranks  at  right  angles,  caused  such 
uniformity  in  the  flow  of  the  blast,  that 
no  regulator  of  any  kind  is  needed ;  indeed  the  variation  is  hardly  perceptible  in  a 
mercury  gauge  placed  on  a  very  short  length  of  main,  whereas  tne  variation  on 
the  ordinary  plan  is  very  considerable.  The  pair  of  engines  are  arranged  to  blow 
3,600  cubic  feet  per  minute,  and  are  speeded  to  80  revolutions  per  minute  i  which, 
with  2  feet  6  inches  stroke,  makes  400  feet  per  minute,  and  this  they  do  with  the  greatest 
ease  and  efficiency,  owing  to  the  exact  manner  in  which  the  lap  and  lead  and  area  of  pas- 
sages, &c.,  are  proportioned ;  but  the  author  does  not  wish  it  to  be  supposed  that  he  recom- 
mends a  higher  speed,  or,  at  all  events,  a  much  higher  speed  ;  for  although  we  have  tite 
example  of  locomotive  engines  before  us  every  day,  working  at  higher  speeds,  we  also  know 
something  of  the  cost  of  repairs  of  locomotives  working  at  high  speeds,  and  it  is  evident 
that  what  an  iron-master  wants  is  a  good  serviceable  engine  that  will  blow  steadily  on  day 
and  night  without  repairs  and  stoppages.  In  addition  to  these  first  requisites,  there  are  two 
other  advantages  which  it  is  certain  are  attained  by  this  construction  of  blast  engine, 
viz.,  first,  great  regularity  of  pressure  in  the  blast,  and,  secondly,  greatly  reduced  first  cost 
of  engine  and  of  foundations. 

After  the  reading  of  the  paper,  the  Chairman  (Mr.W.  Fairbairn,  F*R.S.)  said  the  engines 
appeared  remarkably  compact,  and  small  for  blowing  a  fltmace,  and  the  uniformity  of 
pressure  obtained  by  them  would  be  an  important  advantage.    There  had  been  a  variety  of 
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plant  adroeated  for  obtaining  a  blast  suitable  to  the  different  requirements  of  tbe  cupola 
and  the  blast  furnace ;  and  he  remembered  that  at  a  recent  meeting  of  the  Britiih  Associa- 
tion,  the  subject  had  been  discussed,  and  it  had  been  proposed  to  use  the  fan  for  the  blast 
furnace.  He  understood  that  there  was  a  furnace,  near  Chesterfield,  bloirn  by  a  fan  ;  but 
he  did  not  know  the  particulars  of  its  application.  He  also  observed  that  it  had  been 
argued  in  favour  of  the  fan,  that  the  operations  of  the  blast  furnace  depended  on  the  quan- 
tity of  air  delivered  into  the  furnace,  rather  than  upon  the  pressure  at  whioh  it  was  deli- 
vered ;  and  this  view  of  the  question  was,  he  believed,  more  generally  entertained  now  than 
previously,  but  he  had  not  heard  the  results  of  the  practical  trial  of  the  fan  for  blast  fur- 
naces. He  mentioned  that  a  number  of  blowing  machines,  of  different  constructionsp  were 
to  be  seen  at  the  French  Exhibition,  showing  a  great  amount  of  skill  and  ingenuity ;  in  one 
of  them  the  general  plan  of  the  machine  was  much  the  same  as  that  described  in  the  paper, 
having  an  upright  cylinder  like  that  shown  in  the  drawing,  with  a  very  large  flat  slide  valve 
working  on  each  side,  for  the  admission  and  discharge  of  the  air. 

Mr.  Cowper  observed  that  there  was  a  great  practical  advantage  in  the  engines  described 
in  the  paper,  from  the  air  valve  having  no  side  pressure  whatever  upon  it,  as  it  was  a  cir- 
cular valve  entirely  surrounding  the  blast  cylinder,  and  consequently  was  perfectly  in 
balance ;  and  being  guided  very  steadily,  by  fitting  the  cylinder  at  top  and  bottom,  its 
motion  was  very  smooth,  and  the  wear  upon  it  would  be  very  slight 
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Twmty-ffth  AnmuA  Report.     By  Mr,   WilUam  Baddeky,  C.E,,  Inventor  of  the  Portable 

Camxu  Cittemtf  Improved  Jet-epreaders,  Farmer's  Fire-engine,  S^c,  4^. 

"  The  statiitiei  of  London  Fires  are  by  no  meant  devoid  of  interest,  and  the  time  may  come  when  they 
will  form  an  index  to  the  aodml  advancement  of  the  people ;  for,  in  proportion  as  houses  are  bailt  more 
and  more  fire-proof,  and  habits  of  oarefulnett  become  more  and  more  difi^sed,  the  number  of  dettruetive 
fires  will  aituredly  lessen."— £fii^U'«  Londtm. 

The  commencement  of  the  year  1855  will  \oiif  be  remembered  for  the  appalling 
number  of  accidents,  attended  with  loss  of  life,  which  occurred  in  various  parts  of  the 
Metropolis ;  railway  accidents,  explosions,  falling  buildings,  and  fatal  firet,  succeeded  each 
other  with  melancholy  rapidity. 

The  following  Table  shows  the  Monthly  distribution  of  last  year's  fires. 


Months. 

Number  of 

Number  of 

Number  of 

Chimneys 

False 

Fires. 

Fatal  Fires. 

Lives  Lost 

on  Fire. 

Alarms. 

January 

77 

1 

I 

10 

8 

February 

90 

3 

4 

10 

8 

March 

81 

5 

8 

9 

5 

April 

82 

3 

3 

13 

12 

May 

79 

0 

0 

4 

6 

June 

74 

1 

8 

2 

8 

July 

72 

0 

0 

9 

9 

August 

67 

8 

7 

2 

5 

September     . . 

71 

0 

0 

5 

7 

October 

78 

2 

2 

7 

12 

November     . . 

87 

3 

8 

5 

9 

December 
Total 

124 

5 

6 

5 

7 

982 

26 

37 

81 

91 

'  The  total  number  of  fires  in  1855,  was  982;  being  an  increase  of  28  upon  those  of 
1854,  and  the  largest  number  yet  reported  i  being  an  increase  of  261  upon  the  average  of 
the  previous  22  years.  This  increase  is  due  entirely  to  the  last  fortnight  of  the  year ;  the 
numbers  in  the  middle  of  December  ranging  with  those  of  the  same  time  last  year.  The 
number  of  totally  destroyed,  36,  shows  an  increase  of  4  upon  those  of  the  previous  year  ; 
but  on  the  proportional  average  of  the  last  22  years,  it  is  a  decrease  of  5*3. 
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The  number  of  Mrhutly  damaged  was  8S4;  being  an  increase  of  27  as  compared  with 
18^,  and  of  tbese  66  were  all  but  destrojed.  The  number  of  tUghU^^  damaged,  by  a 
singular  coincidence,  is  the  same  as  last  year.  Of  these  fires,  280  were  extinguished  by 
the  unaided  efforts  of  the  inmates  of  the  premises ;  362  were  extinguished  by  the  inmates 
with  casual  aid ;  while  the  extinction  of  390  deTolved  upon  the  firemen* 

Parish  engine-keepers  ha?e  rendered  efficient  aid  at  60  fires ;  hut  neither  their  serrices 
nor  attendances  are  at  all  times  acknowledged. 

The  number  otftial  fine  is  larger  than  heretofore,  but  the  number  of  lives  lost  is  one 
less  than  last  year. 

Instances  in  which  Insurances  were  known  to  hare  been  effected : 

Upon  the  building  and  contents 495 

Upon  the  bailding  only 124 

Upon  the  contents  only 117 

Uninsured 246 


Chimneys  on  fire 
False  alarms 


982 
81 
91 


Msking  the  total  number  of  calls 1154 

t^M^  fatal  firee  may  be  distinguished  into  the  following  classes,  viz. : 

Fatal  Fiiei.  Lives  Loit. 
Personal  accidents  firom  the  ignition  of  wearing  apparel        8  8 

„  „  fire-sparks  igniting  bedding . .         4  6 

„  „  exniosion  of  naphSa . . 

„  „  falling  walls  .. 

^  /  Inability  to  escape  from  burning  buildinga 
\  Killed  in  attemptmg  to  escape  . »   ^    • » 


Fatal  Fiiei. 
8 
4 
1 
1 
9 
3 


2 

1 

17 

3 


37 


Date. 


Place. 


Conductor's 
Name* 


Lives 
Saved. 


January 

81 

February  4 

»f 

9 

March 

7 

n 

14 

n 

23 

»» 

27 

r 

20 
8 

June 

1 

n 

8 

f» 

11 

August 

14 

»» 

21 

9f 

26 

October 

9 

»» 

17 

»» 

28 

November  7 

M 

28 

December   9 

»• 

12 

»r 

20 

91 

80 

No.  87,  St.  John.street,  Clerkenwell       . .  Sunshine. 

12,  Hart-street,  Grosvenor-square    • .  Brown. 

33,  Barbican,  City Cook. 

2,  Clipstone-street,  Fitzroy-square..  Moore  and  Whatley. 

8,  Salisbury-court,  Fleet,  street      ..  Stevens. 

46,  Prinoes-street,  Leicester-square..  Welford. 

10,  Lamb-street,  Spitalfields..         ..  Warren. 

14,  Park-place,  Kennington-cross    . .  Bagster. 

21,  Kennmgton-green  ..         ..  Ditto. 

26,  Hoxton-market Barton. 

40,  Tor vill.  street,  Bethnal-green     . .  Ditto. 

95,  High-street,  Shoreditch  . .         . .  Ditto. 

16,  Hammings-row,  St.  MarUn's-lane  Gould. 

62,  Old-street-road Barton. 

7,  Triangle,  Ken nington- cross       . .  Ball. 

143,  High-street,  Shoreditch  . .         . .  Barton. 

14,  Green-street,  Blaekfriars-road   . .  Perkins. 

12,  York-road,  King's-cross . .         ••  Stanning. 

163,  Bishopsgate-street  ..         ..  Warren. 

180,  High-street,  Southwark  .  •         • .  Barton. 

21,  Thornhill-place,  Caledonian-road  Stanning. 

25,  Alfred-place,  Newington- causeway  Simmens. 

25,  Mint-street,  Southwark  ..         ..  Hall. 

81,  Brick-lane,  SpiUlfields   ..         *.  Wood. 


2 
2 
2 
3 
2 
3 
1 
4 
3 
2 
1 
3 
5 
2 
7 
6 
8 
3 
2 


77 


•  Only  six  of  these  fires  ocouned  within  the  district  of  the  Roysl  Soeiety  for  the  Protection  of  Life 
ftmn  Fire;  two  of  them  heiog  at  Bezmondssy,  one  at  Gresnwleli,  and  one  u  8t.  Jsmes's,  Westminster; 
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To  the  Royal  Society  for  the  Protection  of  Life  from  F^re,  the  past  yeat  has  been  &  period 
of  unprecedented  usefulness.  Their  fire-escape  sUtlons,  forty-three  in  number,  are  spread 
over  the  Metropolis  at  half  mile  intervals ;  and  during  1855,  no  less  than  871  fires  have 
been  attended  by  one  or  more  of  their  conductors.  The  total  number  of  persons  extricated 
from  burning  buildings  by  the  escapes  and  conductors  of  the  Royal  Society  during  the  last 
year  has  been  77,  as  shown  iti  the  table  on  the  preceding  page. 


The  beneficial  oharaeter  and  extent  of  the 
services  rendered,  as  exhibited  in  the  above 
summary,  may,  perhaps,  excite  some  little 
surprise,  from  the  circumstance  of  a  large 
number  of  the  foregoing  cases  being  little 
known  beyond  the  immediate  vicinity  in 
which  the  occurrence  took  place,  no  notice 
appearing  in  the  newspapers  of  the  peril  of 
the  rescued,  or  the  praiseworthy  exertions 
of  the  rescuers.  It  is  a  lamentable,  but 
often-observed  fact,  that  if  a  life  is  lost— or, 
as  very  recently  happened,  a  drilnken  pros- 
titute set  fire  to  her  bedding,  and  got  slightly 
burned — the  catanUly  is  Chronicled  and  Ad- 
tfertised  throughout  the  length  and  breadth  of 
the  land.  "  Such  mishaps,"  says  Knicker- 
bocker,  "  like  cayenne  in  cookery,  do  give 
a  pungency  and  flavour  to  the  dull  detail  of 
history."  But  when  a  whole  family  are 
snatched  as  brands  from  the  burning,  by 
the  vigilance  and  heroismlbf  a  fife-escape 
conductor,  the  thing  appears  to  be  regarded  i 
as  such  a  perfect  matter  of  course  trans- 
action, as  to  be  altogether  beneath  notice. 
The  Morning  Heraidt  however,  must  be  no- 
ticed as  an  honourable  exception  to  this  rule, 
as  most  of  the  cases  of  life-saving  have  been 
duly  Heralded  in  its  pages ;  and  in  publish- 
ing an  annual  summary  of  the  happy  results 
of  tlie  Royal  Society**  labours,  observes  : — 
^'  We  give  the  summary  in  full,  as  present* 
tng  in  the  clearest  form  the  resulu  of  an 
Institution  of  which  but  little  is  compara- 
tively known  or  heard;  its  officers  and 
stations  are  only  to  be  seen  of  a  night  at 
our  street  comera,  and  the  solitary  passers 
by  scarcely  reflect  on  the  benefits  of  a  ma- 
chine, required,  it  is  true,  but  occasionally ; 
but  when  needed,  of  more  value,  than  the 
property  of  a  millionaire.  It  is  only  sur- 
prising  that  such  an  institution  is  a  voluntary 
one.  We  believe,  however,  it  presents  ex- 
ample for  imitation  to  many  a  public  de- 
partment in  DiSINTBRSBTEDNESa,  Eneroy, 
and  Success." 

During  the  eleven  years  that  the  Koyal 
Society  for  the  Protection  of  Life  from  Fire 
has  been  in  operation,  viz.,  from  1845  to 
1855,  the  total  number  of  fires  attended  has 
been  2,412  ;  and  the  number  of  lives  saved. 

The  following  fatal  fires  require  a  passing 
notice : — 

February  16,  10 (  p.m.  The  most  cala- 
mitous and  largest  fire  of  the  year,  broke 


out  in  the  extensive  ateam  mw-mills  and 
timber-yard  of  Messrs.  Routledge,  on  the 
north  side  of  HoUand-street,  Blaokfriara. 
road.  The  flames  burst  forth  so  suddenly, 
that  the  fire-illumined  aky  soon  apprised 
the  firemen  at  the  various  engine-stations 
of  the  outbreak,  and  procured  a  rapid  at- 
tendance at  the  scene  of  destruction.  A 
most  intense  frost  prevailed  at  the  time,  and 
the  utmost  difficulty  was  experienced  in 
obtaining  water.  At  an  early  period  of  the 
oonfiagration,  a  wall  and  pile  of  burning 
timber  fell,  and  buried  Mr.  Thomas  Jack- 
son, (a  step-son  of  Mr.  Braidwood)  in  the 
rUins.  The  deceased  was  a  young  man  of 
great  promisei  whose  courteous  and  affable 
demeanour  had  endeared  him  to  a  large 
circle  of  acquaintance,  and  procured  for 
him  the  esteem  and  regret  of  all  who 
knew  him.  From  Messrs.  Boutledge's 
premises,  the  fire  rapidly  extended  to  the 
flour  warehouses  of  Messrs.  Waters,  and  to 
the  manufactory  of  Sir  Johiv  Kennie,  on 
the  east;  and  to  the  bottle  warehouse  of 
Messrs.  Hickman,  and  the  oil-cake  ware- 
houses of  Mr.  Scott,  on  the  west.  The 
engines  of  the  Brigade  and  the  West  of 
England  having  obtained  a  tardy  supply 
of  water,  were  plied  with  the  utmost  vigour, 
and  the  steam  floating- engine  being  brought 
alongside  lent  its  f  powerful  aid|  after  a  few 
hours'  desperate  struggle,  the  spread  of  the 
fire  was  arrested,  but  it  was  not  wholly  ex- 
tinguished until  several  days  afterward. 

On  the  day  following,  February  17,  a 
fatal  fire  occurred  at  Lock-wharf,  Agar- 
town,  from  the  explosion  of  a  naphtha  still  i 
when  Mr.  C.  B.  Mansfield,*  and  Mr.  Cop- 
pin,  his  assistant,  were  so  seriously  burned, 
that  they  shortly  afterwards  expired  in  the 
Middlesex  Hospital,  to  whieh  they  were 
removed. 

Mareh  7,  10}  p.m.  A  fire  broke  out  in 
the  shop  of  Mr.  Lawford,  stationer,  in 
Clipstone- street,  Fitzroy-squarc.  The  up- 
per part  of  the  house  was  occupied  by 
numerous  lodgers,  most  of  whom  were  at 
the  time  in  bed  asleep.  The  moment  an 
alarm  was  given,  Conductor  Moore  arrived 
with  the  Royal  Society's  escape  from 
Great  Portland-street,  closely  followed  by 
Conductor  Whatley,  from  Trinity  Church. 
Either  no  efibrt  had  been  made  to  rouse 
the  numerous  inmates,  or  if  made  had 
failed.    Several  persons  managed  to  escape 


three  parishes  which  maintain  their  own  parochial  Fire-escapes. 
Soeietv'i  district,  at  whieh  tight  lives  were  lost,  no  less  th 
«  VldevoKlxU.,p.26«;  note  at  foot. 


At  four  or  the  rethsinlDg  fixes,  in  the 
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from  tbe  first-floor  $nd  lower  part  of  the 
premises,  iind  on  the  arriYal  of  the  escape 
coBductors,  tvo  elderly  females  presented 
tbemselfes  al  tbe  second  floor  window. 
Moore  brought  down  oaoi  and  Whatley  the 
other,  and  placed  them  in  salety.  Hearing 
that  other  persons  were  still  in  the  pre- 
mises, the  Conductors  ascended  to  the 
third  floor  windows  and  tried  to  make  an 
entranee,  as  also  by  the  roof;  but  after 
getting  seferely  scorched,  they  were  com- 
peUed  to  retreat  without  being  able  to 
accomplish  their  object.  By  the  exertions 
of  the  firement  the  flames  were  soon  ex- 
tinguished, when  in  the  third  floor  front 
room  they  found  the  bodies  of  three  females, 
(an  aged  mother  and  two  grown-up  daugh- 
ters) and  in  the  adjoining  room  the  body  of 
another  female,  in  all,  four  lodgers  who 
perished  in  the  fire,  the  cause  of  whieb 
could  not  be  ascertained. 

On  the  day  following,  March  8,  at  noon, 
a  fire  broke  out  in  the  lower  part  of  the 
premises  of  Mr.  Rouse,  picbaker,  64,  Far- 
ringdon-street  So  sudden  and  febement 
was  the  outbreak,  that  Mrs.  Rouse  and  her 
father  escaped  from  the  lower  part  of  the 
premises  with  great  difficulty.  Two  female 
lodgers  were  at  the  time  in  the  second^ 
floor  in  bed.  The  Brigade  engine-station 
being  nearly  opposite,  all  hands  were  inu 
mediately  turned  out  {  sub-engineer,  Per- 
rier,  passing  through  the  next  house  on 
to  some  leads  at  the  back,  succeeded  in 
rescuing  one  of  the  females,  who  threw 
herself  into  his  arms.  The  other  female, 
Jane  Evans,  aged  twenty-four,  got  out  of 
tbe  second  floor  window  and  hung  by  the 
cill  for  a  few  minutes ;  the  Brigade  jump- 
ing-sheet  was  immediately  got  out,  but 
before  it  could  be  extended  the  unibrtu- 
nate  woman  let  go,  andj  fell,  receiving 
such  severe  injuries  as  to  cause  immediate 
death. 

March  14,  2  A.if.  A  fire  wss  discovered, 
burning,  in  the  White  Swan  Tavern,  Salis- 
bury-court, Fleet-street.  The  Police-con- 
stables on  duty  in  the  aewhbourhood  had 
smelt  fire  for  more  than  an  hour  previously, 
but  could  not  detect  its  whereabout.  The 
fire  had  commenced  in  the  lower  part  of 
the  house,  at  the  back,  and  had  ascended 
the  staircase  up  to  the  attics  before  disco- 
vered. In  the  back  attic  slept  a  female 
servant,  who  perished  from  sufibcation  be- 
fore any  efibrt  could  be  made  for  her 
rescue.  The  R^al  Society's  fire-escape, 
from  Bridge-street,  wss  promptly  brought 
to  the  spot,  and  Conductor  Stevens  suc- 
ceeded in  rescuing  the  landlord,  Mr.  Cook, 
and  his  wife,  the  only  other  inmates  of  the 
premises.  The  building  was  nearly  burned 
out,  and  the  roof  off,  before  the  fire  could 
be  wholly  extinguished*   The  {(ditpr  pf  the 


Weekly  IHspaiek,  speal^ing  approvingly  of 
the  promptitude  with  which  toe  fire-escape 
was  brought  to  the  rescue,  and  of  the 
pfaiaeworthy  exertions  of  the  conduotov, 
Stevens»  says,  *^  He  seemed  a  dauntless 
fellow,  well  worthy  of  the  post  assigned 
him," 

In  litUe  more  than  a  week  after-**-  March 
2$,  4|  A.M.,  another  fatal  fire  occurred  at 
a  ea^eci  chop,  and  supper  rooms,  in 
Princes-street,  Jjeieester-square,  kept  by 
Mr.  Sturt.  It  appeared  that  the  house  was 
only  closed  at  about  three  o'clock ;  the  in- 
mates oonsiated  of  two  female  servants, 
who  slept  on  the  top  floor,  a  man  and  wo- 
man, lodgers,  who  were  sleeping  in  the 
second  floor  front,  while  tbe  back  room  on 
the  same  floor  was  oeeupied  by  a  female 
lodgevt  Mrs.  Anthony,  who  only  took  up 
her  residence  there  late  the  night  before. 
At  the  tieoe  stated,  a  Poliee»eon8table  dis- 
covered a  fire  raging  in  tbe  lo^rer  part  of 
the  premises,  and  raised  an  alarm.  The 
two  female  servants  appear  to  have  been 
roused  by  the  smoke  shortly  before,  and  they 
succeeded  in  rushing  down  stairs  and 
making  their  escape.  In  a  very  few  mi- 
nutes the  Royal  Society's  fire-escape,  from 
lieicester-squarc^  (where  it  had  only  been 
stationed  a  few  days),  was  placed  in  front 
of  the  burning  building  by  Conduetor  Wd- 
ford,  and  the  two  persons  in  the  seoend 
fioor  front  room  were  brought  down  the 
escape  in  safety.  The  conductor  was  un- 
able to  learn '.if  any  other  person  remained 
in  the  housed  and  the  staircase  being  in 
fiames,  it  was  impossible  to  get  to  the  baok 
rooms  to  search  them.  The  early  arrival 
and  active  exertions  of  the  fire-brigade 
soon  extinguished  the  fire,  the  ravages  of 
which  had  been  confined  principally  to  the 
shop,  staircase,  and  two  upper  rooms.  As 
soon  as  the  fire  was  put  out,  Mrs.  Anthony 
wae  found  suffocated,  on  the  floor  of  her 
room,  which  the  fire  had  not  entered.  Had 
she  put  her  head  out  of  the  window,  she 
might  have  temuned  uniigurtdf  at  any 
rate  her  presence  there  being  seen,  would 
BO  doubt  nave  led  to  her  immediate  rescue. 

April  80,  m  P.M.  The  City  was  again 
the  scene  of  a  fatal  fire,  which  broke  out  in 
the  premises  No.  66,  Leadenball-street,  in 
tbe  occupation  ef  Mr.  Preston,  stationer. 
The  inokates  at  the  time  consiated  of  Mr. 
and  Mrs.  Preston,  their  three  children,  two 
female  servants,  and  an  appientiee  named 
Parker,  between  thirteen  and  fourteen  years 
of  age.  The  third  floor  was  occupied  by 
Mrs.  Kent,  two  ebildrea,  and  a  female  ser- 
vant All  the  inmates  had  retired  to  rest 
except  Mr.  Preston  i  he  was  about  to  do  so, 
when  he  discovered  that  the  lower  part  of 
the  house  was  in  flames.  Having  atsnaed 
the  wM»  9f  th»  iamateii  he  Msiited  them 
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to  escape  through  a  )f&ck  window  on  to  the 
roof  of  some  adjoining  premises,  and  it  was 
supposed  tbst  all  were  safely  extricated. 
Unfortunately,  howerer,  it  subsequently 
turned  out  that  the  apprentice  had  stopped 
behind  to  dress  himself,  and  wss  OTer- 
powered  by  the  smoke  and  heat  which 
rushed  up  the  stairs  into  his  bed-room. 
While  this  was  going  on  at  the  back  of  the 
house  no  alarm  had  been  given  in  iVont; 
and  the  constable  of  the  beat,  with  a  fire- 
escape  conductor,  were  standing  within  ten 
doors  of  the  burning  building  in  perfect 
ignorance  of  what  wss  going  on  so  close  to 
them.  The  fire  being  at  lengdi  perceived, 
an  alarm  was  given,  the  fire-escape  wss 
instantly  placed  in  front  of  the  house,  and 
the  conductor  entered  the  second  floor, 
which  he  found  fitted  up  as  a  printing, 
office;  he  therefore  ascended  to  the  third 
fioor,  but  the  volume  of  smoke  and  heated 
air  pouring  out  of  the  window  forbad  an 
entrance.  At  this  moment  an  immense  body 
of  rarefied  air  forced  out  the  first  floor 
windows  and  shutters,  driving  them  across 
the  street,  and  the  conductor  was  compelled 
to  descend,  with  the  Arm  conviction,  how- 
ever, that  no  life  remained  in  any  part  of 
the  premises.  The  firemen  were  promptly 
in  attendance,  but  the  flre  had  gained  such 
an  ascendancy  that  there  was  no  chance  of 
saving  the  front  premises.  The  progress  of 
the  flames  was,  however,  arrested  in  the 
back  premises  to  which  they  had  extended. 
The  body  of  the  poor  boy  was  subsequently 
found  in  the  falling  debris  of  the  building, 
but  the  origin  of  the  fire  remained  involv^ 
in  impenetrable  mystery. 

August  3, 11  A.M.  A  fire  was  discovered 
by  a  Folice-constable  in  the  lower  part  of 
the  premises  of  Mrs.  Tribe,  beershop  keeper, 
Churoh-road,  St  Pancras.    He  immediately 

gave  an  alarm,  and  roused  Mrs.  Tribe  and 
er  daughter  (the  only  inmates),  who  slept 
in  the  first-floor  back  room.  In  a  few  mi- 
nutes  they  came  to  the  front  window,  when 
the  constable  told  them  to  jump  out  and  he 
would  catch  them  ;  but  instead  of  doing  so, 
Mrs.  Tribe,  with  her  daughter,  went  up  to 
the  second  floor.  An  explosion  shortly 
afterwards  took  place,  and  the  house  be- 
came  enveloped  in  flames,  so  that,  although 
two  fire-escapes  were  soon  in  attendsnce,  it 
was  impossible  to  enter  the  building,  and 
the  inmates  had  disappeared.  The  parish 
engine  was  brought  from  St  Pancras  Work* 
house  by  a  gang  of  paupers ;  but,  being 
unaccompanied  by  any  person  competent  to 
set  it  to  work«  the  fiames  for  a  time  raged 
uncontrolled,  and  the  house  was  all  but 
destroyed.  The  coroner's  inquest  failed  to 
elicit  the  cause  of  the  fire,  or  to  explain  the 
extraordinary  conduct  of  Mrs.  Tribe.  It 
did  appear,  however,  that  the  wm  tnuoh  de- 


pressed in  spirits  the  day  before,  in  conse- 
quence of  pecuniary  embarrassment,  and 
had  threatened  to  destroy  herself.  The 
coroner  said  *'  it  was  quite  clear  the  poor 
woman  was  in  a  state  of  wretchedness  on 
account  of  the  failure  of  her  business ;  but, 
after  all,  there  was  no  proof  that  she  had 
wilfully  destroyed  her  life;*'  and  the  jury 
returned  a  verdict  of  "  Accidental  Death." 

August  11,  m  P.M.  A  roost  disastrous 
fire  occurred  in  the  premises  of  Mrs.  Ford« 
ham,  pawnbroker,  in  George-row,  Ber- 
mondsey.  The  inmates  at  the  time  consisted 
of  Mrs.  Fordham,  her  brother,  Mr.  Wood, 
four  sons,  and  a  female  servant.  Mrs. 
Fordham  being  aroused  by  the  smoke,  gave 
the  alarm  to  the  other  parties,  and  then 
effected  her  escape,  with  two  of  her  sons, 
through  the  next  house.  Mr.  Wood,  the 
servant,  and  youngest  spn  (only  four  years 
old),  seem  to  have  made  for  the  street  door, 
and  were  either  sufibcated  by  smoke  on  the 
stairs,  or  perished  by  its  giving  way  with 
them.  Another  son,  aged  fourteen,  appears 
to  have  fainted  and  been  sufibcated  in  the 
top  room,  where  he  slept.  On  the  arrival 
of  the  Bermondsey  parish  fire-escape,  the 
smoke  was  so  great  that  no  person  could 
enter  the  windows.  Half-an-hour  elapsed 
before  the  Sonthwark  mains  yielded  any 
water,  and  the  premises  were  in  consequence 
almost  entirely  destroyed. 

October  17,  9^  a.m.  A  flre  broke  out  in 
the  house  of  Mr.  Hal  11  well,  known  as  the 
Oreen  Man  public-house,  in  Green-street, 
Church-street,  Blackfriars-road.  Mr.  Hal- 
liwell.  Miss  Sutton — his  wife's  sister,  and  a 
lodger— John  Otten,  were  the  only  persons 
in  the  premises.  The  locality  is  one  rarely 
visited  during  the  night,  and  the  flre  was 
raging  furiously  in  the  bar  some  considera- 
ble time  before  it  was  discovered  by  the  in- 
mates. Mr.  Halliwell,  who  slept  in  the 
second-floor  front  room,  went  down  to  call 
Miss  Sutton  on  the  first-floor,  when  he 
found  she  had  jumped  from  a  back  window 
into  the  yard.  He  then  returned  to  his  own 
room,  for  his  clothes ;  but  the  smoke  and 
heat  nearly  overpowered  him,  and  he  was 
obliged  to  get  out  of  window,  hanging  by 
the  cill,  and  calling  loudly  for  help.  A 
body  of  flames  from  below  fired  his  shirt 
and  burned  the  lower  part  of  his  person,  so 
that  he  was  compelled  to  drop,  falling  heavily 
on  to  the  pavement  The  neighbours  being 
now  roused,  and  the  police  arriving,  Mr. 
Halliwell  was  conveyed  to  St  Thomas's  Hos- 
pital, where  he  expired  the  same  evening. 
The  lodger  leaped  out  of  a  window  on  to 
the  roof  of  the  Christchurch  Sunday-school, 
from  whence  he  was  rescued  by  Conductor 
Perkins,  who  arrived  with  the  Royal  Socie- 
ty's firo-escape  in  a  very  few  minutes  after 
the  alann  was  given.     After  placing  Mr. 
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Otten  in  safety,  the  Condnotor  next  pro- 
ceeded to  rescue  Miss  Satton,who  Ut  help- 
lessly in  the  yard,  exposed  to  the  heat  of 
the  fire.  With  the  aid  of  the  police,  he 
succeeded  in  extrieaUng  her,  and,  finding 
she  was  much  cut  and  humed^  she  was  also 
removed  to  the  hospitsL  The  length  of 
time  the  fire  had  been  burning  nnperceivcd, 
and  the  large  quantity  of  inflammable  spirits 
on  the  premises,  rendered  the  conflagration 
so  violent  that  the  flre  was  not  extinguished 
until  Uie  premises  and  its  contents  were 
destroyed.  A  statement  that  appeared  in 
some  of  the  newspapers— that  "  the  house 
was  burned  down,  and  a  life  lost,  through 
opening  the  doors  for  the  ihmates  to  escape  " 
—was  wholly  untrue.  It  was  proved  on  oath 
by  the  conaUble,  at  the  inquest,  that  no 
door  was  tpenedf  but  that  they  were  burned 
away  hjf  ikt  pre.  All  the  inmates  had 
quitted  the  premises  before  any  assistance 
reached  the  spot  I 

^October  27,  llf  p.m.  A  flre  took  place 
in  the  shop  of  Mr.  Smith,  tailor,  ^o,  8, 
Dockhead,  fiermondsey,  through  some  paper 
patterns  that  were  hanging  against  the  wall 
having  been  ignited*  Mr.  Smith,  his  wife, 
three  children  and  a  servant  girl,  were  in 
the  house,  all  of  whom  escaped  in  safety, 
except  the  youngest  child,  a  boy  one  Tear 
and  ten  months  old,  who  was  left  behind 
in  a  crib  in  Mrs.  Smith's  bed-room  in  the 
confttsion,  and  burned  to  death. 

December  2,  1  If  p.m.  A  flre,  attended 
with  Iocs  of  life,  broke  out  in  the  premises 
of  Mr.  Mott,  linen-draper.  No.  70,  Broad- 
street,  Batcliff.  Mr.  Mott,  on  being  alarmed 
by  a  constable,  with  his  family,  happily  ef. 
feeted  his  escape.  The  shopman,  a  young 
man  named  King,  was  unable  to  follow 
them,  and  appeared  at  the  third  floor  win- 
dow, calling  loudly  for  help)  uiged  by  the 
approach  of  the  flames,  he  threw  himself 
firom  the  window,  and  was  killed  on  the  spot. 
Becember  20,  i^|p.M.  A  most  lamen- 
table fire  took  place  in  the  house  of  Mr. 
Bygrave,  gas-fitter,  &c,  Ko.  25,  Mint- 
street,  Southwark.  The  fire  began  in  a 
back  room  on  the  ground  fioor,  and  had 
made  great  progress  before  it  was  discovered. 
There  were  no  less  than  four  fiunilies  in  the 
house  at  the  time  of  the  outbreak.  Mr. 
Bygrave  and  his  family,  who  occupied  the 
first  floor,  succeeded  in  rushing  down  the 
burning  stairs  and  escaped  into  the  street, 
but  the  egress  of  all  those  above  was  efiec- 
tually  cut  ofi*.  In  the  third  floor  flront 
room  slept  Mr.  afld  Mrs.  Bvgrave,  sen.; 
the  back  room  on  the  same  floor  beiuff  oc- 
cupied by  Lydia  Robins,  and  her  child  two 
and  a  half  years  old ;  being  very  near  her 
confinement  Eliza  Powers  (another  lodger) 
with  two  children,  was  sleening  in  her 
room.    Mrs.  Powers  was  BWoke»  by  Lydia 


saying,  "Eliza,  get  up,  the  house  is  on 
fire;"  she  said  the  room  was  at  that  time 
so  full  of  smoke,  that  a  rushlight  which 
was  burning,  could  scarcely  be  perceived. 
Mrs.  Powers,  with  her  two  children  escaped, 
she  knew  not  how,  on  to  the  roof  of  the  ad- 
joining house;  and  Mr.  Bygrave,  sen.,  with 
his  wifb  and  another  lodger  on  to  the  roof 
of  the  next  house  on  the  other  side  of  No. 
25,  from  whence  they  were  all  happily 
rescued  by  Conductor  Hsll,  with  the 
Royal  Society's  fire-escape.  The  bodies 
of  Lydia  Robins  and  her  child,  as  well  as 
an  infant,  to  which  she  had  given  birth  in 
her  agony,  were  afterwards  found  in  the 
ruins.  On  examination,  it  was  evident  that 
the  fire  had  been  occasioned  by  a  copper- 
flue  in  No.  24.  The  back  rooms  of  the  two 
houses  were  separated  by  a  brick  and  timber- 
framed  wall;  a  copper  had  been  recently 
set,  and  was  used  for  the  flrst  time  only  the 
night  belbre.  The  "brick  nog^n"  hsd 
been  used  to  form  one  side  of  the  flue,  snd 
the  end  of  the  furnace  abutted  immediately 
against  an  upright  timber,  which  on  the 
other  side  of  the  wall  was  in  contact  with 
the  shelves  of  a  cupboard  in  Mr.  Bygrave's 
back  kitchen.  Mr.  Charlton,  the  brick- 
layer  who  set  the  copper,  said  that  on  sound- 
ing the  wall,  which  was  coated  with  plaster, 
he  thought  it  waa  a  substantial  brick  wall, 
and  sufficient  to  form  one  side  of  the  flue. 
He  admitted  he  ought  to  have  taken  the 
plaster  down,  and  was  sorry  he  hsd  not 
done  so.* 

The  jury  returned  a  verdict  of  <*  Man- 
slaughter against  Everett  Charlton,"  and 
the  coroner  committed  him  for  trial  at  the 
next  session  of  the  Central  Criminal  Court, 
where  he  was,  however,  '*  acquitted."  On 
reference  to  the  eaiuet  rf  fi/rt^  it  will  be  seen 
that  no  less  than  thirteen  fires  were  occa- 
sioned during  the  year  by  the  defective 
construction  of  copper-fiues,  but  fortunately 
only  one  was  attended  with  fatal 
quences. 

{To  he  coneJudid  in  mar  nejet.) 


FARADAY'S  EXPERIMENTAL  RE- 
SEARCHES  IN  ELECTRICITY. 

(Conthmed  from  page  103.) 
The  next  series  in  this  volume  (the  22nd 
of  the  ;entire  series)  gives  a  long  account  of 
various  experimente  bearing  on  the  connec- 
tion of  magnetism  and  crystalline  forms,  or 
on  what  Faraday  terms  the  magne-eryeiattie 
force.  It  is  not  easy  to  give  a  clear  and 
satisfactory  description  of  »is  class  of  facto 
in  anything  like  a  short  space ;  and  indeed 
the  whole  of  this  branch  of  the  science 
remains  yet,  we  believe,  in  a  rather  uncer. 
tain  and  nnietUod  state.    The  labonrs  of 
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PJiickier,  Raieh,  Weber,  KnobUnch,  Tyn- 
daU,  and  others^  within  the  last  few  years, 
have  accumulated  a  mass  of  new  facts  which 
mast  be  carefully  considered  before  we 
T^nture  to  come  to  any  definite  conclusion. 
These  fresh  additions  to  our  knowledge  are 
of  the  greatest  interest  and  import^Qe,  for 
they  bring  us  nearer  and  nearer  to  the 
solution  of  the  great  problem  of  moleoular 
forces.  These  later  researches  in  some 
respects  modify,  and  in  others  extend  the 
previous  results  obtained  by  Faraday. 

The  msin  feature  of  this  new  class  of 
facts  discoFcred  by  Faraday  is,  that  when 
a  body  of  crystalline  structure  is  suspended 
between  the  poles  of  a  magnet  it  takes  up, 
or  tmuit  to  take  up,  a  certain  position  de- 
pending on  the  crystalline  arrangement  of 
ita  particles,  and  independent  of  any  other 
pioperties  it  may  have  as  a  mognetio  or 
diawuignelie  substance.  This  new  force  will 
therefore  be  found  acting  sometimes  as  an 
auxiliary  to  the  wtagnetic,  and  sometimes 
to  the  iiiamtign$tie  force  s  or,  in  other  words, 
it  will  sometimes  eounteraot  the  influenoe 
of  the  one  force  and  sometimes  that  of  the 
other.  Thus  pieces  of  crystalline  bismuth 
were  found  to  point  axfaUy^  §quatoriallif, 
or  obUquelift  aeoording  to  the  different 
arrangement  of  their  particles.  **  Other 
pieces  were  then  taken  of  diflforent  forms, 
or  shaped  into  various  forms  by  rubbing 
them  down  on  stone ;  but  they  ii\  pointed 
well,  and  took  up  a  final  position  which 
had  no  reference  to  the  shape,  but  was 
manifestly  dependent  on  the  crystalline 
condition  of  the  substanoe,  In  ^1  these 
cases  the  bismuth  was  diamagnetic,  and 
strongly  repelled  by  either  magnetic  pole, 
or  from  the  axial  line."  (page  85.)  **  The 
efieot  occurs  with  a  single  magnetic  pole  s 
and  it  is  then  striking  to  observe  a  long 
piece  of  a  substance,  so  diamagnetic  as  bis- 
muth, repelled,  and  yet  at  the  same  moment 
set  round  with  force  axially,  or  end  on,  as 
a  piece  of  magnetic  substance  would  do." 
"  The  direction  of  this  force  is,  in  relation 
to  the  magnetic  field,  axial  and  not  equa- 
torioL  *  *  It  is  difiicult  readily  to  describe 
the  position  of  tliis  force  in  relation  to  the 
crystal,  though  most  easy  to  ascertain  it 
experimentally.  The  form  of  the  bismuth 
crystal  is  said  to  be  that  of  a  cube,  and  of 
ita  primitive  particle  a  regular  octohedron. 
To  me  the  crystals  do  not  seem  to  be  cubes, 
but  eitlier  rhomboids  or  rhombic  priantM, 
approaching  very  nearly  to  eubee.  •  •. 
Whataver  be  the  trne  form,  it  is  manifest, 
upon  inspection,  that  the  aggrc^atory  foree 
tends  to  produce  crystals  having  more  or 
less  of  the  rhomboidal  shape  and  rhombic 
planes ;  and  that  these  crystals  run  together 
m  symmetric  groups,  generally  in  the  di« 
ruction  of  their  longest  dJAmetar.    Now  the 


line  of  wktgne^eryitalUc  force  almost  always 
coincides  with  this  direction  where  the 
lattot  is  apparent"  (pages  88,  89.)  This 
magnecrystallic  force  **  does  not  manifest 
itself  by  attraction  or  repulsion,  or  at  least 
does  not  cause  approach  or  recession,  but 
gives  fMM^ieii  only.  The  law  of  action 
appears  to  be  that  the  Hue  or  axis  of  maq- 
NB-caYSTALLicybrctf  (being  the  resultant  of 
the  aotion  of  all  the  molecules),  tetult  io 
phoe  itmif  paraUel  or  ua  a  taageut  to  ike 
magmetie  curve  or  line  of  mogngtic  ybroe, 
poiihtg  through  the  piaee  where  the  crystal  it 
situated."  (page  90.) 

"These  resulta  are  altogether  very  dif- 
ferent," says  Faraflay,  (p.  87,)  ''from  those 
produced  by  diamagnetic  action."  **  They 
are  equally  distinct  from  those  discorered 
and  described  by  Flftcker,  in  his  beautiful 
researches  into  the  relation  ef  the  optic  axis 
to  magnetic  action,  for  there  the  force  is 
equatorial,  whereas  here  it  is  axial.  8o 
they  appear  to  present  to  us  a  new  force,  or 
a  new  form  of  force,  in  the  molecules  of 
matter,  which,  for  oonvenience  sake,  I  will 
conventionally  designate  by  a  new  word,  as 
the  wtagne'CrystalUc  force."  Faraday  thinks 
that  **in  reference  to  bismuth  and  many 
other  bodies,  it  is  probable  that  magnetic 
force  will  give  a  more  important  indication 
in  relation  to  the  essential  and  real  crystal- 
line structure  of  the  mass  than  ita  form  can 
do.  These  experimenta  on  bismuth  are 
not  difiicult  of  repetition,"  he  adds,  *<for 
exeept  those  which  require  tlie  sudden  pro* 
duction  or  cessation  of  the  magnetic  force, 
the  whole  may  be  repeated  with  an  ordinary 
horse-shoe  magnet." 

On  some  questions  of  great  interest  in 
the  investigation  of  the  nature  of  this  new 
force,  Faraday  was  not  successful  in  obtain- 
ing any  positive  results;  for  instance, 
whether  magnetisn^,  when  made  to  operate 
in  a  substance  in  the  act  of  crystallizing, 
infiueaces  the  crystalline  arrangement  of 
the  particles;  and  secondly,  whether  ciya- 
tals  bring  away  any  temporary  or  permanent 
properties  or  powers  from  the  magnetic 
field.  **  I  held  crystals  in  difierent  positions 
in  the  field  of  intense  action  of  a  powerful 
electro-mitgnet,  having  conical  termina- 
tions very  near  to  each  other;  and  aaer 
some  time,  removed  them  and  applied  them 
instantly  to  a  very  delicate  astatic  magnetic 
needle ;  but  I  could  not  perceive  that  they 
had  the  least  extra  efifect  upon  it,  because  of 
such  treatment."  (p.98).  He  also  endeavoured 
in  vain  to  obtain  any  detided  answer  to  the 
question,  "Whether  two  crystals,  or  uni- 
formly crystallised  masses  of  bismuth,  can 
mutually  affeet  each  other  ;  and  if  so,  what 
the  nature  of  these  affections  are  ?  what  is 
the  relation  of  the  equatorial  and  terminal 
parte  t  and  what  the  direetion  of  the  forces  t" 
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In  liot»  FsMday  ieemt  to  have  exambad 
the  subject  in  almoat  evexy  pouible  aspeot ; 
aad  he  has  done  good  aervice  by  recordiag 
even  hit  nerely  negative  resulU. 

Similar  reaults  to  those  with  hivmuth  were 
obtaiiied  with  antimony  and  arsenic.  No 
prooit  of  this  new  force  were  exhibited, 
noweyer,  by  line,  copper,  tin,  gold,  lead, 
and  several  other  substances  which  were 
tried.  Several  of  the  magnetic  salts  pre- 
sented very  striking  magne-crystallio  phe« 


**  {2560.)  The  magne-ciystallio  force  ap- 
pears to  be  very  clearly  distinguished  from 
either  the  magnetic  or  diamagnetio  forces, 
in  that  it  oausee  neither  Approach  nor  reces- 
sion ;  consisting  not  in  attraction  or  repul- 
sion, but  in  its  giving  a  certain  determinate 
position  to  the  mass  under  its  influence,  so 
that  a  given  line  in  relation  to  the  mass  is 
brought  by  it  into  a  given  relation  with  the 
direction  of  the  external  magnetic  power. 
(2&61.)  I  thought  it  right  very  carefully  to 
examine  and  prove  the  conoluaion,  that 
there  was  no  connection  of  the  foree  with 
either  attractive  or  repulsive  influences." 
To  prove  this,  several  very  careful  experi- 
ments were  made  with  a  delicate  torsion- 
Valanoe,  which  were  confirmed  by  others. 
**{256%)  This  force  then  is  distinct  in  its 
character  and  effects  from  the  magnetic  and 
diamaguetic  forms  ^of  force.  On  the  other 
hand,  it  baa  a  most  msnifest  relation  to  the 
crvstalline  structure  of  the  bismuth  and 
other  bodies,  and  therefore  to  the  molecules, 
and  to  the  power  by  which  these  molecules 
are  able  to  build  up  the  crystalline  masses. 
It  appears  to  me  impossible  to  conceive  of 
the  results  in  any  ether  way  than  by  a  mu. 
tual  leaction  of  Uie  magnetic  force  and  the 
force  of  the  paitiolea  of  crystal  on  each 
ether  s  and  this  leads  the  mind  to  another 
conoluaion,  namely,  that  as  far  as  they  can 
act  on  each  other,  they  partake  of  a  like 
nature ;  and  bringa,  I  Uiink,  fredi  help  for 
the  solution  of  that  great  problem  in  the 
philosophy  of  molectdar  forces  which  as- 
sames  that  they  all  have  one  oommon  ori- 
gin."    (Pages  US,  U4.) 

The  application  of  heat,  at  a  certain  tom- 
perature  (near  the  point  of  fusion)  waa  found 
to  destroyithe  magne-crystallio  force  in  crys- 
tals of  bismuth  ;  and  this  may  serve  to  ex- 
plain the  failure  of  the  attempt  to  iofluence 
the  form  of  crystallization  by  the  action  of 
magnetism  during  the  procesa;  "for  the 
metal  must  acquire  the  solid  state,  and  be 
lowered  through  several  degrees,  probably, 
before  it  oan  exhibit  the  magne-crysUllic 
phenomena.  If  heat  has  the  same  effect  on 
all  bodies  prior  to  their  liquefaction,  then,  of 
course,  auch  a  procesa  can  be  applied  to 
neneof  them." 

"(2676.)  A  most  important  qiieation  next 


ariaeain  Mlatkn  to  theaiaiiia-aiyatallio  foree, 
namely,  whether  it  !•  an  original  force  inhe^ 
rent  in  the  crystal  of  bismuth,  ^c,  or  «be^ 
ther  it  ia  induced  under  the  magnetio  and 
electric  influences.  When  a  piece  of  soil 
iron  is  held  in  the  vicinity  of  a  magnet,  it 
acquires  new  powers  and  proprrtiee.    Some 

Sersons  assume  thia  to  depend  upon  the 
evelopment  by  induction  of  a  new  foree  in 
the  iron  and  its  particles,  like  ia  nature 
to  that  in  the  inducing  magnet  i  by  others  il 
is  considered  that  the  force  originally  existed 
in  the  particles  of  the  iron,  and  Uiat  the  in- 
ductive action  consisted  only  in  the  arrange- 
ment of  all  the  elementary  forces  in  one 
general  direction.  Applying  thia  to  the 
crystal  of  bismuth,  we  cannot  mike  use  of 
the  latter  supposition  in  the  same  manner  i 
for  all  the  particleaare  arranged  beferc^aud, 
and  it  is  that  very  arrangement  of  them  and 
their  forces  which  gives  the  bismuth  its 
power.  If  the  particlea  of  a  fubf tanee  be 
m  the  beterogeneoua  eondition  pospeased  by 
those  of  the  iron  in  its  unmagnetie  state, 
then  the  magnetic  force  may  devolve  the 
magnetic  and  also  the  diamagnetie  condi- 
tion, which  probably  is  a  oondition  of  in- 
ductipn  i  but  it  does  not  appear  at  onee  that 
it  oan  develope  a  state  of  the  kind  anv  under 
consideration. 

*<(2£77.)  That  the  particles  hold  their 
own  to  a  great  extont  in  all  the  vesulto  is 
manifeat,  by  the  consideration  that  they 
have  an  inherent  power  or  force-^the  orya- 
talline  force^which  is  so  unchangeable  that 
no  treatment  to  which  they  can  be  eubjected 
can  alter  itj  that  it  is  this  very  foroe  which, 
placing  the  particlea  in  a  regular  position  in 
the  mass,  enables  them  to  act  Jointly  on  the 
magnet  or  the  electric  current,  and  affect, 
or  be  affected  by  them  i  and  that  if  the  par- 
ticlea are  not  so  arranged,  but  are  in  all 
directions  in  the  masa,  then  the  sum  of  their 
forces  externally  is  nothing,  and  no  iadue- 
tive  exertion  of  tfate  msgaet  or  current  eaa 
develope  the  aUghtest  traoe  of  the  pheno- 
mena. 

"(2S78.)  And  that  parUoleaevea  before 
crystallisation  can  act  in  some  degree  at  a 
distance,  by  virtue  of  their  crystallising 
force,  is,  I  think,  shown  by  the  following 
fact: — A  jar  containing  ahout  a  qnart  of 
solution  of  sulphate  of  soda,  of  such  strength 
as  to  crystallixe  when  cold  by  the  touch  of 
a  crystal  of  the  salt  or  an  extraneous  body, 
was  left  accidentally  for  a  week  «r  more 
unattended  to  and  undisturbed.  The  solu- 
tion remained  fluid ;  but,  on  the  Jar  being 
touched,  crystalliaatien  took  place  through- 
out  the  whole  mass  at  onoe,  producing  elear, 
distinct,  transparent  plates,  which  were  an 
inch  or  more  ra  length,  up  to  half  an  inch 
in  breadth;  and  very  thin,  perhaps  ahout 
the  one-fiftieth  or  one^sixtieth  of  an  inoh» 
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These  were  all  horizontal,  and,  of  course, 
parallel  to  each  other;  and  I  think,  if  I  re- 
member riehtly,  had  their  length  in  the 
same  direcnon ;  and  they  were  alike  in  cha- 
racter, and  apparently  in  quantity,  in  every 
part  of  the  jar.  They  almost  held  the  fluid 
in  its  place  when  the  jar  was  tilted,  and 
when  the  liquid  was  poured  off  presented  a 
beautiful  and  uniform  assemblage  of  erys- 
tals.  The  result  persuaded  me,  at  the  time, 
that  though  the  influence  of  a  particle  in  so- 
lution and  about  to  crystallize,  must  be  im- 
mediately and  essentially  upon  its  neigh, 
hours,  yet  that  it  could  exert  an  influence 
beyond  these,  without  which  influence  the 
whole  mass  of  solution  could  hardly  have 
been  brought  into  such  a  uniform  crystal- 
lizing state.  Whether  the  horizontality  of 
the  plates  can  have  any  relation  to  the 
almost  Tertical  lines  of'  magnetic  force, 
which,  from  the  earth's  magnetism,  was 
perrading  the  solution  during  the  whole 
time  of  its  rest,  is  more  than  I  will  venture 
to  say."     (Pages  118,  119.) 

Although  it  is  contrary  to  our  plan  in 
these  notices  of  Faraday's  work,  to  ofier 
any  criticism  on  his  purely  theoretical  views 
until  we  have  brought  to  a  close  tlie  detail 
of  bis  principal  factt,  we  cannot  allow  the 
passage  just  quoted  to  pass  without  a  few 
observations  of  our  own  upon  it.  The  ques- 
tion here  raised  by  Faraday  is  one  which 
lies  at  the  very  root  of  the  whole  subject — 
not  only  of  the  whole  subject  of  magnetism, 
but  of  what  we  may  call  the  philosophy  of 
force  in  general.  It  lies  at  the  foundation 
of  all  science,  indeed,  and  partakes  almost 
as  much  of  a  metaphysical  as  of  a  physical 
character.  As  a  purely  metaphytical  ques- 
tion, of  course,  it  would  be  of  little  value 
or  interest  to  the  phtfrical  inquirer ;  but  it 
so  happens,  that  every  man  is,  in  spite  of 
himself  (and  often  unknown  to  himself), 
guided  in  his  physical  researches  by  the 
metaphysical  notions  he  may  have  adopted 
on  this  point.  Faraday  himself  is  a  most 
striking  example  of  this.  His  metaphysical 
views  are  almost  as  prominent  a  feature  of 
these  "  Experimental  Researches "  as  his 
Experimenie  themselves.  Whilst  his  hands 
are  busy  with  retorts  and  magnets,  tubes 
and  galvanic  batteries,  his  mind  is  buried 
in  the  lowest  depths  of  metaphysical  specu- 
lation, and  wandering  in  toe  mazy  laby- 
rinths  of  the  Berkeleyan  Immaterialism. 
And  what  is  more — his  experimental  re- 
searches are  suggested,  modifled,  and 
guided  in  a  very  great  degree  by  these  ab- 
stract speculations.  We  believe  that  many 
other  physical  investigators  of  the  present 
day  are  influenced  by  similar  views ;  nor  is 
this  to  be  wondered  at. 

The  point  at  which  modem  science  has 
now  arrived,  is  such  as,  almott  necessarily. 


to  give  this  tone  to  the  mind  of  the  inquirer. 
The  last  century  or  two  have  been  chiefly 
taken  up  with  the  investigation  of  a  class  of 
phenomena,  such  aa  the  astronomical  or 
purely  mechanical  (in  the  ordinary  sense 
of  the  term),  whioh  did  not  lead  to  these 
metaphysical  speculations  on  the  ultimate 
nature  of  matter  and  force :  but  the  in- 
quiries of  the  present  day  into  mokeulwr 
physics,  almost  force  the  mind  into  this 
kind  of  speculation.  Modern  chemistry,  in 
its  atomic  theory  and  the  varied  questions 
of  Isomorphism,  &c.,  fto. ;  modern  physics 
ii\  its  various  branches  of  optical,  electrical, 
&c.  phenomena,  compel  the  investigator  to 
form  some  notions  as  to  the  ultimate  con- 
stitution  of  matter  and  the  true  mode  of 
operation  of  molecular  forces.  Thus,  for 
example,'  in  the  subject  of  raagnetiam,  we 
have  the  inquiry  to  which  our  last  extract 
alludes— viz. — What  is  the  true  statement  of 
the  process  by  which  iron  is  attracted  to  a 
magfnetf  Are  we  to  accept  it  as  an  ulti- 
mate fact — beyond  which  it  is  useless  to 
inquire  further — that  iron  moves  towards  a 
magnet  when  placed  near  enough ;  or  can 
we  learn  anything  as  to  any  intermediate 
steps  or  actions,  which  may  be  said  to  be 
the  real  proximate  cause  of  the  final  motion  ? 
Accoiding  to  the  prevailing  opinion,  we 
have  already  learned  one  such  intermediate 
step,  at  least,  viz.,  that  which  is  usually  de- 
scribed under  the  name  of  Induction.  But 
what  is  this  "  induction  ? ''  If  you  ask  one 
man,  he  will  tell  you  that  it  consists  in  the 
separation  of  two  fluids  which  existed  in  the 
iron  in  a  combined  state  before  they  were 
separated  by  the  approach  of  the  magnet. 
He  calls  one  of  these  fluids  '*  the  positive 
fluid,"  and  the  other  '*  the  negative  fluid ;" 
and  he  adds  that  the  positive  fluid  always 
attracts  the  negative  fluid,  and  repels  that 
which  is  of  Uie  same  nature  as  itself. 
**  Hence,"  he  concludes,  **  the  attraction  of 
the  iron  by  the  magnet*  It  is  not  that 
iron,  simply  as  iron,  is  attracted  by  the 
magnet ;  it  is  the  poHtive  fluid  m  the  iron 
which  is  attracted  by  the  negative  fiuAd  in 
the  magnet,  and  the  negative  fluid  in  the 
iron  attracted  by  the  positive  fluid  in  the 
magnet,  taking  into  account  also  the  eon- 
comitant  repuUUmt  of  course."  If  you  ask 
another  man,  he  will  maintain  that  there  are 
not  two  fluids,  but  only  one.  And  he  will 
proceed  to  "explain"  the  attraction  of  the 
iron  in  hie  way.  If  you  inquire  of  a  third, 
he  will  laugh  at  the  idea  of  these  imaginary 
<'flnids,"  and  will  assert  that  it  is  the 
'*  sether,"  or  a  subtle  medium  of  some  kind, 
by  the  motions  of  which  the  motion  of  the 
iron  is  produced.  Whatever  we  may  think 
of  Faraday's  own  notions  on  these  subjects, 
he  has,  at  any  rate,  done  exoellent  aervloe 
by  pointing  out  the  ntter  abtenoa  of  prmtf 


PUQafS  FIRE  mOJKCTILES. 


157 


of  tlwM  **pMiti?e  and  negatiTe  fluids,"  and 
of  the  simijarljr  hypothetical  **  currents"  in 
eleetrieity ;  for  it  was  beginning  to  be  as- 
flUDied  by  many  writers  on  these  topics, 
quite  as  a  settled  truth,  that  these  positive 
and  ncf  atiTO  fluids,  currents,  &c.,  &c^  not 
only  existed,  but  afforded  perfectly  satisfac- 
tory €Mpltmati(m$  of  all  the  phenomena.  And 
even  where  this  was  not  implicitly  assumed, 
yd  the  constant  employment  of  the  words 
"current,"  "fluid,"  &c^  necessarily  had  an 
injurious  effect,  by  leading  the  student  to 
accept  these  phrases  as  a  sufficient  expla- 
satton  of  the  facts.  We  are,  therefore, 
heartily  glad  to  meet  with  frequent  warnings 
against  this  danger  in  these  '*  Researches," 
for  Faraday's  name  and  authority  are  jusUy 
of  great  weight  with  all  writers  and  studenU 
on  electricity,  and  will  check  the  eternal 
reference  to  these  "fluids"  and  "currenU" 
which  was  beginning  to  be  a  serious  impe- 
diment to  the  true  philosophy  of  the  subject 

With  regard  to  "  induction,"  thus  much 
is  known  to  be  fact.  When  a  magnet  is 
plaeed  sufficiently  near  to  a  piece  of  iron, 
the  part  of  the  iron  nearest  to  the  nlagnet 
acquires  the  same  properties  for  the  time  as 
those  of  the  end  of  the  magnet  farthest  from 
it ;  and  the  end  of  the  iron  farthest  off  from 
the  magnet  acquires  the  properties  of  Uie 
end  of  tibe  nugnet  nearest  to  the  iron. 

Thus,  if  N  and  S  be  the  two  ends  of  a 
magnet,  and  (#)  and  (n)  those  of  a  piece  of 
iron,  nearest  respectively  to  N  and  S,  as  in 
theflgure. 
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then  the  end  of  the  iron  («)  will  acquire 
the  properties  of  the  end  S  of  the  magnet, 
and  (»)  will  aeouire  those  of  N.  If  N  be 
that  which,  if  ^e  magnet  were  freely  sas* 
pended  on  its  centre,  would  point  to  the  north 
(which  is  usually  termed  therefore  the  North 
Fole  or  end  of  the  magnet,  and  also  fre- 
quently designated  as  the  marked  end  of  the 
magnet  to  avoid  confusion),  it  repels  the 
north  end  of  a  compass  needle  and  aitracts 
the  south  end  of  that  needle.  On  bringing 
the  iron  sufficiently  near  to  the  magnet,  the 
end  (n)  will  similarly  repel  die  north  end  of 
the  compass  needle  and  attract  the  sooth 
end  I  whilst  the  end  («)  will  repel  the 
south  end  of  the  needle  and  attract  the 
north.  Here  is  the  sum  and  substance  of 
all  that  we  know  about  "  induction."  We 
must  apologise  to  those  of  our  readers 
who  are  acquainted  with  the  subject,  for  in- 
troducing such  elementary  observations,  but 
it  will  be  found  convenient,  if  merely  for  the 
sake  of  reference  to  the  above  diagram,  in 
our  future  discussions*  We  may  remark, 
in  paadngy  that  there  is  very  great  oonfta- 


sion  in  several  works  on  magnetism,  in  the 
use  of  the  words  "  North  and  South  Poles  " 
of  a  magnet.  The  confusion  arises  from 
this  oireumstanoe.  Since  a  north  pole  at- 
tracts  a  sonih  pole,  and  vice  vertd,  if  we  con- 
sider the  earth  as  a  magnet,  and  the  north 
pole  of  the  earth  as  the  north  polo  or  end  of 
the  terrestrial  magnet,  the  end  of  the  com- 
pass-needle which  points  to  the  north,  should 
perhaps  be  called  the  eouth  pole  or  end  of 
the  needle ;  and  the  French  writers  on  the 
subject  do,  indeed,  use  the  terms  in  this  sense. 
For  instance,  PoniUet,  Elements  de  Phy^ 
sique,  vol.  i.  p.  428 — 9,  4th  edition :  thus 
writes,  "  On  appelle  /luide  boreal  celui  qui 
dominedans  I'hemispMre  boreal  de  la  terre, 
et  Jluide  austral  celui  qui  domine  dans 
1'h^misphdre  austral,  et  puisque  ce  sont 
les  fluides  de  noms  contraires  qui  s'attirent, 
il  en  T^ulte  que  c*est  le  pole  austral  d'une 
aiguille  qui  se  dirige  vera  le  nord,  et  son 
p61e  bor^l  vers  le  sud." 

Faraday  has  taken  care  to  state  clearly  in 
what  sense  he  employs  the  words,  in  a  note 
to  paragraph  (44)  of  his  Experimental  Re- 
searches. ''To  avoid  any  confusion  as  to 
the  poles  of  the  magnet,  I  shall  designate 
the  pole  pointing  to  Uie  north  as  the  marked 
pole ;  I  may  occasionally  speak  of  the  north 
and  south  ends  of  the  needle,  but  do  not 
mean  thereby  north  and  south  poles.  That 
is  by  many  considered  the  true  north  pole 
of  a  needle  which  points  to  the  south ;  but 
in  this  country  it  is  often  called  the  south 
pole."  We  recently  noticed  a  mistaken 
assertion,  doubtless  arising  from  this  con- 
fusion, in  the  admirable  "Rudimentary 
Magnetism"  of  Sir  W.  Snow  Harris;  who 
states  (page  92,  vol.  i.),  that  the  "lower 
extremity"  of  an  iron  bar  held  vertically, 
in  these  latitudes,  "  becomes  a  south  pole, 
and  the  upper  extremity  a  north  pole,"  &c., 
although  he  had  in  the  beginning  of  his 
book  defined  the  **  north  pole"  as  that  which 
"  points  towards  the  north,"  (p.  4.)  The  fact 
being,  that  the  lower  end  of  a  bar  held  ver- 
tically repeik  the  north  end  of  the  needle,  and 
attracts  its  south  end ;  whilst  the  upper  end 
of  the  bar  attracts  the  north  end  of  the 
needle  and  repels  its  south  end ;  so  that  the 
upper  end  of  the  bar  is  (on  Sir  W.  Snow 
Harris's  own  definition)  a  south  and  the 
lower  a  north  pole. 

(To  he  eontinued.) 


PUQH'S  FIRE  PROJECTILES. 

AuoNo  several  promising  inventions 
which  have  been  submitted  to  ^he  Govern- 
ment is  a  fire  projectile  invented  by  S.  W. 
Pugh,  Esq.,  of  Kelson-square,  Peckham, 
Surrey.    Fig.  1  of  the  accompanying  en- 
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gnTingfl  lepfeMAts  a  sectioii  of  this  pro- 
jeotile  Uken  through  its  longitudinal  azii. 
A  18  a  solid  iron  head  with  a  hardened 
poinu  B  B  is  a  fire  mixture  of  great  ex- 
plosive power — At  least  a  thousand  times 
that  of  gunpowder^contained  in  an  outer 
oase.    When  Ihia  case  is  hurst,  the  greater 


Fig.  1. 


Fig.  2. 


part  of  the  mixture,  B,  which  is  of  the 
nature  of  liquid  fire,  is  scattered  abroad, 
emits  destructive  fumes  copiously,  and 
bums  upon  water  or  any  other  substance 
with  which  it  comes  in  contact  C  is  a  steel 
rod,  of  about  1  inch  in  diameter.  It  has  a 
hardened  point,  which  will  cut  into  iron,  and 
carries  in  its  other  end  a  percussion-cap. 
D  is  a  similar  rod  with  a  nipple,  on  which 
the  cap  in  C  strikes,  and  which  is  Aimished 
with  two  touch-holes.  The  cap  is  made 
to  fit  the  nipple  quite  tightly.  E  E  is  an 
inner  iron  case, containing  explosivepowder, 
of  either  slow  or  rapid  ignition.  F,  fig.  2, 
is  a  safety  cap  fbr  protecting  the  point  of 
the  steel  rod,  0,  thus  preventing  all  danger. 
This  cap  is  taken  off  when  the  projectile  is 
placed  m  the  gun  or  mortar  from  which  it 
is  discharged.  O  is  a  steel  screw,  which 
screws  into,  the  head,  A,  and  has  a  fine 
screw  inside  to  hold  the  steel  rod,  C,  and  a 
screw  outside  to  hold  the  safety  cap,  F. 
When  the  projectile  strikes  an  object,  the 
fine  thread  on  the  inside  of  the  screw,  G,  is 
broken,  and  the  cap  in  C,  is  driven  down 
upon  the  nipple  on  D,  causing  instant  ex- 
plosion, by  which  the  liquid  fire  is  scattered| 
and  the  iron-head.  A,  impelled  forward. 

It  is  clear,  that  by  the  arrangement  adopted 
in  the  construction  of  this  projectile,  the 
enormous  waste  resulting  from  the  bursting 
of  the  ordinary  shells  in  the  air  would  be 
avoided. 


SURPLUS  FROM  PATENT  -  OFFICE 
FEES. 
The  Council  of  the  Society  of  ArU,  ac- 
quiescing in  the  opinion  that  there  was  room 
at  all  events  for  inquiry  into  the  subject  of 
Sir  J.  Paxton*s  letter,  inserted  in  our  last  No., 
appointed  a  very  large  and  powerful  commit- 
tee of  inventors  and  others  to  conaider  and 
report  «poi»  it.  The  first  meeting  of  this 
committee  took  place  on  Friday  afternoon. 
Sir  Joseph  Paxton,  M.P.j  was  called  to  the 
ehair  on  Iho  laotion  of  J>t.  Booth,  F.R,&, 


ehatrman  of  ooanoil.  It  appeared  to  ha  the 
unanimous  opinion  of  the  meeting  that  the 
first  thing  to  be  done  was  to  obtain  the  re* 
cognition  by  the  Oovemment  of  the  prinoi- 
ple  that  the  revenue  arising  from  patent 
fees  should  be  applied  solely  to  furthering 
the  oljeoU  of  inventortt  and  that  the  feea 
80  levied  diould  not  go  into  the  general  re- 
venue  of  the  oonntry,  but  should  be  applied 
speeially  for  the  promotion  of  the  progress 
of  inrention.  It  was  shown  that  thia  very 
point  was  advanced  by  the  committee  of  the 
Society  whioh  obtained  the  Patent  Law 
Amendment  Act  of  1862,  and  that  one  of 
the  heads  of  a  bill  prepared  by  that  eom* 
mittee  was  i-^**  18.  That  the  surplus  pro- 
fits, after  paying  office  expenses  and  com- 
pensations, sh(mld  be  directly  applied  to 
some  public  purpose  conneeted  with  inven- 
tion, but  not  be  carried  to  the  consolidated 
fund."  The  Amendment  Aot  of  1862  was 
never  looked  upon  as  a  final  measure.  It 
was  remarked  by  Mr.  Webster,  that  it  was 
all  that  oonld  be  obtained  at  the  time—not 
all  that  was  wanted  i  and  whilat  we  were 
thankftxl  for  what  waa  done  then,  we  would 
now  begin  again.  When  onoe  the  prineiple 
was  recognised  by  the  Oovemment,  that  the 
surplus  arising  from  Patent-offloe  ftits  should 
not  form  part  of  the  general  revenue  of  the 
country,  then  vrould  oome  the  inquiry,  as  to 
how  best  it  might  be  disposed  of.  It  was 
agreed  on  all  hands  to  be  desirable  that  all 
speeifications,  including  those  for  the  last 
200  years,  should  be  printed  and  published 
at  a  low  rate,  and  that  they  should  be  pro- 
perly arranged  and  indexed.  It  was  only 
by  such  means  that  we  could  arrive  at  a 
knowledge  of  what  had  been  proposed,  and 
hope  to  avoid  some  of  the  loss  of  labour  of 
re-invention. 

In  regard  to  the  question  of  oiodels,  it 
was  thought  not  to  be  to  the  advantage  of 
the  publio  to  follow  the  American  plan  of 
requiring  a  model  to  be  deposited  of  every 
invention  capable  of  being  ao  illustrated. 
The  Ameriean  Model  GaUeiy  is  little  better 
than  a  lumber-room.  Besides,  many  things 
of  questionable  value  are  patented,  and  the 
models  in  most  oases  would  be  rude,  and 
behind  the  time.  Again,  many  patenu  are 
taken  out  for  improvements  in  details  of 
mechanism  ;  these  could  not  be  faithfully 
exhibited  by  a  model  or  specimen  of  the 
part  so  improved— the  whole  nsachine  would 
be  neoeasaiy.  It  seemed  to  be  agreed,  how* 
I  ever,  that  models,  to  a  limited  extent,  might 

be  useful. 
I  Sir  JoMph  Paxton,  M.P.,  eoaaidered  that 
j  the  Patent  Law  Amendment  Act  of  186B 
was  a  very  great  improvement  on  the  pre- 
'  viotts  state  of  things,  and  that  what  was  now 
;  wanted  waa  Bot  ao  maoh  a  lefona  of  that 
law  as  to  sea  that  thero  was  a  pro^r  admi- 
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nistntioii  of  it  Mr.  Charlei  May,  on  the 
other  hand,  aaid  that  everyone  engaged, 
either  in  taking  out  patents,  in  managing 
patents,  or  in  giviog  evidence  in  patent 
cases  in  courts  of  law,  must  be  thoroughly 
convinoed  that  a  radical  change  was  wanted. 
Me  hoped  that  the  law  would  be  amended 
ab  imitio.  The  present  form  of  obtaining 
patents  by  petition  to  the  Commissioners, 
who  neither  by  time  nor  eduoation  could 
possibly  understand  anything  of  the  merits 
of  the  application,  was  absurd,  and  the  fees 
to  the  Attorney  and  Solicitor-generals  for 
doing  "  worse  than  nothing,"  were  little 
less  so.  Mr.  Webster  thought  that  the 
wholesome  working  of  the  present  system 
of  repeated  payments — that  is,  £25  for 
three  years,  £50  at  the  end  of  the  third 
year,  and  iSlOO  at  the  end  of  the  seventh 
year  —  was  shown  in  the  fact  that  about 
two.  thirds  of  the  patents  dropped  after  the 
third  year.  The  unwearied  and  indefati- 
gable exertions  of  Mr.  Bennet  Woodcroft, 
Superintendent  of  Patents,  were  highly 
conunended,  and  the  increased  facilities  and 
improvements  which  had  taken  place  within 
the  last  few  years  were  mainly  attributed  to 
that  gentleman,  with  whom  the  task  was 
conaidered  to  be  a  *' labour  of  love;"  and 
it  was  thought  that  if  Mr.  Woodcroft  were 
allowed  full  scope,  there  would  be  little  to 
complain  of. 

The  following  resolutions,  among  others, 
were  passed  unanimously : 

That  this  Committee  concur  unanimously 
in  the  importance  of  saving  the  surplus 
from  absorption  in  the  general  puolic 
revenue,  ana  that  a  deputation  of  patentees 
and  others  seek  an  early  interview  with  the 
Prime  Minister  for  that  purpose. 

That  it  is  highly  desirable  to  place  the 
Patent  Office  upon  a  footing  correspondent 
with  the  permanent  industrial  position  of 
the  country,  and  that  steps  be  taken  to 
presa  upon  the  Commissioners  of  Patents, 
upon  the  Oovemmeut  and  the  Legislature, 
the  propriety  of  having  the  surplus  arising 
from  patent  fees  appropriated  to  that  ob- 
ject. 

That  a  Sub-Committee  be  appointed  to 
conaider  the  present  scale  of  fees  and  the 
details  requisite  to  be  carried  out  for 
placing  the  Patent  Office  on  a  footing  of 
efficiency  worthy  of  the  nation. 


SPECIFICATIONS  OF  PATENTS 
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Vbrveerscu,  F.  L.  Imprmttmant  rf 
loom*  for  teeaomg.  Patent  dated  July  10, 
1855.    (No.  1537.) 

Among  other  impiOTements  the  mveator 
employ*  a  mw  regnkOov  tor  wiadiiig  the 


fabric  on  the  doth  beam,  eonsisting  of  a 
horiaontal  and  bell-crank  lever,  pivoted  on 
a  small  axis  attached  to  the  cross  framing. 
To  this  cross  piece  is  also  fixed  a  graduated 
iron  seale,  on  which  slides  a  cast-iron  piece, 
furnished  with  an  adjusting  lever  and  spiral 
spring,  its  end  pressing  against  the  bell- 
crank  lever.  On  the  end  of  this  lever  is  a 
detent  or  pall,  which  takes  into  the  teeth  of 
a  ratchet-wheel,  the  end  of  a  vertieal  arm 
being  acted  upon  by  a  wooden  finger  or 
claw,  which  carries  the  shuttle  box.  The 
inventor  also  introduces  a  peculiar  arrange- 
ment for  stopping  the  loom,  which  is  an 
improTement  on  a  former  patent  of  his. 

Palmer,  J.  Improvements  in  machinery 
for  carding  cotton  and  other  jtbrom  enbstances. 
Patent  dated  July  10,  1855.    (No.  1539.) 

Claim, — The  application  of  a  clearing 
roller  or  clearing  rollers  to  the  ]iok«r-in  of 
ordinary  carding  engines,  or  to  the  carrier 
roller  of  double  carding  engines. 

Kopp,  £.  Impropementt  in  mordantt  used 
in  printing  and  dyeing*  Patent  dated  July 
10,  1855.    (No.  1540.) 

These  improvements  in  mordanU  used  in 
printing  and  dyeing  consist, — 1.  In  the  pre- 
paration of  mordante  with  hyposulphites 
instead  of  acetates,  2.  In  the  preparation 
of  mordante  with  solutions  made  by  acids 
or  alkalies  of  arseniates,  pliosphates,  and 
chromates,  instead  of  acetetes.    3.  In  the 

Preparation  of  a  mordant,  with  solutions  of 
ismuth,  contoiniug  nitric  and  acetic  acids, 
and  in  the  use  of  this  mordant  alone,  or 
combined  with  iron  salts. 

Broouan,  R.  a.  An  improved  means  oj 
securing  wheels  upon  axles.  (A  communica- 
tion.) Patent  dated  July  10,  1855.  (No. 
1541.) 

This  invention  consists  of  the  following 
arrangement  for  securing  wheels  upon 
axles.  A  circular  cap  is  fitted  loosely  on 
the  arm  of  an  axle  adjoining  the  shoulder, 
and  is  secured  in  ite  place  by  a  collar,  the 
inner  surface  of  the  cap  being  provided  at 
ite  edge  with  a  number  of  curved  keys  pro- 
jecting inwards  towards  the  centre.  A 
corresponding  number  of  segmentel  pro- 
jections are  atteched  on  the  back  end  of  the 
nave  or  hub.  The  edges  of  these  projec 
tions  are  "creased"  or  grooved,  and  also 
bevelled  longitudinally,  and  the  inner  sides 
of  the  keys  on  the  cap  are  bevelled  to  cor- 
respond inversely  with  the  grooves  in  the 
outer  edges  of  the  projectiona  on  the  nave, 
and  the  edges  of  the  ^ieys  are  inclined  to 
oorrespond  with  the  outer  edges  of  the  pro- 
jections. A  pin  is  inserted  in  the  back  end 
of  the  nave,  the  inner  end  of  which  bears 
against  a  spiral  spring,  a  hole  lieing  made 
through  the  cap  to  receive  the  pin.  The 
front  end  of  the  nave  or  hub  is  covered  per- 
manontly  by  a  plate,  and  th«  baad  ia  a** 
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tached  to  the  back  end  of  its  periphery.  To 
attach  the  nave  to  the  axle,  the  cap  is 
placed  against  the  back  end  of  the  nave, 
the  keys  on  the  cap  entering  between  the 
projections  on  the  nave.  The  cap  is  then 
turned  from  left  to  right,  and  the  keys  pass 
over  the  outer  edges  of  the  projections, 
while  the  pin  passes  into  the  hole  made  to 
receive  it  in  the  cap,  and  prevents  the  keys 
from  returning  off  from  the  projections, 
when  the  vehicle  is  moved  backward. 

Pratt,  H.  Certain  improvements  in 
tieam  Jtour  millt,  windmilh,  and  water-milltf 
parts  qf  which  are  also  applicable  to  oilier 
purposes.  Patent  dated  July  11,  1855.  (No. 
1544.) 

This  invention  comprises  a  method  of 
forming  the  runner  of  a  metallic  back  and 
hub,  combined  with  a  disc-grinding  face 
composed  of  stone,  the  same  being  rigidly 
secured  to  the  shaft  by  the  metallic  hub  of 
the  runner,  when  the  runner  is  arranged  to 
operate  with  the  stationary  uppermost  stone, 
together  with  a  number  of  other  arrange- 
ments which  it  is  scarcely  possible  to  de- 
scribe without  the  aid  of  engravings. 

Naldbr,  J.  H.  Improvements  in  toinnow" 
ing  or  dressing  grain  and  seeds.  Patent 
dated  July  11,  1855.    (No.  1547.) 

This  invention  relates  partly  to  certain 
improvements  in  the  machinery  or  appa- 
ratus for  which  letters  patent  were  granted 
October  11,  1853,  to  the  present  patentee 
and  J.  T.  Knapp,  and  relates  also  to  an  im- 
proved apparatus  for  hummelling,  rubbing, 
or  breaking  off  the  husk  or  chaff  from  wheat 
or  other  grain,  applicable  to  winnowing 
machines  generally,  and  to  portable  and 
fixed  combined  thrashing  machines,  and  to 
thrashing  machines  generally.  The  im- 
provements  consist,  first,  in  the  employment 
of  a  double  blast,  in  connection  with  the 
cylindrical  screen  described  in  the  specifi- 
cation of  the  letters  patent  before  referred 
to,  one  blast  being  directed  through  the 
centre  or  interior  of  the  screen,  whilst  the 
other  is  thrown  through  the  corn  as  it  falls. 
It  is  proposed  to  apply  this  double  blast 
and  cylindrical  screen  to  winnowing  ma- 
chines generally,  and  to  portable  and  fixed 
combined  thrashing  machines,  and  to 
thrashing  'machines  of  all  kinds.  Tlie 
second  portion  of  the  invention  consists  in 
the  employment  of  a  combined  cylindrical 
and  conical  barley  hummeller,  equally  ap- 
plicable fi>r  hummelling  barley,  conii  and 
other  descriptions  of  grain. 

Wilson,  J.  Improvements  to  means  or 
apparatus  for  the  manufacture  rf  rolling  or 
piece  hoards,  used  in  rolling  or  wrapping 
piece  goods.  Patent  dated  July  11,  1855. 
(No.  1548.) 

These  improvements  relate  to  an  arrange- 
ment and  combination  of  machinery  for 


trimming  the  edges  of  the  sides  and  ends  of 
the  boards.  The  boards,  having  been  cut 
to  the  desired  lengths  and  widths,  are  fed  in 
succession  on  to  a  travelling  table  or  car- 
riage,  to  which  an  intermittent  motion  is 
given,  in  order  that  whilst  a  fresh  board  is 
laid  on  it  may  be  at  rest.  It  then  conducts 
that  board  past  the  stationary  cutters, 
placed  at  angles  or  otherwise  and  in  suc- 
cession, and  these  trim  the  ends.  The 
boards  having  successively  passed  these 
cutters,  are  conducted  past  and  in  contact 
with  other  cutters  suitable  to  give  the  de- 
sired form  to  their  longitudinal  edges,  by 
which  the  boards  will  be  delivered  ready  for 
the  paper  or  other  covering  being  applied 
thereto. 

Hart,  E.  Improvements  in  the  manrfae-^ 
tureqflace.  Patent  dated  July  11,  1855. 
(No.  1549.) 

This  invention  consists  in  moving  or 
traversing  the  pattern  threads  of  one  breadth 
of  lace  edginff)  footing,  or  insertion,  whether 
of  cotton  cord,  silk  cord,  or  any  other  ma- 
terial capable  of  being  used  in  the  bobbin 
net  lace  machine,  for  the  manufacture  of 
ornamental  borders  and  edgings,  as  the 
principal  means  of  ornamentation  over  or 
under,  or  partly  over  or  under,  according 
to  the  arrangement  of  the  lace  machine,  the 
breadth  of  lace  edging,  footing,  or  insertion, 
next  adjoining  thereto,  and  either  on  the 
back  or  front  surface  thereof,  in  a  loose  and 
disconnected  manner  in  form  or  shape  at 
the  will  of  the  designer.  These  threads  or 
cords  are  then  caught  or  held  by  whippers 
or  draw  threads,  which  it  is  preferred  to 
colour,  according  to  the  design  to  be 
produced.  In  the  process  of  finishing,  these 
threads  are  easily  withdrawn,  and  leave  the 
pattern  or  parts  of  the  pattern  well  formed 
and  entirely  disconnected  firom  the  next 
breadth,  and  without  injury  to  the  breadth 
or  edging  over  which  such  threads  have 
traversed. 

CouLSON,  J.  Improvements  in  apparatus 
for  ventilating  mines,  which  improvements  are 
also  applicable  to  other  purposes  where  ventila" 
tion  is  required.  Patent  dated  July  11, 1855. 
(No.  1550.) 

This  invention  has  for  its  object  the  sup- 
ply of  atmospheric  air  to  deep  workings  of 
mines,  especially  to  adits,  levels,  and  re- 
cesses,  and  passages  or  workings  with  closed 
ends,  and  to  any  situations  where  such  sup- 
ply may  be  desirable,  and  not  otherwise  or 
so  effectually  obtainable.  A  reservoir  is 
fixed  on  the  surface  of  the  ground,  at  any 
desired  level  above  the  adit  working,  or 
place  to  be  ventilated,  and  so  that  tubes  for 
conducting  air  and  water  maybe  conveniently 
connected  with  a  hydro-pneumatic  box,which 
should  be  placed  in  such  a  position  that  the 
water  may  be  conveniently  carried  away.     4 
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lErpRBTS,  J.  Improwments  in  tun-bUneU 
or  soiar 'Screens.  Patent  dated  July  11, 1855. 
(No.  1661.) 

These  improvements  consist  in  construct- 
ing  cloth  "blinds"  in  such  manner  as  to 
screen  off  the  solar  rays  without  interfering 
with  the  view  from  within  the  apartment. 
A  niceession  of  light  wire  or  wooden  frames 
are  hung  horizontally  one  above  another, 
from  a  few  inches  to  a  foot  or  more  apart, 
each  consisting  of  an  inner  rod  next  the 
window,  and  an  outer  one,  say  six  inches  to 
a  foot  from  the  former,  connected  by  two 
or  more  cross  diagonal  pieces.  From  along 
the  inner  bar  of  each  frame  a  breadth  of 
oloth  is  stretched  to  the  outer  bar  of  the 
frame  next  below,  and  the  cloth  at  each  end 
of  the  frames  is  brought  round  to  enclose 
the  aides.  Thus,  while  each  frame  is  hori- 
zontal, each  breadth  of  cloth  stretching 
from  one  side  to  the  other  is  inclined  like  a 
fixed  Venetian,  and  the  whole  are  parallel  to 
each  other  from  top  to  bottom. 

Treeby,  T.  W.  G.  Improvements  in  rc- 
9ohing  fire-arms  and  cannon.  Patent  dated 
July  11,  1855.   (No.  1562.) 

This  invention  consists  in  substituting 
an  endless  chain  of  chambers  for  the  re- 
volving cylinder  of  chambers  used  ordinarily 
in  revolving  fire-arms.  The  endless  chain 
of  chambers  is  formed  by  hinging  the  single 
ehambers  to  each  other  side  by  side,  and 
when  in  use  the  chambers  are  brought  up 
in  sneeession  to  be  fired  in  the  same  man- 
ner as  the  chambers  of  ordinary  revolving 
fire-arms. 

Jeffreys,  J.  Improvements  in  steam^ 
hvilers.  Patent  dated  July  11,  1855.  (No. 
1558.) 

This  invention  consists  of  improvements 
upon  a  furnace  patented  in  184r6.  Instead 
of  confining  the  whole  of  the  fuel  between 
tabes,  bars,  or  pierced  walls,  the  fresh  fuel 
18  placed  in  an  ordinary  grate  much  in- 
clined, at  the  back  of  which  is  a  narrow 
trench  into  which  the  bright  fuel  falls, 
formed  of  two  rows  of  tubes,  vertical  or  in- 
clined, and  kept  from  overheating  by  the 
ciFoulation  of  the  water  of  two  contiguous 
boilers.  The  water  in  one  boiler  stands  at 
a  higher  level  than  in  the  other,  but  the 
steam  spaces  of  the  two  communicate.  The 
smoke  current  from  the  upper  fire  nasses 
between  the  upper  portion  of  the  back  row 
of  tubes,  which  are  longer  than  the  front 
row,  into  a  deflecting  chamber  formed  in 
one  boiler,  and  sweeping  round  and  down 
its  concave  surface  re«enters  between  the 
lower  portion  of  this  row  of  tubes  into  the 
wall  of  bright  ftael. 

Adams,  J.  Improvements  for  indicating 
the  time  when  persons  commence  and  leave 
their  work  or  eaUing.  Patent  dated  July  11, 
1865.    (No.  1554.) 


According  to  this  invention  a  series  of 
cells  or  chambers  are  caused  to  revolve  re- 
gularly by  clockwork.  These  revolving 
cells  are  enclosed  in  a  box,  in  the  top  of 
which  is  an  aperture  from  which  descends  a 
tube.  The  cells  or  chambers  are  by  the 
motion  of  the  clockwork  brought  succes- 
sively under  the  end  of  the  tube,  so  that  a 
card  or  ticket  put  in  at  the  aperture  in  the 
top  of  the  box  descends  by  the  tube  into 
one  or  other  of  the  revolving  cells  or  cham- 
bers,  and  thus  registers  the  time  at  which  it 
was  put  into  the  box. 

Bielefeld,  C.  F.  Improvements  in  the 
manufacture  of  saddle-trees.  Patent  dated 
July  11,  1855.    (No.  1556.) 

This  invention  consists  in  the  application 
for  making  saddfe-trees  of  tanogeletin,  sul- 
phur, balsam-gumthus,  and  gutta  percha, 
with  a  suitable  solvent  of  gutta  percha, 
Venice  turpentine  being  preferred  for  such 
purpose. 

Williams,  W.  Improvements  in  the  ma- 
nt^acture  of  bricks,  pipes,  and  tiles.  Patent 
dated  July  11, 1855.    (No.  1556.) 

According  to  thia  invention  socket  pipes 
of  clay  are  made  by  causing  a  mould  of  the 
form  of  the  interior  of  the  socket  to  be 
pressed  up  against  the  button  of  the  die 
plate,  when  the  clay  commences  to  be  ex- 
pressed by  the  motion  of  the  piston,  so  that 
the  tube,  on  coming  out  through  the  die 
plate,  comes  against  this  mould  and  is  ex- 
panded to  the  form  of  the  interior  of  the 
socket  The  exterior  form  of  the  socket  is 
given  by  a  projection  of  a  suitable  form 
from  the  face  of  the  die  plate ;  and  motion 
is  given  to  the  pistons  of  brick,  pipe,  and 
tile  machines  by  means  of  a  cam  or  eccen- 
tric on  the  main  axis,  which  acts  on  rollers 
or  trucks  on  the  backs  of  the  pistons. 

Greening,  B.  Improvements  in  machinery 
for  washiTig  and  mangling,  parts  of  which  are 
applicable  to  churning.  Patent  dated  July 
12,1855.     (No.  1557.) 

This  invention  consists — 1.  In  an  im- 
proved  combination  of  machinery  for  giving 
a  partial  rotary,  in  addition  to  an  up-and- 
down  motion  to  the  instrument,  by  which 
the  fabrics  to  be  washed  are  agitated  in  the 
washing-tub.  2.  In  improvements  in  ma- 
chinery for  mangling,  consisting  of  an  im- 
proved arrangement  of  parts  for  reversing 
the  direction  of  rotation  of  the  mangling 
rollers  and  board  on  which  the  fabrics  are 
placed.  3.  In  the  application  of  the  im- 
proved  mschinery  first  mentioned  to  churn- 
ing. 

Robinson,  J.,  and  W.  Weddino.  7m- 
provements  in  machinery  for  cutting  paper, 
cardboard,  and  other  materials.  Patent  dated 
July  12,  1855.    (No.  1558.) 

This  invention  consists—  1.  In  giving 
motion  to  the   cutting  knife  of  maohine$ 
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used  for  cutting  paper  and  other  materials, 
by  means  of  a  crank,  which  takes  into  a  slot 
in  an  open  link  or  radial  arm  connected  to 
the  cutting  knife.  2.  In  directing  the  mo- 
tion of  the  cuttiag  knife  by  meani  of  a 
curved  or  inclined  slot  and  a  stud.  3.  In 
adjusting  the  cutting  edges  of  the  knife  by 
eccentrics  or  cams  acting  on  the  back  of 
the  blade. 

BethelLi  J.  TmprovemeniM  in  preserving 
meat,  JUh,  fruUs,  and  other  eatable*  from 
decay,  and  for  the  purpose  qf  their  being  used 
as  provisions,  patent  dated  July  12,  18S5. 
(No.  1559.) 

This  invention  consists  in  a  method  or 
methods  of  very  slowly  drying  animal  and 
vegetable  substances  within  kilns,  houses, 
or  chambers,  in  an  atmosphere  rendered  as 
anhydrous  or  dry  as  possible,  and  the  tem- 
perature of  which  is  regulated  at  from  90<> 
to  ldO<*  of  Fahr.,  but  which  latter  tempera- 
ture is  on  no  account  to  be  exceeded  (albu- 
men not  being  coagulated  at  that  heat), 
whereby  the  juices  of  the  articles  so  dried 
remain  in  a  soluble  state.  The  atmosphere  so 
employed  is  rendered  anhydrous  or  as  dry  as 
possible,  in  order  to  absorb  readily  the  water 
which  is  driven  off  from  the  substances  to 
be  dried. 

Edwards,  F.  H.  Improvements  in  obtam~ 
ing  motive  power  from  fiiel,  air,  and  water. 
Patent  dated  July  12,  1855.    (No.  1560.) 

This  invention  relates  to  improvements 
in  obtaining  motive  power  by  burning  fuel 
in  compressed  air,  and  forcing  the  products 
of  combustion  through  water,  and  applying 
the  steam  thus  formed,  together  with  the 
products  of  combustion,  to  the  actuating  of 
a  steam  or  similar  engine. 

Chattaway,  £.  D.  Improvements  in  btff~ 
ing  and  coupling  apparatus  for  railway  car^ 
riages  and  rolling  stock.  Patent  dated  July 
12,  1855.    (No.  1561.) 

This  invention  relates  to  the  combination 
of  the  whole  of  the  buffing,  coupling,  and 
drawing  apparatus  of  railway  oarriagea  and 
rolling  stock,  upon  a  single  central  rod  in 
each  case,  thus  dispensing  with  the  use  of 
separate  comer  buffers  and  side  chains,  as 
hitherto  employed.  It  is  an  essential  fea- 
ture of  this  contrivance  that  the  buffer  and 
draw-hook  are  in  each  case  combined  in 
one  piece  or  arrangement.  Instead  of  being 
a  plain  circular  disc,  the  buffer-head  is  of  a 
peculiar  irregular  form,  the  lower  portion  or 
side  being  curvilinear,  approximating  to  a 
aemicircle,  whilst  the  upper  portion  is  a 
narrow  rectangular  piece,  so  that  the  end  of 
the  wide  coupling  Imk  whieh  embraces  this 

S rejection,  can  work  upon  it  as  upon  a 
raw  hook.  The  draw  rod  is  screwed  near 
its  end,  just  within  the  buffer  head;  upon 
this  screwed  part  is  fitted  an  adjusting  nut 
and  collar  furnished  with  projecting  arms, 


carrying  links  connected  wiih  the  Urge 
coupling  link.  By  this  means  the  coupling 
can  be  drawn  hard  up,  or  slackened  qS,  as 
maybe  required.  The  inner  £sce  of  the 
upper  projection  of  the  buffer  head  is  shaped 
like  a  large  hook,  so  that  the  wide  link  of 
the  neighbouring  carriage,  when  dropped 
upon  it  from  the  upper  sidet  produces  the 
book  and  link  connection. 

Caldow,  J.  and  J.  B.  A.  M'Ktnnkli.. 
Improvements  in  machinery  or  apparatus  for 
cutting  or  reducing  vegetalUe  substances.  Fa- 
tent  dated  July  12,  1865.    (No.  1562.) 

This  invention  relates  to  a  '*  Turnip-out- 
ting  Cart,"  or  apparatus  for  cutting,  slicing, 
or  pulping  turnips  and  other  vegetables, 
during  the  actual  traverse  of  the  oart  over 
the  ground.  In  its  general  external  fbim 
and  arrangement,  the  eart  or  loconuitive 
cutter  resembles  an  ordinary  box  £srm  oart, 
with  a  ehest  or  box  below  the  axle,  placed 
on  a  single  pair  of  running  wheels,  and 
drawn  by  one  horse.  The  body  or  chest 
portion  of  the  cart  or  machine  is  divided 
into  two  sections*  The  upper  one,  which 
corresponds  to  the  ordinary  eart  box,  and 
contains  the  uncut  vegetables,  is  formed 
with  a  grated  or  ribbed  bottom,  whilst  the 
lower  one,  formed  by  adding  a  secondary 
box,  acts  as  the  receptacle  for  the  vegetables 
when  cut.  The  cutting  cylinder  or  cylin- 
ders may  either  be  fixed  upon  the  cart  axle, 
or  be  actuated  through  the  agency  of  gear- 
ing or  other  suitable  connection  with  the 
axle  nave,  or  some  other  part  or  parts  of 
one  or  of  both  of  the  running  wheels. 

Simons,  £.  J  new  or  improved  ttutru- 
ment  or  apparatus  to  be  used  for  condensing 
and  absorbing  the  smoke  and  products  rf 
comhustUm  arising  from  gas  and  other 
/lames,  and  increasing  the  illmminating  power 
rfthe  said  flames.  Patent  dated  July  12, 
1855.     (No.  1568.) 

This  instrument  or  apparatus  consists  of 
a  bell-glasa  or  other  shaped  vessel  having 
at  its  lower  end  or  open  mouth  an  annular 
vessel  containing  any  solid  or  liquid  ab- 
aorbent  of  carbonic  acid  gas,  and  provided 
where  it  is  deemed  necessary  with  a  con- 
cave or  convex  reflector. 

Obibsibr,  R.  D.  Improvemente  in  ob* 
taining  motive  power  by  hydrauHe  meane* 
Patent  dated  July  12,  1855.    (No.  1565.) 

Claim, — Raiaing  water  by  pumps  or  other 
analogous  means  driven  by  the  water  en- 
gine, with  the  addition  of  a  supply  raised  by 
a  separate  steam  engine  or  other  power,  or 
maintained  at  the  level  of  an  upper  oistem, 
for  the  purpose  of  driving  wheels  from 
which  motive  power  is  obtained. 

Tuck,  J.  H.  Improvements  in  apparatus 
for  condensing  or  exhausting  atmosphirie  air 
or  other  elastic  fluids.  Patent  dated  Judy 
13,1855.    (No.  1566.) 


gPsontCAnoKs  of  ^kTBnn  beoentlt  filed. 
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C&1I11M.— 1.  The  use  of  a  piiton  or  nlonger 
laboierged  in  water  or  other  fluid,  tne  mo- 
tion  of  which  piston  is  transferred  through 
the  fluid  to  its  surface,  which  is  thereby 
made  to  act  as  a  piston  for  the  purpose  of 
condensing  or  exhausting  atmospheric  air 
or  other  elastic  fluid.  2.  The  use  of  small 
auxiliary  pumps  for  the  purpose  of  changing 
the  liquid  used  in  the  body  of  the  apparatus, 
in  order  to  prevent  any  inconvenient  degree 
of  heating  or  refrigerating  of  the  apparatus, 
the  change  of  liquid  being  effectea  on  the 
backward  stroke  of  the  larger  piston  of  the 
apparatus.  3.  A  general  arrangement  and 
combination  of  parts  designed  to  produce 
the  above  results. 

Kedmatnb,  T.  Improvementi  in  ttove 
grates.  Patent  dated  July  13,  IS65,  (No. 
1568.) 

In  carrying  out  this  invention,  to  the 
bottotn  part  or  grftte  bars  is  cast  a  hollow 
gutter,  with  one  or  more  holes  to  allow  the 
ashes  to  fall  through.  An  ornamental  por- 
table front  is  cast  in  one  or  more  parts, 
which  conceals  the  ash-pan  or  pit.  A  fender 
or  guard  is  also  cast,  either  plain  or  orna- 
mental, which  may  be  either  cast  with  the 
portable  flront,  or  separate,  as  may  be  re- 
quired. 

Claim. — The  construction  and  arrange- 
ment of  stove  grates,  with  holIoW  gutters, 
portable  fronts  and  fender,  either  cast  to- 
gether or  separately,  to  dispense  with  the 
use  of  ash-pans. 

LtsTEE,  S.  C.  Tmprovement*  in  weavhig 
looped  or  fAhd  fabrics.  Patent  dated  July 
13. 1855.    (No.  1670.) 

This  invention  applies  to  looms  which  are 
employed  to  weate  pile  fabrics  when  very 
fine  pile  wires  ar«  used,  and  are  attached  to 
lever  arms,  or  other  instruments,  which  in- 
troduce the  wire  into  the  open  shed,  hold  it 
while  it  is  tied  into  the  fabric,  and  then 
withdraw  it  iVom  the  fabric,  so  as  to  leave  a 
series  of  loops  on  the  surflice  of  such  fabric, 
or,  by  the  cutting  of  these  loops,  producing 
velvet  pile,  the  lever  arm  or  other  instru- 
ment  which  is  operated  upon  to  introduce 
and  withdraw  the  wire,  never  being  at  any 
time  released  flrom  the  wire  which  it  actu- 
ates,  and,  consequently,  necessitating  the 
employment  of  a  separate  instrument  and 
actuating  apparatus  to  each  pile  wire.  And 
it  consists  in  so  applving  and  actuating  a 
supporting  trough  with  eaOh  wire,  that  such 
trough  may  be  caused  to  travel  into  the 
open  shed  with  the  wire  and  then  be  with. 
drawn,  leaving  the  wire  to  be  beaten  up  and 
tied  into  the  fabric. 

BousFiELD,  G.  T.    Improwntents  in  the 

mant^aeture  ef  heats  and  shoes,    (A  commu- 

nication.)     Patent  dated   July   18,  1855. 

(No.  1571.) 

Ckdnu-^The  manner  of  making  lasts  by 


making  a  mould  from  the  foot,  and  casting 
the  last  therein. 

Cochran,  R.  An  improvement  in  the  ma- 
nufaeture  of  ftlay  for  potters\use.  Patent 
dated  July  13,  1855.    (No.  1572.) 

In  preparing  clay  for  potters  it  is  made 
into  what  is  technically  called  "  slip,"  and, 
in  place  of  treating  the  elay  or  slip  as'here- 
tofore,  this  improvement  consists  in  placing 
the  same  in  a  vessel,  and  boiling  it  by  means 
of  steam  introduced  into  a  small  space  be- 
tween  an  inner  and  outer  vessel. 

HoRNSBY,  R. '  Improvements  in  thrashings 
machines.  Patent  dated  July  13,  1855.  (No. 
1578.) 

This  invention  has  for  its  object  improve- 
ments  in  the  shakers  or  riddles  of  thrashing, 
machines.  In  constructing  shakers,  com- 
posed  of  inclined  parallel  laths  or  bars,  it 
has  been  usual,  in  some  cases,  to  have  the 
upper  edges  of  the  parallel  laths  or  bars  of 
each  frame  in  the  same  plane  or  line ;  but  in 
other  oases  transverse  bars  or  boards  have 
been  added  above  the  general  surface  of  the 
shaker.  The  present  improvements  consist 
in  applying  a  series  of  pegs  or  projections, 
with  intervals  between  them,  and  such  pegs 
or  projections  may  be  of  like  or  of  different 
heights,  and  rods  or  wires  are  also  applied 
transversely  across  the  frames,  parallel  with 
the  upper  edges  of  the  inclined  laths  or 
bars. 

Yates,  R.  Improvements  applicable  to  the 
instruments  termed  **  lock"  knives^  and"  lever" 
knives,  part  qf  said  improvements  being  appii" 
cable  dho  to  mcA  surgical  and  other  instru- 
ments as  may  be  connected  to  handles  by  fnoo- 
ing  Joints.  Patent  dated  July  13,  1855. 
(No.  1577.) 

These  improvements  consist  in  the  pro- 
duction of  a  compound  instrument  which  is 
both  a  "  lock  "  and  a  •*  lever »'  knife,  which, 
like  the  present  look  knife,  is  made  with 
several  distinct  pairs  of  '*  scales,'*  so  as  to 
ibrm  several  distinct  parts  which  may  be  se- 
parated  from  each  other,  and  yet  may,  by 
means  of  the  locking  mechanism  belonging 
to  such  parts,  be  all  secured  together  ;  the 
instrument  is  provided  with  a  knife,  fork, 
and  spoon,  opening  and  shutting  upon 
joints. 

Kocii,  L.  An  improvement  in  machines 
fir  making  pulp  from  wood  and  vegetable 
fibrous  substances.  Patent  dated  July  13, 
1855.     (No.  1578.) 

This  invention  mainly  consists  in  the 
employment  of  a  series  of  rollers,  increasing 
gradually  in  diameter  and  speed  in  propor- 
tion as  the  substance  which  is  introduced 
between  the  rollers  with  the  fibres  or  grain 
parallel  to  the  length  of  the  rollers,  is  ex- 
tended  or  pressed  out.  An  increase  of 
speed  is  given  to  one  of  every  pair  of  rollers 
by  which  meaui  a  slight  dividing  or  sep»^ 
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rating  motion  ib  exerted  on  the  substance 
under  treatment. 

>  PoLiEssE,  L.  C.  J.,  jun.,  and  C.  A.  J. 
LengeliIe.  Improvements  in  the  manufae- 
ture  of  encauitie  matieri.  Patent  dated  Jaly 
13,  1855.    (No.  1583.) 

These  improvements  consist  in  substitut- 
ing stearine  for  wax,  in  the  encaustic  mat- 
ters used  for  coating  floors,  &c.,  by  com- 
bining it  with  essence  of  turpentine,  and 
colouring  it  with  a  tone  similar  to  that  of 
the  surface  to  be  coated. 


PROVI8I0HAL  8PECIFICATIOH8  NOT  PKO* 
CEBDED  WITH. 

''  Johnson,  J.  H.  Improvements  in  ytpa* 
ratus  or  means  for  faeiUtaUng  the  perform^ 
once  rf  ehureh  and  other  music  on  organs^ 
karmoniumSf  pianos,  and  other  similar  keyed 
musical  instruments.  (A  communication.) 
Application  dated  July  11, 1855.  (No.  1545.) 

This  invention  relates  to  a  peculiar  con- 
struction and  arrangement  of  apparatus,  to 
be  fitted  ovsr  the  keys  of  an  organ,  harmo- 
nium, piano,  or  other  similar  keyed  instru- 
ment, whereby  any  performer  who  is  capable 
only  of  reading  or  playing  one  note  at  a 
time  may,  by  depressing  such  notes  singly, 
produce  any  of  tne  chords  or  harmonics  re- 
quired in  the  performance  of  musical  pieces. 

Johnson,  J.  H.  Improvements  in  the 
permanent  way  qf  rtUUoays,  and  in  carriages 
to  be  used  in  connection  therewith,  or  on 
ammon  roads.  (A  communication.)  Ap- 
plication dated  July  11, 1855.    (No.  1546.) 

This  invention  relates  to  an  improved 
construction  and  arrangement  of  the  per- 
manent way  of  railways,  and  of  railway 
wheels  to  be  used  thereon,  whereby  the 
trucks  or  carriages  are  rendered  equally 
applicable  for  transport,  either  on  common 
roads  or  on  railways.  The  permanent  way 
consists  of  an  improved  construotion  or  form 
of  rails  and  sleepers,  and  of  a  mode  of  se- 
curing the  rails  to  the  sleepers,  whereby  the 
junction  is  effected  without  either  chairs, 
screw-bolts,  pins,  or  wedges.  The  rails  are 
rolled  with  a  rounded  surlkce  on  their  work- 
ing sides,  whilst  their  lower  faces  or  bearing 
surfaces  are  perfectly  flat,  with  a  projecting 
dovetailed  rib  running  along  their  entire 
length.  This  dovetailed  rib  is  slid  into  and 
accurately  fits  a  corresponding  groove  in 
the  longitudinal  sleepers,  the  rails  being 
thus  securely  held  therein  without  any  other 
fastening  whatever.  The  longitudinal  sleep- 
ers are  fitted  into  recesses  formed  in  trsns- 
verse  sleepers,  which  serve  as  the  main 
foundation  or  support  of  the  way,  and  are 
secured  by  wedges  or  key-pieces.  The 
improved  wheals  consist  of  a  species  of 
broad  double  tyre,  ono  portion  of  which  is 


of  slightly  larger  diameter  than  the  other, 
the  larger  flange  being  made  sufficiently 
broad  for  running  on  common  roads,  whilst 
the  small  portion  is  adapted  to  run  on  tho 
rails  of  the  permanent  way. 

Wsston,  J.  H.,  and  J.  £.  Lewis.  Improve^ 
menls  in  the  construction  cf  moderator  lamps. 
Application  dated  July  12,  1855.  (No. 
1564.) 

Instead  of  constructing  the  lamp  with  an 
enlarged  diameter  at  the  base  to  form  an  oil 
chamber,  the  inventor  proposes  to  make  the 
lamp  stem  the  oil  chamber,  and  by  that 
means  so  to  reduce  the  diameter  of  that  part 
as  to  admit  of  the  lamp  fltting  into  a 
Palmer's  candle-stand.  The  loose  piston 
slides  over  a  central  supply  pipe,  which 
forms  a  guide  for  its  ascent  and  descent,  and 
the  piston  is  attached  by  a  chain  or  ^ire 
cord  to  a  barrel,  which,  when  rotated  by  a 
key,  will  wind  up  the  piston,  and  allow  the 
oil  supplied  to  the  lamp  to  pass  below  the 
piston.  The  oil  supplied  to  the  lamp  enters 
the  central  supply  tube  at  its  lower  end, 
having  flrst  to  pass  through  a  wire  gause  or 
other  suitable  strainer  at  the  bottom  of  the 
chamber. 

HiaoiN,  J.  Improvements  in  clearing  and 
brightening  dyed  and  printed  fabrics.  Ap- 
plication dated  July  IS,  1855.    fNo.  1569.) 

It  is  usual  to  pass  goods  dyed  with  pre- 
parations of  madder,  either  alone  or  mixed 
with  other  dye  stu£b,  through  a  solution  of 
chloride  of  lime  in  water ;  then  dry  them,  or 
expose  them  to  steam,  rinse  them  in  water, 
and  again'dry  them.  1 1  is  now  proposed  to  add 
to  the  chloride  of  lime  solution  a  liquid  con- 
taining silicic  acid  in  solution,  and  to  use 
this  mixture  instead  of  the  chloride  of  lime 
as  above. 

GiLLETT,  K  Improvements  inpcing  arti» 
Jlcial  teeth.  Application  dated  July  18, 1855. 
(No.  1574.) 

According  to  this  invention,  the  front 
single  teeth  are  fixed  by  the  soldering  of  a 
pin  on  to  the  base  plate.  This  pin  slides 
into  a  dove-tailed  groove  in  the  back  of  the 
tooth,  and  is  fixed  by  a  fine  screw. 

Lawton,  M.,  and  T.  Schofibld.  Im^ 
provements  in  machinery  or  apparatus  for  pre^ 
paring,  spinning,  winding,  and  doubling  cot" 
ton  or  other  fibrous  substances.  Application 
dated  July  18,  1855.     (No.  1575.) 

This  invention  relates  to  machinery  in 
which  spindles  and  fiyers  are  used,  and  its 
object  is  to  give  them  greater  velocity  and 
steadiness  than  they  usually  have.  The 
fiyer  is  mounted  in  a  separate  bearing 
formed  upon  a  horizontal  rail  extending 
from  one  end  of  the  machine  to  the 
other ;  the  spindle  is  mounted  in  bearings 
formed  on  tlie  copping  rail,  having  suffi- 
cient length  above  to  drive  and  steady 
the  bobbin.    As  the  flyer  and  spindle  re- 
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ToWe  independently,  the  traverse  of  the 
copping  rail  equals  the  length  of  the  hob- 
bin  required. 

m  Brooman,  R.  a.  Jn  in^ovement  in 
mimpf.  (A  communication.)  Application 
dated  July  13,  1855.    (No.  1576.) 

This  invention  consists  in  making  the 
barrel,  piston,  valves,  and  passages  of  pumps 
of  gutta  percha,  solidified  eaoutohouo,  or 
other  similar  material. 

Burns,  R.  Improved  teeth  gear.  Ap- 
plication dated  JTuly  13,  1855.  (No.  1579.) 
This  invention  consists  in  facing  or 
forming  (or  covering  what  would  otherwise 
be)  the  rubbing  surface  of  the  teeth  of 
toothed  wheels  with  wood,  metal,  or  other 
like  substances. 

Grafton,  H.  ImprovemerUt  in  the  mantf- 
faeture  rf  Jire-Ughtertf  which  are  alto  ap. 
ptieabk  for  other  burning  purpotet.  Appli- 
cation  dated  July  13,  1855.    (No.  1580.) 

These  improvementa  refer  to  ventilating 
fire-faggots,  and  consist  in  forming  them 
of  timber  cut  into  pieces  of  a  suitable  size, 
and  by  preference  across  the  grain  ;  and  in 
order  to  render  them  ventilating,  holes  are 
bored,  punched,  or  otherwise  formed  through 
them,  and  afford  passage  for  the  flame  and 
air,  and  faciliUte  their  burning.  These 
lighters  or  faggots  are  dipped  in  resin  or 
other  inflammable  material  and  otherwise 
prepared  for  igniting  as  usual. 

PROVISIONAL  PROTECTIONS. 

DaUd  November  15,  1855. 
1577.  George  Lister,  of  Leamington,  Warwick. 
A  cooling  apparatus  to  be  uied  in  brewing. 

Dated  December  7,  1855. 
2765.  William  Irlam  Bllb,  of  Salford,  Lancaster, 
enginoer.  Certain  improyements  in  the  slide  thIto 
or  valves  of  steam  or  other  motive  power  engines. 

Dated  December  12, 1855. 
S805.  Robert  W.  Davis  and  Daniel  Davis,  of 
TeUow  Springs,  Ohio.    An  improved  viee. 

Dated  December  15,  1855. 
S8S6.  George  Coats,  of  Glasgow,  Lanark,  eoal- 
naster.    Improvements  in  horse^shoes  and  in  at- 
taching the  lame  to  horses'  feot. 

Dated  December  28,  1855. 
3955.  Frands  Preston,  of  Manchester,  machinist. 
Improyements  in  the  construction  of  military 
amaU-arms. 

",  Dated  January  3, 1856. 
19.  James  Bagster  Lyall,  of  Cattle  Frome,  Here- 
ford, gentleman.    Certain  improvements  in  ear- 
xfages. 

Dated  January  9,  1856* 
•7.  Frederick  Albert  Oattr,  of  Acerington,  Lan- 
caster, manafiietuiing  ohemist.    Improvements  in 
the  manufacture  of  lake  colours. 
71.  John  Ashworth,  jun.,  of  Tnrton,  Lancaster, 
ovements  In  lap  ma- 
ths preparation  of 


cotton-spinner.    Certam  improvements  In  lap  ma- 

ehines  or  apparatas  used  In  the  prey — " ' 

cotton  and  other  iibroDS  substances  ror  i 


Dated  January  10, 1856. 

79.  John  Erskine,  of  Glasgow,  Lanark,  mer- 
chant. The  application  of  a  new  material  or  mix- 
ture for  dressing  or  sizing  textile  fabrics  or  mate- 
rials. 

Dated  January  18,  1856. 

13S.  Giuseppe  Antonio  Tremeschinl,  of  Vieence, 
(Lomlwrdo  Venetian),  mechanician.  Improve- 
ments in  electro-telegraphic  communications. 

155.  Miguel  De  Bergue,  of  Barcelona,  Spain, 
engineer.  Improvements  In  the  permanent  way 
ofrailnmrs. 

157.  WUIiam  Marshall,  of  Smethwick,  BUfford, 
manager  of  Iron  works.  An  improvement  or  im- 
provements in  rolling  iron  for  the  manufacture  of 
gun-barrels  and  tubes,  and  for  other  like  purposes. 

1S9.  David  Shaw,  of  Gee-cross,  Chester,  manu- 
facturer. Certain  improvements  in  looms  Ibr 
weaving. 

141.  Nathaniel  Shattswell  Dodge,  of  St.  Paul's- 
churchyard,  London,  of  the  firm  of  Dodge,  Bacon, 
and  Co.,  merchants  and  manufacturers.  Improve- 
ments in  treating  vulcanised  India-rubber  or 
gutta  pereha.    A  communication. 

145.  Jonathan  Holden,of  Halifax,  York,  printer. 
Improvements  in  machinery  for  cutting  or  carving 
and  figuring  wood. 

140.  Joseph  Marsolo,  of  Padna,  and  at  Paris, 
France,  Rue  des  Petltes  Ecuries,  organ-builder. 
"  A  reproductive  organ,"  printing  with  known 
notes  any  muiical  fancies,  and  equally  applicable 
to  pianofortes,  melodinms,  harmoniums,  accor- 
deons,  and  generally  to  all  keyed  musical  instru- 
ments. 

Dated  January  19,  1856. 

147.  Alflred  Heaven  and  WiUlam  Booth,  of  Man- 
chester, embroiderers  by  machinery.  Improve- 
ments in  machinery  for  embroidering  fabrics. 

149.  Edward  Pickering,  of  Chatham-place, 
BlackMars,  Middlesex,  railway  contractor.  Im- 
provements in  the  permanent  way  of  railways. 

151.  Isaac  Barnes,  of  Birmingham,  Warwick, 
manufacturer.    Improvements  in  carriage  lamps. 

105.  Frederick  A.yckboume,  of  Princes-street, 
Stamford-street,  Surrey,  gentleman.  Improve- 
ments in  the  cleaning  of  knives  and  forks. 

165.  Charles  Robertson,  of  Mark-lane,  ship 
master.    Improvements  in  mariners'  compasses. 

Dated  January  21,  1856. 

159.  James  Pockson,  of  Fenton-street,  Wal- 
worth, Surrey,  carpenter.  Improvements  in  the 
construction  of  roofing  and  other  tiles. 

Dated  January  22, 1856. 

165.  Jean  Baptists  Pierre  AlfTed  Thiernr,  jun., 
Jean  Lewis  Ricnard,  of  Paris,  chemist,  and  Baron 
Henry  de  Martiny,  of  Versailles,  France.  Im- 
provements in  preventing  smoke  by  means  of  a 
rumlvore  hygienic  apparatus. 

165.  John  Oedge,  of  Wellington-street  South, 
Middlesex.  Improvements  in  bending,  edging, 
and  soldering  tin.  A  communication  from  M. 
Blanchefort,  of  Briey,  France. 

167.  Alexander  Robertson,  of  Upper  Holloway, 
Middlesex,  engineer.  A  new  mannCseture  of 
eases  or  canisters  for  dry  goods,  edibles,  and  such 
like  commodities. 

169.  Edward  Lawson,  of  Leeds,  York,  machine- 
maker,  and  George  Jennings,  of  Hnnslet,  Leeds, 
mechanic.  Improvements  in  reeling  machines, 
for  winding  flax,  cotton,  wool,  and  other  yams. 

171.  Joseph  Francis,  of  New  York,  United 
States,  engineer.  Improvements  In  the  manufbo* 
ture  of  metallic  boats. 

17S.  Henry  Elliott  Hoole,  of  Green-lane  Works, 
Sheffield,  York,  stove  arate  and  fender  mannfac- 
turer.    Improvements  u  stove  grates. 
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Dated  January  28,  1856. 


175.  George  Holcroft,  of  Manehetter,  consulting 
engineer,  tnd  Jamee  Peacock,  of  Salford,  Lan- 
caster, mechanical  engineer.  Improvements  in 
casings  for  fencing  horizontal  sliafts. 

177.  Alexandre  Tothausen,  of  Dnke-street, 
Adelphl,  IClddleaex,  interpreter  at  the  Imperial 
Coart  of  Paris.  An  improTed  look  Joint  fcr  the 
rails  of  railways.  A  communication  ftom  J^mes 
Richard  Hilliard,  United  States. 

179.  Edward  Lloyd,  of  Dee  Valley,  near  Corwen, 
Merionethshire,  North  Wales,  engineer.  Im- 
profements  in  valves,  and  in  the  valve-gear  of 
locomotive  and  other  steam  engines. 

185.  Isaac  Barnes*  of  Birmingham,  Warwiek, 
manufacturer.  Improvements  in  the  manufacture 
of  knobs  and  furniture  for  doors,  drawers,  and 
other  similar  purposee,  parte  of  which  improve- 
ments are  also  applicable  to  the  manufacture  of 
eomiee  poles  and  other  like  articles. 

186.  Stephen  Norrb,  of  New  Peter-street,  West- 
minster, Middlesex.  Improvements  in  the  ma- 
nnfaeiure  of  boots  and  shoes  and  other  coverings 
for  the  human  fbet. 

Dated  January  24,  1856. 

186.  Louis  Antoine  Remain  Richouz,  of  Paris, 
watch  and  clock  maker.  Improvements  In  clpck 
works. 

187.  Pierre  Samain,  of  Meusnes,  France,  lock 
maker.    An  improved  levelling  instrument. 

188.  John  Solmons,  of  Birmingham,  Warwick, 
merchant,  and  Edwin  Lender,  of  Birmingham, 
merchant.    A  new  or  improved  eigar  holder. 

189.  Charles  Rothwell,  of  the  firm  Taylor,  Lang, 
and  Co.,  Castle  Iron  Works,  Stalybridge,  Chester. 
Improvements  In  self-acting  mules. 

ItfO.  John  Strafford,  lamp  maker,  of  Stratford, 
Essex.  Certain  improvements  in  portable  signal 
lamps,  for  railway,  marine,  and  other  purposes. 

191.  John  Qimson,  of  Staleybridge,'  Lancaster, 
engineer,  and  George  Glmson,  of  the  same  place, 
engineer.  An  improved  apparatus  applicable  to 
steam  pipes  used  for  the  purposes  of  heating  aud 
drying,  which  said  apparatus  may  also  be  used  for 
other  similar  purposes  where  steam  is  employed. 

192.  John  Henry  Johnson,  of  Lincoln's-inn- 
fields,  Middlesex,  gentleman.  Improvements  in 
air  beds,  mattresses,  and  cushions.  A  communi 
cation  from  J.  C.  L.  Jacob,  of  Paris,  France,  ma 
nufacturer. 

195.  George  Brooks  Pettit  and  Henry  Fly  Smith, 
of  Oxford-street,  Middlesex,  gas  engineers.  Im- 
provements in  gas  heating  apparatus. 

194.  David  Fisher,  of  llanelagh-road,  Thames- 
bank,  Middlesex.  Improvements  in  machinery  for 
pressing,  cutting,  drying,  and  opening  tobacco. 

Dated  January  25,  1856. 

196.  Alexandre  Tolhausen,  of  Duke-street, 
Adelphl,  Middlesex,  Interpreter  at  the  Imperial 
Court  of  Paris.  An  improved  machine  for  boring 
and  other  cutting  operations  in  stone  and  other 
mineral  substances  of  similar  character.  A  com- 
munication f^om  H.  Rees,  J.  Loudon,  and  O. 
Ahlstroro,  manufacturers,  New  York,  United 
States. 

198.  Andrew  Shanks,  engineer,  Robert-street, 
Adelphl,  Westminster,  and  Francis  Herbert  Wen- 
ham,  engineer,  EfTravale  Lodge,  Brixton,  Surrey. 
Certain  improvements  In  water  gauges. 

SOO.  John  Kershaw,  of  Stockport,  Chester,  ma- 
nager. Improvements  in  apparatus  for  prevent- 
ing the  explosion  of  steam  boUers. 

tot.  Joseph  Peak,  of  Manchester,  Lancaster, 
smith  and  screw  bolt  manufacturer.  Improve- 
ments in  machinery  or  apparatus  for  pointing  and 
turning  bolt-heads,  facing  nuts,  centreing,  drill- 
ing, and  similar  purposes. 

204.  Alexander  Dalgety,  of  Flortnce*roitd,  Dept> 


Ibtd,  Kent,  tongiaeer.    ImproTements  in  vieee,  or 
gripping  or  holding  apparatus, 

206.  William  Owen,  of  the  firm  of  Owen,  Stodart, 
and  Co.,  of  Red  Lion-square,  Middlesex,  piano- 
fbrte  mannfaeturere.  An  improvement  in  piano- 
fbrtei. 

Dated  January  26,  1856. 

208.  George  Henry  Ingall,  of  Old  {Broad- 
street,  London,  gentleman,  and  George  Oicar 
Shaw  Browne,  of  Qlaaahouse 'Street,  Nottingham, 
machinist.  An  improved  method  of  railway 
signalling. 

210.  George  Napier,  of  Bath-«treet,  Glasgow, 
Lanark,  and  Adelphl,  Middlesex,  engineer.  Im- 
provements in  the  construction  and  arrangement 
of  the  flues,  air-passages,  and  other  parts  of  fur- 
naces, and  also  In  controlling  the  passage  of 
smoke,  and  in  heating  and  regulating  the  supply 
of  air  to  facilitate  combustion. 

212.  Edward  Vincent  Gardner,  of  Norfolk-street, 
Middlesex  Hospital.  Improvements  In  heating, 
drying,  desiecftclng,  and  evaporating. 

214.  Jean  Louis  Ambroise  Huillard,  of  Paris, 
manufiictttrinK  chemist.  Improvements  In  the 
processes  of  singeing  and  dressing  textile  fabrics, 
aud  In  apparatus  for  the  same. 

216.  Samuel  Stratham,  of  Islington,  Middle- 
sex,  gentleman.  Improvements  in  electric  tele- 
graph conductors. 

218.  William  Beasley,  of  Smethwiek,  Stafford, 
mannfaeturer.  Improvements  in  machinery  or 
apparatus  to  be  employed  in  rifling  the  barrels  of 
fl  re-arms  and  ordnance. 

Dated  January  2S,  1856. 

222.  John  Wormald,  of  Manchester,  Lancaster, 
calenderer  and  packer.  Certain  improvements  in 
machinery  or  apparatus  for  folding,  "fenting," 
and  making  up  goods  or  fabrics. 

224.  Augustin  Magloire  JuUienne,  of  Herblay, 
France,  civil  engineer.  Improvements  in  brakes 
for  railway  trains. 

226.  Pierre  Samain,  of  Meusnes,  France,  lock 
maker.  Improvements  in  tables,  etools,  and  other 
pieces  of  household  furniture. 

228.  Robert  Barrow,  of  Garford-street,  Poplar, 
Middlesex,  engineer.  An  equilibrium  slide  valve 
for  steam  engines. 

230.  William  Asbnry,  of  Birmingham,  Warwick, 
engineer.    A  new  orimproved  tap  or  stop  cock. 

282.  John  Whitehead,  of  Leeds,  York,  machine 
maker.  Improved  machinery  for  fuUing  doth. 
A  communication. 

Dated  January  29,  1856. 

234.  George  Darlington,  Minora,  near  Wrexham, 
Denbighshire.  Producing  oxide  of  zinc  flrom  its 
ores. 

286.  Daniel  Foxwell,  of  Manchester,  Lancaster, 
card  manufacturer.  Improvements  In  sewing  ma- 
chines. 

238.  Robert  Thatcher,  of  Oldham,  Lancaster, 
cotton  spinner.  Certain  Improvements  In  prepar- 
ing for  doubling  or  spinning  cotton  or  other  fibrous 
substances. 

240.  Owen  Murrell,  of  Bethnal-green-road, 
Middlesex.  Improvements  in  swing  looking- 
glasses. 

242.  Henry  Chance,  of  Birmingham,  glass  ma- 
nufacturer. An  improvement  In  the  manufteture 
of  moulded  articles  when  uelng  vitreous  materials. 

244.  Joseph  Powell  Walton,  of  Sarratt  Hall, 
Rickmansworth,  Herts,  and  Honore  Le  Francois, 
of  Lambeth,  Surrey.  Improvements  in  cleaning 
forks,  spoons,  stewpans,  and  other  culinary 
utensils. 

246.  Auguste  Msthleu  Maurice  de  Bergevin,  of 
Rue  Labttt,  Montmarire,  Paris.  Improvements  in 
preparing  coal  fbr  burning  and  in  the  furnaces 
emplofSQ  in  Consuming  such  coal. 
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KOTICB  OV  APFtlCATIOK  FOR  LEAVB  TO 

FILE  DISCLAIMER. 
A  petition  has  been  presented  to  the  Attorney- 
General,  by  Henry  Henson  Henson  ana  Jeremiah 
Lorkin,  for  leave  to  file  a  disclaimer,  and  memoran- 
dum of  alteration  of  parts  of  the  sp^Bcation  of  the 


ployed  in  the  storing  and  eonteyanee  of  explosire 
■ubstanoes." 


NOTICES  OF  INTENTION  TO 
PROCEED. 

{From  ike  **Lmdon  Gazette,**  Ftbmary  \%% 
1856.) 

2174.  WUIiam  NenfvlUe  Martin.  ImproToments 
In  the  eoTjstructlon  of  folding  and  portable  crates, 
boxes,  baskets,  packing-cases,  and  huts. 

2191.  John  Riddel  Musgrave,  Robert  Musgrave, 

Sd  James  Musgnve.  Improvements  in  stoves 
'  cooking  and  heating. 

2209.  Robert  Wilkinson.  Improvements  in 
machinery  or  apparatus  for  carding  cotton,  wool, 
and  other  fibrous  substances. 

2216.  Thomas  Henry  Ryland.  A  new  or  im- 
proved manufacture  of  bracelets  and  other  dresa 
ornaments  and  ornamental  dress  fastenings. 

2221.  Henry  Brierly.  ImproTements  in  telf- 
aetlug  mules  for  spinning. 

2229.  Joseph  Bennet  HoweU.  Improvements  in 
the  manufacture  of  steel  castings  for  ordnance  and 
other  purposes. 

2230.  Thomas  Dickens.  Improvements  In  ma- 
chinery or  apparatus  for  spinning,  doubling,  and 
throwing  silk,  and  doubling  other  fibrous  materials. 

2231.  Eliza  Caroline  Wren.  An  improved  con- 
struction of  child's  cot. 

2233.  William  John  Roffe.  ImproYements  in 
stoves  or  furnaces. 

2235.  Julieb  ffransols  Belleville.  An  improved 
amoke-consnming  apparattts. 

2289.  Hugh  Greaves.  Improvements  in  the 
eonstmctlon  of  steam  boilers. 

2S0r.  Lewis  Normandy.  Improvements  in  the 
mode  of  writing  and  printing  music,  to  facilitate 
the  study  thereof.    A  eommunieation* 

2339.  John  Cheesemail  Wagstaff.  Improvements 
in  the  manufhoture  of  seamless  garments  and  other 
seamless  fabrics.    Pattly  a  oommunlcatlon. 

2342.  William  Tatham.  Improvements  in  m&- 
ehinery  or  apparatus  for  preparing,  spinning, 
doubling,  and  winding  cotton,  wool,  flax,  silk,  or 
other  fibrous  substances. 

2338.  Alfred  Ardouln.  A  corking  and  oapsollng 
machine. 

2456.  James  Sfailth  Cottrill.  Improvements  in 
machinery  or  apparatus  for  washing,  scouring, 
dyeing,  sizing,  and  cleaning  woven  ^brics  and 
yams.  • 

2554.  William  Webb  and  John  Webb,  Jun.  Im- 
provements in  Attaching  door  knobs  to  spindles. 

2825.  Alfred  Krupp.  Improvements  in  railway 
and  other  wheels,  and  III  the  method  of  and  ma- 
chinery for  manufacturing  the  same. 

2836.  George  Coats.  Improvements  in  horse- 
shoes and  in  attaching  the  same  to  the  horses*  Aset. 

2874.  Henry  Robert  Abraham.  Improvements 
in  carriages  and  in  certain  appurtenances  and  ap- 
pendages whleh  belong  to  those  used  as  hospital 
conveyanoes  or  ambulances. 

2928.  Alfred  Krupp.  Certain  Improvements  in 
guns  and  gun  eanrlages. 

19.  James  BagsterLyall.  Certain  improvements 
in  carriages. 

38.  Samuel  CunlUlb  Lister  and  William  Tongue. 
Improvements  in  machinery  for  combing  wool, 
cotton,  and  other  fibrous  materials. 

79.  John  Erskine,    The  appUcation  of  a  new 


material  or  ttixtufo  tst  draning  or  titelng  textile 
t  fkbries  or  materials. 

84.  Thomas  Charles  Clarkson.  A  combination 
of  certain  materials  for  forming  and  making  im- 
provements in  ship  and  other  pumps,  tubes,  and 
which  is  also  applicable  for  ship,  carriage,  and 
other  building  purposes  and  parts  thereof. 

115.  Vincent  Soullv  and  Bennett  Johns  Heywood. 
Improvements  in  the  construction  of  inkstands, 
appUeabie  In  part  to  other  vessels  for  the  reception 
of  fluids. 

1 17.  John  Hamilton,  Jun.  Improvements  In  the 
posts  or  uprights  employed  in  constructing  electric 
telegraphs. 

127.  James  Jackson.  An  improved  apparatus 
for  rataining  and  releasing  cords  of  "  Venetian 
blinds,"  or  cords,  bands,  or  chains  employed  for 
other  purposes. 

129.  William  Chapmani  An  improvement  in 
propelling  vessels. 

138.  Henry  GrlflSth  Rule.  Certain  improve- 
ments in  machinery  or  apparatus  fbr  measuring 
water  or  other  fluids. 

141.  Nathaniel  Shattswell  Dodge.  Improve- 
ments in  treating  vulcanized  India  rubber  or  gutta 
percha.    A  communication. 

149.  Edward  Pickering.  Improvements  in  the 
permanent  way  of  railways. 

182.  Archibald  Turner.  Improvements  in  the 
manuihoture  of  elastic  fabrics. 

200.  John  Kenhaw.  Improvements  in  appara- 
tus for  preventing  the  explosion  of  steam>boileri. 

214.  Jean  Louis  Ambroise  Huillard.  Improve- 
ments in  the  processes  of  singeing  and  dressing 
textile  fhbrics,  and  in  apparatus  for  the  same. 

232.  John  Whitehead.  Improved  machinery  for 
fulling  tiloth.    A  commuhicatiott. 

Opposition  can  be  entered  to  the  granting 
of  a  Patent  to  any  of  the  parties  in  the  above 
List,  who  have  given  notice  of  their  inten- 
tion to  proceed,  within  tweuty-one  days  from 
the  date  of  the  Gazette  in  which  the  notice 
appears,  b^  leaving  at  the  Commissioners'- 
of&oe  particulars  in  writing  of  the  objection 
to  the  application. 
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NOTICES  TO  CORRESPONDENTS. 


0.--Your  oommunication  fthall  receive  early  at- 
tenUon. 

Co»mopoliiu*.^T\M  principal  cause  of  the  non- 
intertlon  of  the  papers  you  refer  to  was  that  we 
are  able  to  appropriate  to  mathematics  but  a  small 
amount  of  space.  They,  with  several  others,  were 
therefore  laid  sside.  If,  however,  space  can  shortly 


be  found  for  them,  or  either  of  then,  your  deslie 
shall  be  complied  with. 

H.  Teague.—li  Mr.  Aldridge's  inrentlon  is 
covered  by  Mr.  Parlcinson's  patent,  Mr.  Parkinson 
can,  of  ooucse,  if  he  pleases,  stop  the  working  of 
Mr.  Aldrldge's  patent. 
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ULLMERS  PATENT  PAPERCUTTING  MACHINE. 


170 
ULLMfiR'S    PATENT   PAPEli*CUTTING    MACHINE, 

(Patent  dated  August  10, 1855.) 

Messrs.  Ullmer,  of  Fetter-lane,  London,  have  jast  patented  some  very  useful 
improvements  in  machines  for  cutting  paper,  card,  and  mill-boards,  and  other  like 
substances,  which  improvements  consist  in  certain  methods  of  imparting  to  the  knives  of  such 
machines  a  diagonal  or  draw  cut,  and  also  in  a  means  of  raising  and  lowering  the  knife. 

Fig.  1.  of  the  engravings  on  the  preceding  page  is  a  front  elevation  of  one  of  Messrs. 
Ullmer's  paper-cutting  machines,  and  fig.  2  a  side  view.  A  A  is  the  frame ;  B  the  platform 
or  table ;  C  the  knife  lever ;  c  c  cutting-blade  secured  to  the  knife  lever  by  bolts  and  nuts ; 
D  D  guides  for  the  knife  to  work  in;  E  cross-bar,  secured  to  the  guides,  D  D  ;  F  screw 
working  through  the  centre  of  the  cross-bar,  and  carrying  a  platten,  O,  which  is  free  to 
rise  and  fall  in  slots  in  the  back  of  the  guides,  D  D.  H  is  a  gauge  or  stop  connected  to 
the  sliding  bracket,  J,  which  is  fixed  by  screws  descending  through  a  slot  in  the  platform, 
B,  to  a  similar  bracket  beneath  the  platform ;  on  one  end  of  this  bracket  is  formed  a  nut, 
K.  L  is  a  screwed  shaft  which  works  under  the  table  of  the  machine,  and  through  the 
nut,  K ;  the  slot  formed  in  the  table  allows  the  block,  I,  to  move  forward  or  backward 
according  to  the  motion  imparted  to  the  nut  by  the  screwed  shaft ;  <i  is  a  winch  handle 
for  turning  the  rod.  M  is  a  bell  crank  connected  at  e  by  a  pin  to  one  end  of  the  knife 
lever  whioh  it  supports,  and  at  /  to  an  adjustable  connecting  rod,  N,  united  to  a  crank  on 
the  end  of  the  ahail  of  the  main  spur  wheel  as  hereafter  described ;  the  fixed  centre  of  the 
bell  crank  is  at  gt  where  it  is  connected  to  the  frame  of  the  machine  by  a  pin,  about  whibh 
it  is  free  to  oscillate.  The  opposite  eisd  of  the  knife  lever  is  supported  upon  another 
adjustable  connecting  rod,  O,  united  to  a  crank  formed  by  a  pin  and  one  of  the  arms  of 
the  main  spur  whi^el.  Both  connecting  rods  are  formed  with  a  bar,  k  h,  threaded  with  a 
right-hand  thread  on  one  end,  and  a  left-hand  thread  on  the  other,  which  work  into  two  | 

threaded  sockets,     1 1,  k  Ar,  are  parts  forged  on  the  bars,  h  h,  in  the  shape  of  nuts  for  turning  | 

them,  and  thereby  raising  or  lowering  either  end,  or  both  ends  of  the  knife,  as  required.  ' 

P  is  a  shaft  supported  in  bearings  in  the  frame,  driven  by  a  winch  handle,  P^  (not  shown 
in  fig.  1).  Q  is  a  pinion  on  the  shaft,  P,  which  gears  into  a  toothed  wheel,  K,  on  another 
shaft,  S.  T  is  anotner  pinion  on  tlie  outer  end  of  this  shaft,  which  gears  into  and  drives 
the  main  spur  wheel,  U,  keyed  on  a  shaft,  Y,  the  opposite  end  of  which  carries  a  crank, 
W,  to  whioh  the  connecting  rod,  N,  is  affixed.  ^  is  a  pin  on  one  of  the  arms  of  the  spur 
wheel,  XJ,  to  which  th«  connecting  rod,  O,  is  afiiixed.  A  crank  is  thus  formed  on  both 
ends  of  the  shaft,  T,  to  which  the  connecting  rods,  N  and  O,  are  affixed.  X  is  a  fly-wheel 
on  the  driving  shaft,  P. 

The  operation  of  the  machine  is  as  follows: — Tlue  paper,  card,  or  other  board  to  be  cut  is 
placed  upon  the  table,  and  pushed  back  against  the  stop  or  gauge ;  the  screw,  F,  is  turned 
down,  and  the  platten  thereby  depressed  on  to  the  paper,  just  behind  the  path  of  the  knife 
whereby  the  paper  is  held  tight.  The  winch  handle  is  then  turned,  and  through  the 
gesring  cranks  and  connecting  rods  the  knife  is  brou;;ht  down  in  a  slanting  direction,  and 
caused  to  make  a  diagonal  drawing  cut.  Continuous  rotation  in  the  same  direction  causes 
the  knife  alternately  to  rise  and  descend,  performing  at  each  descending  stroke  a  diagonal 
drawing  cut.  . 


LONDON    FIRES    IN  1855.* 

Twenty-fifth  Annual  Report,     By  Mr,    WilUam  Baddeley,  C,E.,  Inventor  of  the  Portable 

Canvas  Cisterfts^  Improved  Jet- spreaders ,  Farmer* s  Fire-engine,  ^c,  4-c. 

{Concluded  from  page  153.) 

The  following  tabular  analysis  exhibits,  in  each  instance,  the  occupancy  of  that  part  of  the 
premises  in  which  the  fire  originated,  illustrating  the  comparative  liability  to  accident 
by  fire  of  various  trades,  nianufactorie!!,  and  private  dwellings : 


«  Errata  in  first  portion  of  Fire  Report  (ice  last  ireek's  No.)    Pnge  149,  seventh  line  from  bottom,  for 

•  High-street,  Soutkwark,"  read  ••  Hiph-street,  Sliorcdltch."    Page  150,  eighth  line  from  bottom,  for 

•  900  "  read  «'  SOI."    Page  152,  twenty-ninth  line  fioni  br-ttom,  for  '•  falling,"  read  "  fallen." 


lomyoir  nsBH  i.t  imSi 


m 


Occupatioii. 


Apothecaries,  not  having  laboratorieg. 

Arsenal 

Bakers 


» pie     . .      . 
-,  sea  biscuit. 


Basket-makers 

Beer-shops      

Booksellers,  hinders,  and  stationers     . . 
Brokers,  and  dealers  in  old  clothes 

Builders 

Butchers 

Cabinet-makers      

Cane-djrer       

Caoutchouc  manufacturers 

Carpenters,  and  other  workers  in  wood 
Chandlers        


Totally 
Destrojed. 


^  com 

,  ship 


Charcoal  dealer 

Cheesemongers      

Chemists,  using  laboratories 
Churches  and  chapels    . . 

Coachmakers 

Cocoa-nut  fibre  manufacturer 

Coffee-roaster         

Coffee-shops  and  chop-houses 
Colour  manufacturers  . . 

Confectioners 

Cork-cutters 

Coopers 

Currier  and  leather-dresser  . . 

Distillers        

,  illicit 


,  naphtha 

.  tar 


Docks 

Drapers,  linen,  woollen,  and  mercers  . 

Druggist,  wholesale       

Drysalters      

Dyers      

Bating-house  keepers 

Engineers,  mechanical 

Feather-  dresser 

Firework- maker 

Founders        

Fruiterer         

Furriers  and  skin- dyers        

Gas-works      

Glass-blower 

Glass  and  emery  pnper-makcr     . .      . 

Glue  manufacturer       

Granary  keeper 

Grocers 

Hat-makers 

Hop -merchants 

Horsehair-merchants 

Hotels  and  club-houses        


4 

1 
6 
1 
1 
1 
6 
8 
7 
7 
1 
9 
1 
2 
17 
4 
3 

1 
1 
S 

1 
1 

1 

8 
2 

4 

1 
2 

1 
1 
1 

I 

18 
1 
2 
2 
1 
1 
1 
1 
2 

2 
1 

1 


Slightly 
Damaged. 


15 

1 

1 
9 
9 
6 
5 
3 
15 


25 

12 

2 

2 

4 
1 
5 
2 

1 

1 

12 

2 

7 

1 

1 

1 
1 
1 
2 
1 
10 

1 

6 


Total. 


8 
1 

21 
2 
1 
2 

15 

18 

14 

15 
4 

26 
1 
2 

4t 

16 
7 
2 
1 
5 
4 
6 
3 
1 
2 

20 

4 

11 

2 

3 
1 

3 

2 

3 

2 

2 
29 

1 

3 

2 

7 

4 

1 

1 

3 

1 

3 

3 

1 

1 

1 

1 
14 

7 

2 

2 

4 
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LONDON  rXBSBB  IN  1856. 


Occupation. 


Japanners       . .      . .      ^ 

Laundresses 

Leather,  patent,  manufacturer     . . 

Lucifer-inatch.makers 

Maltsters        

Manure,  dealers  in        

Marine  stores,  dealers  in      

Mast  and  block-makers        

Mill,  steam  flour 

Milliners  and  dressmakers 

Musical  instrument-makers 

Oil  works       

Oil  and  colourmen        

Painters,  plumbers,  and  glaziers. .     . . 

Paper-stainers        

Pasteboard-maker 

Pawnbrokers 

Perfumer        

Pipe-maker 

Pork-butchers       

Printers,  letter-press 

,  copper-plate        

,  calico 

Prison 

Private  dwellings 

Provision  merchants 

Public  buildings 

Rag-merchanta      

Railways        

Rope-makers  . .      . .     

Sack-makers 

Sale-shops  and  offices 

,Saw-mills,  steam 

Schools 

Ship-builders 

Ships       

,  steam 

Soot  merchant       

Stables    

Sugar  refiner 

Tailors 

Tallow  -  melters,   wax  -  chandlers,   and 

soap-boilers        

Tinmen,  braziers,  and  smiths 

Timber-merchants 

Tobacconists 

Toy- warehouses 

Umbrella-makers 

Under  repair,  or  building 

Unoccupied 

Upholsterers 

Varnish-makers 

Victuallers,  licensed      

Warehouses 

,  Manchester      • 

Waterproof  canvas-makers 

Weavers 


Totally 
Destroyed. 


Seriously 
Damaged. 


54 
2 

1 
1 
2 
1 
IG 
2 
1 
1 
1 
1 

3 

1 
3 

4 
5 
1 
4 
1 
3 
4 
1 
3 
1 
16 
3 
1 
5 
1 


Slightly 
Damaged. 


ToUl. 


3 
4 

2 

1 
215 
2 
2 
2 
2 
3 
1 
39 
I 
2 
1 
6 

1 
13 


10 
3 
4 
2 

9 
1 
5 
2 
27 
3 
3 


3 
4 

1 
S 

2 
2 

10 
3 
1 
6 
3 
1 

13 
5 
3 
1 
2 
1 
1 
4 
4 
2 
1 
1 
271 
4 
2 
3 
3 
6 
2 

50 
5 
3 
2 
7 
1 
1 

16 
1 

12 

4 
16 
4 
8 
3 
3 
16 
3 
8 
3 
4^^ 
6 
4 
5 
3 
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Totally 
Destroyed. 

Seriously 
Damaged. 

SlighUy 
Damaged. 

jToUl   ' 

WeaverSy  mat. 

— 

1 
3 
2 

1 

6 
4 

1 
9 
6 

1 

Wharfingers  ••     ••     

Wine  and  spirit  merchants 

Workshop,  not  hazardous 

Total  ..     ., ,     .. 

S6 

334 

614 

984 

The  daily  distribution  of  last  year's  fires  was  as  follows : 


Monday. 

Tuesday. 

Wednesday. 

Thursday. 

Friday. 

Saturday. 

Sunday. 

137 

140 

147 

149 

148 

136 

132 

Their  distribution  through  the  hours  of  day  and  night  have  been  in  the  following  pro- 
portion : 


1 

g 

1 

1 

a 

^ 

3 
<3 

•3 
S 

1 

1 

'A 

1 

1 
1 

43 

•5 

i 

S 

1 
21 

59 

A.M. 

67 

60 

44 

32 

44 

30 

11 

18 

19 

20 

23 

P.M. 

24 

21 

31 

25 

40 

43 

52 

65 

75 

76 

82 

The  causes  qfjire,  so  far  as  could  be  satisfactorily  ascertained,  have  been  the  following : 


Accidents,  unforeseen,  and  for  the  most 

part  unavoidable       7 

Apparel,  ignited  on  the  person  . .  7 

Areas,  fire  thrown  down      9 

Candles,  various  accidents  with  . .     . .  95 

,f        ignited  bed-curtains     . .     . .  69 

f,              „      window-curtains      ..  37 

Carelessness,  palpable  instances  of    . .  11 

Charcoal,  hot  .     . . 1 

Children,  playing  with  fire 4 

„            „            „       lucifers     ..  6 

„            „            „      gunpowder..  1 

Cinders,  put  away  unextinguished     . .  15 

Coke,  put  away  hot      2 

Copper,  portable 1 

„      defective 3 

„      flues,  defective        13 


Fire.sparks 68 

„    kindled  on  hearths      9 

Fireworks,  letting  off 3 

Flues,  foul  and  ignited 31 

„    defective  and  overheated    .     . .  42 

„    blocked  up 7 

„    hot  air 4 

Friction  of  machinery 2 

Fumigation,  incautious 3 

Furnaces,  heat  of 23 

Gas,  escape  of,  from  defective  fittings .  79 

„    burning  too  high 19 

„    accidents  in  lighting 4 

Hearths,  defective 6 

Hot-plate      4 

Hot-water  pipe,  heat  from 1 

Intoxication 11 
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Lamps,  oil 9 

„    naphthft  ...     ,  •     4 

Lime,  slaking 6 

Linen,  drying  or  airing  before  fire     . .  30 

Locomotivet,  sparks  from 7 

Lucifer  matches,  acoidents  in  making .  2 

,9           $t           M         >f   using . .  7 

M            ,.        aooiden tally  ignited  18 

Naphtha,  distilling      2 

„        accidentally  ignited     . .     . .  4 

„        vapourof,  accidentally  ignited  1 

Oil,  boiling  of 5 

Ovens,  defeetire  and  overheated. .     . .  10 

Pitch  and  tar,  heating  of 5 

Reading  in  bed 1 

Sealing-wax,  melting 1 

Shavings,  loose  ignited 29 

Smoking  meat      1 

Spontaneons  ignition  of  coals            . .  ] 

„                „        cotton  waste     . .  3 

„                I,        flocks 1 

„                „        greasy  rubbish..  3 

h*y 1 

„                „        lamp.b1ack      . .  7 

„                „        phosphorus      ..  1 

M                »*        rags 2 

Steun-bMlerty  heat  from     10 

Stills,  illicit 2 

Stoves,  improperly  set,  defective,    or 

overheated     85 

„    charcoal     . .     .  •     2 

M    drying 13 

,f    ira«      2 

„    ironing 2 

,f    pip* 8 

Sogar  boiling 1 

Suspicious 17 

Tobacco,  unextinguished     35 

Wilful 23 


Unknown 
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Not  only  in  tlte  number  of  fires  last  year, 
as  compared  with  the  preceding,  is  there  a 
remarkable  uniformity,  but  the  same  uni- 
formity obtains  in  a  very  remarkable  man- 
ner with  reference  to  the  eautet,  some  of 
them  being  precisely  the  same,  and  but 
very  few  presenting  a  wide  diilbrcnoe ; 
strikingly  confirming  the  remark  of  a 
writer  in  the  Quarterly  Review  ;• — '•  Among 
the  more  common  causes  of  fire  (iiuch  as 
gas,  candles,  curtains  taking  fire,  cliildren 
playing  with  fire,  stoves,  &c.),  it  is  rem.irk> 
able  how  uniformly  the  same  numbers 
occur  under  each  head  from  year  to  ye.ir. 
General  laws  obtain  as  much  in  smaH  as  in 
great  events."     In  the  case  of  "  linen  airing 

■  December,  1834. 


before  fire,"  two  of  the  accidents  were 
caused  by  kittens  climbing  on  the  clothes- 
horse,  and  upsetting  itjnlo  the  fire.  In 
two  cases,  also,  the  *'  accidental  ignition  of 

I  Ittcifers"  was  occasioned  by  cats  throwing 
down  a  pile  of  boxes.      The  continuous 

I   heavy  rain  the  last  week  of  October  ceo*. 

I  sioned  one  fire  by  "slaking  lime."  The 
wilful  fires  of  the  year  have  been  nuBseroua^ 
while  several  of  them  ha.Te»  no  doubt,  been 
the  result  of  vindictive  feelings  ;  others  ap. 
pear  to  have  had  no  other  objeet  than 
getting  up  a  conflagration,  fur  the  sake  of 
the  trifling  advantages  to  be  derived  from 
the  few  shillings  paid  for  working  the  en- 
gines, property  to  the  amount  of  many 
thousand  pounds  being  recklessly  jeopard- 
ized for  this  object ;  and  it  is  much  to  be 
regretted  that  it  has  not  been  possible  to 
bring  this  crime  home  to  any  of  the  perpe. 
trntora. 

The  new  steam  floating  fire-engine,  de- 
scribed at  page  365  of  your  last  volume, 
has  been  completed,  and  placed  at  the 
moorings  off  Southwark-bridge.  The  for- 
mer  steam-  floating  engine,  after  being  tho- 
ronghly  repaired,  will  be  placed  in  the 
station  oflT  King's. stairs,  Rotherhithe,  and 
the  hand- worked  engines  on  the  river  will 
have  become  things  of  the  pasL 

In  Mr*  Braidwood's  report  fo  the  Com- 
mittee of  Managers  of  the  London  Fire 
Establishment,  he  states  that  the  speed  of 
the  new  floating-engine,  with  the  jet  pro- 
peller, was,  "  at  the  second  trial  in  Long 
Reach,  above  eight  miles  per  hour ;  and  I 
have  no  doubt  that  when  the  machinery 
gets  more  into  use  (and  we  know  better  how 
to  work  the  new  principle  of  propulsion), 
that  her  speed  will  be  considerably  in- 
creased.  The  flre- engines  work  beauti- 
fully;  tlieir  estimated  power  was  1,428 
gallons  of  water  per  minute.  At  a  late 
trial,  they  threw  1,938  gallons  per  minute, 
through  four  l|-inch  jets,  to  a  height  of 
116  feet,  Willi  a  ftresh  breeze  blowing  at  the 
time ;  and  there  was  power  to  spare,  which 
would  have  been  put  on,  but  for  fear  of 
bursting  the  hose.  The  steam-engines, 
also,  work  well.  The  nominal  power  is 
80-horse,  but  they  have  been  worked  up  to 
180- horse,  per  indicator,  with  only  90  lbs. 
pressure  of  stesro.  They  can  be,  however, 
worked  safely  to  120  lbs.,  the  boilers  having 
been  proved  to  upwards  of  200  lbs.  pres- 
sure." 

The  Building  Act  of  the  7th  and  8th 
of  Queen  Victoria  contains  the  important 
enactment  that  "no warehouse  shall  exceed 
200,000  cubic  feet  in  contents."  "Ffre," 
observes  the  writer  before  quoted,  "be- 
comes unmanageable  when  it  has  access  to 
Urge  stores  of  combustible  matter ;  under 
such  circumstances  it  acquires  a  •  fortified 
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pMitiotn,'  and  caQi»ot>  in  the  vf»t  miyjouty 
of  eases,  be  redueed  unless  by  an  early  sur- 
prise. As  the  very  heart  of  London  is 
largely  occupied  with  Manchester  ware- 
houses full  of  the  roost  inflammable  mate- 
rials*  the  safety  of  the  oapital  depends  upon 
this  restrictive  law.  The  Manchester  wave-^ 
housemen,  nevertheless,  have  managed  to 
set  that  part  of  the  Act  at  defiance.  *  We 
escape  altogether/  say  these  gentlemen, 
*  the  provisions  of  the  Building  Act  relative 
to  warehouses  as,  by  reason  of  our  breaking 
bulk,  our  places  of  busineas  are.  not  mere 
storehouses."*  By  the  18th  and  19th  of 
Victoria,  cap.  122,  however,  this  evasion  has 
been  got  rid  of;  clause  27  limits  the  areas 
of  buildings,  enacting  that  <*  ilvery  ware- 
house, or  other  building  used  either  wholly 
or  in  part  for  the  purposes  of  trade  or  ma- 
nufaeture,  eontainmg  more  tluin  216,000 
cubic  feet,  shall  be  divided  by  party  walls 
in  sueh  manner  that  the  contents  of  each 
division  thereof  shall  not  exceed  the  above- 
mentioned  number  of  cubie  feeU"  The 
same  Act  also  contains  the  following  whole- 
some nrovisions  i-^'  No  pipe  for  conveying 
heated  air  or  steam  shall  be  fixed  nearer 
than  6  inches  to  any  combustible  material. 
No  pipe  for  conveying  hot  w»ter  shall  be 
placed  nearer  than  3  inches  to  any  com- 
bustible materials.  No  pipe  Ibr  conveying 
smoke  or  other  products  of  combustion 
shall  be  fixed  nearer  than  9  inches  to  any 
combustible  material."  Another  trial  of 
tlie  "Fire  AnnUukUar,*'  took  place  at 
Woolwich  last  year,  but  like  the  former  ones 
at  the  same  place,  it  proved  unsucoesafuL 
It  seems  to  be  the  singular  fate  of  this  in- 
vention, to  fail  as  an  txperimgiU,  while  it  is 
almost  always  successful  in  praelicel^^a 
result  only  to  be  accounted  for, .upon  tbesup- 
position  that  jlhe  pcactieal  appUcations  are 
legUimate — that  tlie  experimental  trials  are 
not  so ;  and  this  is  pretty  near  the  truth  of 
the  matter. 

.  Mr.  Superintendent  Braidwoo4  reports, 
'*the  couduct  of  t]»e  firemen  as  all  that 
could  be  wished,"  and  feels  compelled  t4» 
mention  "  the  very  able  and  efEcientservioes 
of  the  foremen,  Messrs.  Co)^  Foigo,  Hen- 
derson, and  Staples;"  an  expression  of 
approbation  which  the  committee  of  man- 
agement very  handsomely  endorsed,  by  a 
permanent  addition  to  their  salaries. 
13,  ADgeU4ernice,  Itlia«ton, 
Jan.  81,  1856. 


ON   THE   HARMONY  OF  THEORY 
AND  PRACTICE  TN  MECHANICS. 

BY    PROFESSOR  W.  J.  UACQUORIT    RAVKIME, 
C.E.,  F.R.S.8.,  L.  AMn  £.,  ETC.* 

THBevil  influence  of  the  supposed  inoon- 
■  From  the  Intzodactory  Lecture  delivend  to 


sistency  of  theory  .and  practipe  upon  apecu- 
lative  science,  although  much  less  conspi- 
cuous than  it  was  in  the  ancient  and  middfe 
ages,  is  still  oooasionally  to  be  traced,  Tliis 
it  is  which  opposes  the  mutual  communi- 
cation of  ideas  between  men  of  science  and 
men  of  practice,  and  which  leads  scientific 
men  sometimes  to  employ,  on  problems 
that  can  only  be  regarded  as  ingeniQUs  ma- 
thematical exercises,  much  time  and  mental 
exertion  that  would  be  better  bestowed  on 
questions  having  some  connection  with  the 
lirts,  and  sometimes  to  state  the  results  of 
really  important  investigatioiia  on  practical 
subjects  in  a  form  too  abstruse  for  ordinary 
use;  so  that  the  benefit  which  might  be 
derived  from  their  application  is  for  years 
lost  to  the  public ;  and  valuable  practical 
principles,  which  might  have  been  antici- 
pated by  reasoning,  are  left  to  be  discovered 
by  slow  and  costly  e^tperience. 

But  it  is  on  the  practice  of  mechanics 
and  engineering  that  the  influence  of  the 
great  ilallacy  is  moat  conspieuous  and  most 
fatal.  There  is  assuredly,  in  Britain,  no 
deficiency  of  men  distinguished  by  skill  in 
judging  of  the  quality  of  mMeiials  and 
work,  and  in  directing  the  operations  of 
workmen-^by  that  sort  of  skill,  in  fact, 
whicli  is  purely  practical,  and  acquired  by 
observation  and  experience  in  business. 
But  of  that  scientifically  practical  skill 
which  produces  the  greatest  effect  with  the 
least  possible  expenditure  of  material  and 
work,  the  instances  are  comparatively  rare. 
In  too  many  cases  we  see  the  strength  and 
the  stability  which  ought  to  be  given  by  the 
skilful  arrangement  of  the  parts  of  a  struc- 
ture supplied  by  means  of  clumsy  massive- 
ness,  and  of  lavish  expenditure  of  material, 
labour,  and  money  ;  and  the  evil  is  increased 
by  a  perversion  of  the  public  taste,  which 
causes  works  to  be  admired,  not  in  propor- 
tion to  their  fitness  for  their  purposes,  or  to 
the  skill  evinced  in  attaining  that  fitness, 
but  in  proportion  to  their  size  and  cost. 

With  respect  to  those  works  which,  from 
unscientific  design,''  give  way  during  or 
immediately  after  their  erection,  I  shall  say 
little ;  for,  with  all  their  evils,  they  add  to 
our  experimental  knowledge,  and  convey  a 
lesson,  though  a  costly  one.  But  a  class  of 
structures  fraught  with  much  greater  evils 
exist  in  great  abundance  throughout  the 
country — namely,  those  in  which  the  faults 
of  an  unscientific  desiffn  have  been  so  far 
counteracted  by  massive  strength,  good 
materials,  and  careful  workmanship,  that  a 
temporary  stability  has  been  produced,  but 
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which  contain  within  tfaemceWes  sources 
of  weakness,  ohvious  to  a  scientific  exami- 
nation  only,  that  must  inevitably  cause  their 
destruction  within  a  limited  number  of 
years. 

Another  etil,  and  one  of  the  worst  which 
arises  from^the  separation  of  theoretical  and 
practical  knowledge,  is  the  fact  that  a  large 
number  of  persons,  possessed  of  an  inven- 
tive  turn  of  mind  and  of  considerable  skill 
in  the  manual  operations  of  practical  me- 
chanics, are  destitute  of  that  knowledge  of 
scientific  principles  which  is  requisite  to 
prevent  their  being  misled  by  their  own 
ingenuity.  Such  men  too  often  spend  their 
money,  waste  their  lives,  and  it  may  be 
lose  their  reason  in  the  vain  pursuits  of 
visionary  inventions,  of  which  a  moderate 
amount  of  theoretical  knowledge  would  be 
Bufiicient  to  demonstrate  the  fallacy  ;  and 
for  want  of  such  knowledge,  many  a  man 
who  might  have  been  a  useful  and  happy 
member  of  society,  becomes  a  being  than 
whom  it  would  be  hard  to  find  anything 
more  miserable. 

The  number  of  those  unhappy  persons — 
to  judge  from  the  patent-lists,  and  from 
some  of  the  mechanical  journals — must  be 
much  greater  than  is  generally  believed. 
The  most  absurd  of  all  their  delusions — that 
commonly  called  the  perpetual  motion,  or 
to  speak  more  accurately,  the  inexhaustible 
source  of  power — is,  in  various  forms,  the 
subject  of  several  patents  in  each  year. 
One  form  of  perpetual  motion,  of  great  an- 
tiquity,  in  which  weights  in  descending 
from  a  certain  height  are  expected  to  per- 
form more  work  than  is  required  to  lift  them 
to  the  same' height  again,  was  made  the 
subject  of  two  different  patents  in  the 
course  of  the  year  which  has  just  elapsed. 

The  ill-success  of  the  projects  of  mis- 
directed ingenuity  has  very  naturally  the 
effect  of  driving  those  men  of  practical 
skill,  who,  though  without  scientific  know- 
ledge,  possess  prudence  and  common 
sense,  to  the  opposite  extreme  of  caution, 
and  of  inducing  them  to  avoid  all  experi- 
ments, and  to  confifne  themselves  to  the 
careful  copying  of  successful  existing 
structures  and  machines ;  a  course  which, 
although  it  avoids  risk,  would,  if  generally 
followed,  stop  the  progress  of  all  improve- 
ment A  similar  course  has  sometimes, 
indeed,  been  adopted  by  men  possessed  of 
scientific  as  well  as  practical  skill:  such 
men  having,  in  certain  oases,  from  defer- 
ence  to  popular  prejudice,  or  from  a  dread 
of  beinff  reputed  us  theorists,  considered  it 
advisable  to  adopt  the  worse  and  customary 
design  for  a  work  in  preference  to  a  better 
but  unusual  design. 

Some  of  the  evils  which  ate  caused  by 
the  fallacy  of  an  incompatibility   betweeta 


theory  and  practice  having  been  described, 
it  must  now  be  admitted,  that  at  the  present 
time  those  evils  show  a  decided  tendency  to 
decline.  The  extent  of  intercourse,  and  of 
mutual  assistance,  between  men  of  science 
and  men  of  practice,  the  practical  know- 
ledge of  scientific  men,  and  the  scientific 
knowledge  of  practical  men,  have  been  for 
some  time  steadily  increasing;  and  that 
combination  and  harmony  of  theoretical  and 
practical  knowledge — that  skill  in  the  ap- 
plication of  scientific  principles  to  practical 
purposes,  which  in  former  times  was  con- 
fined  to  a  few  remarkable  individuals,  now 
tends  to  become  more  generally  diffused. 
With  a  view  to  promote  the  difiusion  of 
that  kind  of  skill,  Chairs  were  instituted  at 
periods  of  from  fifteen  to  ten  years  ago,  in 
the  two  Colleges  of  the  University  of  Lon- 
don, in  the  University  of  Dublin,  in  the 
three  Queen's  Colleges  of  Belfast,  Cork, 
and  Oalway,  and  in  this  University  of 
Olasgow. 

«  •  •  • 

It  being  admitted  that  theoretical  and 
practical  mechanics  are  in  harmony  with 
each  other,  and  depend  on  the  same  first 
principles,  and  that  they  differ  only  in  the 
purposes  to  which  those  principles  are 
applied,  it  now  remains  to  be  considered  in- 
what  manner  that  difference  affects  the 
mode  of  instruction  to  be  followed  in  com- 
municating those  branches  of  science. 

Mechanical  knowledge  may  obviously  be 
distinguished  into  three  kinds;  purely  scien- 
tific knowledge,  purely  practical  knowledge, 
and  that  intermediate  kind  of  knowledge 
which  relates  to  the  application  of  scien. 
tific  principles  to  practical  purposes,  and 
which  arises  firom  understanding  the  har- 
mony of  theory  and  practice. 

The  objects  of  instruction  in  purely  scien- 
tific mechanics  and  physics  are,  first,  to 
produce  in  the  student  that  improvement  of 
the  understanding  which  results  from  the 
cultivation  of  natural  knowledge,  and  that 
elevation  of  mind  which  flows  from  the  con- 
templation of  the  order  of  the  universe; 
and  secondly,  if  possible,  to  qualify  him  to 
become  a  scientific  discoverer.  In  this 
branch  of  study  exactness  is  an  essential 
feature ;  and  mathematical  difilcolties  must 
not  be  shrunk  from  when  the  nature  of  the 
subject  leads  to  them.  The  ascertainment 
and  illustration  of  truth  are  tlie  objects ; 
and  structures  and  machines  are  looked 
upon  merely  as  natural  bodies  are  ;  namely, 
as  furnishing  experimental  data  for  the 
ascertaining  of  principles  and  examples  (br 
their  illustration. 

Instruction  in  purely  practical  know- 
ledge is  that  which  the  stuclent  acquires  by 
his  own  experience  and  observation  of  the 
transaction  of  business.    It  enables  him 
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to  judge  of  tbe  Quality  of  materials  and 
Korkmanahip,  ana  of  questions  of  conve* 
nieoce  and  commercial  profit,  to  direct  tbe 
operations  of  workmen,  to  imitate  existing 
structures  and  macliines,  to  follow  estal^ 
lisbed  practical  rules,  and  to  transact  the 
commercial  business  which  is  connected 
with  mechanical  pursuits. 

The  third  and  intermediate  kind  of  in* 
stzuction,  which  connects  the  first  two,  and 
for  the  promotion  of  whidi  this  chair  was 
established,  relates  to  the  application  of 
scientific  principles  to  practical  purposes.  It 
qualifies  Uie  student  to  plan  a  structure  or  a 
machine  for  a  given  purpose,  without  the 
necessity  of  copying  some  existing  exam- 
ple, and  to  adapt  his  designs  to  situations  to 
which  no  existing  example  affords  a  paralleL 
It  enables  him  to  compute  the  theoretieal  limit 
of  the  strength  or  stability  of  a  structure, 
or  the  efficiency  of  a  machine  of  a  particu- 
lar kind— to  ascertain  how  far  an  actual 
structure  or  machine  fails  to  attain  that 
limit — to  discover  the  cause  of  such  short- 
comings— and  to  derise  improvements  for 
obviating  such  causes ;  an^  it  enables  him 
to  judge  how  far  an  established  practical 
rule  is  founded  on  reason,  how  far  on  mere 
custom,  and  how  far  on  error. 

There  are  certain  characteristics  in  the 
mode  of  treating  the  subjects,  by  which 
this  practical  scientific  instruction  ought 
to  be  distinguished  from  instruction  for 
purely  scientific  purposes. 

In  the  first  place,  it  will  be  universally 
admitted,  that  as  far  as  is  possible,  all  ma- 
thematical intricacy  ought  to  be  avoided. 

In  the  original  discovery  of  a  proposi- 
tion of  practical  utility,  by  deduction  from 
general  principles  and  from  experimental 
data,  a  complex  algebraical  investigation  is 
often  not  merely  useful,  but  indispensable  ; 
but  in  expounding  such  a  proposition  as  a 
part  of  practical  science,  and  applying  it  to 
praotioal  purposes,  simplicity  is  of  the  first 
importance :  —  and,  in  fact,  the  more 
thoroughly  a  scientific  man  has  studied  the 
higher  mathematics,  the  more  fully  does  he 
become  aware  of  this  truth— and,  I  may 
add,  the  better  qualified  does  he  become  to 
free  the  exposition  and  application  of  scien- 
tific principles  from  mathematical  intri- 
cacy.  I  cannot  better  support  this  view 
than  by  raferring  to  Sir  John  Herschel's 
«•  Outlines  of  Astronomy  "  —  a  work  in 
-which  one  of  the  most  profound  mathema- 
ticians in  the  world  has  succeeded  admir> 
ably  in  divesting  of  all  mathematical  intri- 
caey  tiie  explanation  of  the  principles  of 
that  natural  science  which  employs  the 
higher  mathematics  roost. 

In  fact  the  symbols  of  algebra,  when  em- 
ployed in  abstruse  and  complex  theoretical 
investigations,  constitute  a  sort  of  thought- 


saving  machine,  by  whose  aid  a  person 
skilled  in  its  use  can  solve  problems  re- 
specting quantities,  and  dispense  with  the 
mental  labour  of  thinking  of  the  quantities 
denoted  by  the  symbols,  except  at  the 
beginning  and  the  end  of  the  operation.  In 
treating  of  the  practical  application  of  scien- 
tific principles,  an  algebraical  formula 
should  only  be  employed  when  its  short- 
ness and  simplicity  are  such  as  to  render  it 
a  clearer  expression  of  a  proposition  or  rule 
than  common  language  would  be,  and  when 
there  is  no  difficulty  in  keeping  the  thing 
represented  by  each  symbol  constantly  be- 
fore the  mind. 

Another  characteristic  by  which  instruc- 
tion in  practice  science  should  be  distin. 
guished  from  purely  scientific  instrtiction, 
is  one  which  appears  to  me  to  possess  the 
advantage  of  calling  into  operation  a  mental 
faculty  distinct  from  those  which  are  exer- 
cised  by  theoretical  seience.  It  is  of  the 
following  kind : 

In  theoretical  science,  the  question  is — 
Whai  are  we  to  think?  and  when  a  doubtful 
point  arises,  for  the  solution  of  which  either 
experimental  data  are  wanting,  or  mathe- 
matical methods  are  not  sufficiently  ad- 
vanced, it  is  the  duty  of  philosophic  minds 
not  to  dispute  about  the  probability  of 
conflicting  suppositions,  but  to  labour  for 
the  advancement  of  experimental  inquiry 
and  of  mathematics,  and  await  patiently 
the  time  when  they  shall  be  adequate  to 
solve  the  question. 

But  in  practical  science,  the  question  is 
— What  are  we  to  do  ? — a  question  which  in  • 
volves  the  necessity  for  the  immediate  adop- 
tion of  some  rule  of  working.  In  doubtful 
cases,  we  cannot  allow  our  machines  and 
our  works  of  improvement  to  wait  for  the 
advancement  of  science;  and  if  existing 
data  are  insufficient  to  give  an  exact  solu- 
tion of  the  question,  that  approximate  solu- 
tion must  be  acted  upon  which  the  best 
data  attainable  show  to  be  the  most  proba- 
ble. A  prompt  and  sound  judgment  in 
cases  of  this  lund  is  one  of  the  character- 
istics of  a  PRACTICAL  MAN,  in  the  right 
sense  of  that  term. 


A  NEW  SPHYGMOSCOPE, 

OR    INSTRUMBlfT    FOR    INDICATING   THE 
MOVEMENTS  OF  THE  HEART. 

A  paper,  communicated  by  G.  O.  Aees, 
M.D.,  F.II.S.,  descriptive  of  a  new  sphyg- 
moscope,  or  instrument  for  indicating  the 
movements  of  the  heart  and  blood-vessels, 
was  recently  read  before  the  Royal  Society, 
by  S.  Scott  Alison,  M.D.,  &o. 

The  sphygmoscope  consists  of  a  small 
chamber  containing  spirits  of  wine  or  other 
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liquid,  provided  with  a  thin  India-ruhher 
WAll,  where  it  is  to  he  applied  to  the  chest 
At  the  opposite  exUeroity  the  charaher 
communicates  with  a  glass  tulje,  W^»ca  me» 
to  some  height  abpve  the  level  of  the  cham- 
ber. I^iquid  is  Rupplied  to  t^ie  iQstjfm^nt 
until  it  8ts»ds  in  the  tube  a  U^Ue  fikQve  the 
level  of  the  chAmhcr.  The  ptcjwure  of  the 
column  of  liquid  in  the  tube  acts  upon  the 
elastic  or  yiel4ing  wall  of  lafiifi-rubher  and 
causes  it  to  protrude.  This  protruding  part 
or  chest- piece  U  vcrj  readily  affected  by 
eKt^nal  impulse  i  it  yields  to  the  slightest 
touch,  and  beipg  pushed  inwards,  causes  a 
displacement  of  the  liquid  in  the  non-elwtic 
chamber,  and  forces  a  portion  of  liquid  up 
the  tube.    The  protruding  wall  of  India- 


rubber  is  driven  inwards  when  it  is  brought 
in  contact  with  that  portion  of  the  chest 
which  is  struck  by  the  apex  of  the  l^art, 
and  a  rise  in  the  tube  takes  place.  When 
the  heart  retires,  the  India-rubber  wall, 
affected  by  the  pressure  of  the  column  of 
liquid  in  the  tube,  is  pressed  back,  follows 
the  chest,  and  permits  the  liquid  to  descend. 
The  degree  to  which  the  India-rubber  wall 
is  forced  in  by  the  apex  of  the  heart  is  de- 
noted  by  a  corresponding  rise  in  the  tube, 
and  the  amount  of  protrusion  of  the  India- 
rubber  wall  which  takes  place  when  the 
heart  retires  is  denoted  by  a  corresponding 
fall  in  the  tube.  The  tube  is  supplied  with 
a  graduated  scale  to  denote  the  nse  and  fall 
with  exactitude.  The  glass  tube  is  provided 
at  the  top  with  some  contrivance,  such  as  a 
brass  screw  and  collar,  to  prevent  the  egress 
of  the  liquid  when  the  inst;ruroent  is  not  in 
use,  or  a  bulb  with  an  orifice  may  be  sup- 
plied. When  employed,. the  gl^as  tube  is 
left  open  to  permit  of  the  pMMige  of  the  air 
to  and  fro. 

The  sphygmoscope  is  mounted  upon  a 
stand.  The  chamber  and  tube  are  fitted  to 
a  horizontal  arm,  which  is  made  to  move  up 
and  down  so  as  to  carry  the  instrument  to 
the  desired  height  The  base  is  so  made  as 
to  secure  the  requisite  immobility. 
The  glass  tube  is  a  foot  or  more  long,  and 


the  round  jiore  is  about  the  oue-eighth  part 
of  an  inch.  If  the  bore  be  much  larger,  the 
movement  will  ,he  inconsiderable  ;  if  much 
less,  capillaty  attraction  will  interfere  and 
preveut  free  motion. 

When  the  instrument  is  to  be  employed, 
.tPQunted  upon  its  stand,  it  is  placed  upon  a 
firm  table  with  the  chamber  projecting  be 
yond  it  The  jjerson  whose  heart  is  to  be 
examined  is  seated  upon  a  firm  chair,  with 
his  clieat  erect  and  free  from  motion. 

The  ^\^rAtion  pf  the  impulse  of  the  hi^t 
^pon  the  ppest  Is  well  pleasured  by  this  in- 
ptri^Q^ent :  the  time  occupied  by  the  rise  is 
the  time  pccupied  by  the  impulse. 

The  instrument,  placed  upon  the  heart, 
indicates  strokes  of  that  organ  which  are  so 
feeble  as  to  have  up  corresponding  pulse  at 
the  ^cist 

No  pause  whatever  in  the  movement  of 
the  liouid  has  been  at  any  time  observed 
when  the  sphygmoscope  has  been  carefully 
placed  so  as  to  receive  the  full  beat,  and 
fall  hack  Fith  freedom.  This  would  go  to 
show  that  the  heart,  however  slow,  is  in 
constant  motion,  and,  contrary  to  the  belief 
of  many  physidlogists,  envoys  no  pause. 

The  sphygmoscope  indicates  with  exaoti- 
tude  both  the  absolute  and  the  comparative 
influence  upon  the  heart,  of  food,  cordials, 
stimulants,  and  tonic  medicines.  It  does 
the  .,^ame  in  respect  to  depressing  causes, 
such  as  hunger,  cold,  and  sedatives. 

With  the  aid  of  this  instrument  the  fact 
is  demonstrated  that  the  action  of  the  heart 
may  be  great  when  the  pulse  is  small.  It 
is  K)und'  also  that^  while  cold  at  the  surface 
^nd  extremities  may  depress  the  pulse,  the 
heart  may  remain  little  enfeebled,  or  even 
become  excited,  and  that  warmth  and  fric- 
tion applied  to  the  extremities  may  cause  an 
excited  pulse  without  there  being  any  ac- 
companying increased  force  of  the  heart 

The  sphygmoscope  reduced,  deprived  of 
its  stand,  having  a  level  elastic  wall  instead 
of  protruding  one,  and  having  a  glass  tube 
with  an  almost  capillary  bore,  forms  a  re- 
markably delicate  indicator  of  the  pulse.  It 
is  so  delicate  in  its  impressions  that  it  is 
appreciably  affected  by  the  regurgitant  wave 
in  the  jugular  veins,  and  by  the  wave  in 
arteries  greatly  smaller  than  the  radial. 
From  its  nicety  in  manifesting  the  beat  of 
the  blood-wave,  it  is  very  valuable,  and  is 
called  the  hand-sphygmoscope. 

By  means  of  this  hand  instrument  applied 
to  the  arteries,  a  comparison  is  readily  made 
between  the  time  of  the  heat  of  the  heart 
and  the  rise  of  the  arteries  under  the  influ- 
ence of  the  blood- wave. 


HEWITT'S  PATENT  IMPBOYEtfENTS  IK  PUMPS. 
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FISKEN'S     PATENT    AGRICULTU- 
RAL APPARATUS. 
(Patent  dated  July  19, 185d.) 

Ons  of  the  most  promiting  arrangements 
of  apparatus  for  applying  steam  power  to 
agricultural  operations  is  that  recently 
brought  forward  by  Messrs.  D.  and  T.  R.  H. 
Pisken,  of  StocktOD-on.Tees,  and  wliich  con- 
sists  in  transmitting  from  a  steam  engine  or 
other  suitable  prime  moreri  in  the  manner 
hereafter  described,  the  necessary  power  for 
working  two,  four,  or  more  ploughs,  or  other 
agricultural  implements  used  in  the  tillage 
of  land,  and  which  are  required  to  traterse 
oyer  the  whole  surface  of  the  land  ;  alsoi  in 
coDStrueting  the  machinery  hereafter  de- 
scribed  for  applying  the  power  so  trans- 
mitted. 

The  ploughs   or  other  implements  .em- 
ployed   are   supported    in   the  extremities 
of  forked  levers  which  arc  connected  to  a 
slotted  leter  by  a  bell  crank  and  connecting 
rod,  by  means  of  which  the  implements  are 
alternately  raised  out  of,  or  lowered  into 
the  land,  so  that  while  one  set  is  in  action, 
the  set  on  the  opposite  side  of  the  bell  crank 
is  out  of  work.    The  power  for  raising  and 
lowering    the    ploughs    is    communicated 
through  an  endless  screw,  which  gears  into 
A  toothed  quadrant  carried  upon  the  axis  of 
the  slotted  lever.  The  power  from  the  steam 
engine  or  other  prime  mover  is  transmitted 
to  the  machine  by  an  endless  rope  of  a 
sufficient  length  to  suit  the  length  of  the 
field  and  the  disunee  of  the  motive- power 
engine.    This  rope  passes  under  a  small 
guide  pulley  or  sheave,  and  over  a  large 
driving  wheel,  upon  the  axis  of  which  are 
keyed  two  toothed  pinions,  in  one  of  which 
a  less  number  of  teeth  is  cut  than  in  the 
other.    These  pinions  gear  into  other  and 
similar  pinions,  and  serve  to  impart  motion 
to  a  spur  wheel,  upon  the  axis  of  which  is 
keyed  a  drum,  round  which  a  strong  wire 
fope  or  chain  is  partially  wound.    This  wire 
rope  or  chain,  after  passing  under  two  guide 
pulleys,  is  fastened  at  each  end  to  anchors 
constructed  for  the  purpose,  and  placed  at 
opposite  sides  of  the  field  or  piece  of  land 
to  be  ploughed  or  otherwise  operated  upon. 
When  the  endless  rope  is  set  in  motion, 
the  resulting  action  of  the  drum   against 
the  wire  rope  or  chain  causes  the  machine 
with  the  ploughs  or  other  implements  to  be 
drawn  across  the  field.    When  the  machine 
has  arrived  at  one  side  of  the  land  and  the 
furrows  are  ploughed,   then    that    set    of 
ploughs  which  has  been  in  work  is  raised 
out  of  the  g^und,  and  the  whole  machine 
is  shifted  aside  through  a  distance  equal  to 
the  breadth  of  the  ploughs  in  work ;  that  is 
to  say,  if  there  are  two  series  of  nlonghs 
used  on  each  side  of  the  machine,  tnen  the 


machine  is  shifted  the  breadth  of  two  fur- 
rows, and  the  opposite  set  of  ploughs  is 
lowered  into  the  land.  Then  by  reversing 
the  revolution  of  the  spur  wheel  by  a  suit- 
able arrangement  of  reversing  gear  herein- 
after described,  the  drum  carrying  the  wire 
rope  or  chain  is  caused  to  revolve  in  the 
opposite  direction,  and  the  ploughs  or  other 
implements  are  caused  to  traverse  to  the 
other  side  of  the  piece  of  land.  The  action 
of  the  machine  is  then  again  reversed  and 
again  caused  to  traverse  to  the  opposite 
side  of  the'  land,  and  so  on  until  the 
whole  or  'any  required  portion  of  the  land 
is  worked.  The  platforms  of  the  an- 
chors have  fixed  to  them  hollow  iron 
pillars,  in  which  revolve  light  upright 
spindles,  having  on  the  top  of  them  sheaves 
or  pulleys,  round  which  the  endless  rope 
passes.  At  about  the  central  part  of 
the  anc)ior  platform  is  a  small  capstan 
barrel,  to  which  the  wire  lope  is  attached. 
On  the  axis  of  this  barrel  is  keyed  a 
ratchet  wheel  into  which  a  pall  takes  for  the 
purpose  of  keeping  the  wire  rope  always 
tight  A  winch,  driven  by  power  transmit- 
ted from  the  prime  mover,  as  hereafter  ex 
plained,  is  used  to  transport  the  anchor  so 
as  to  keep  the  endless  hemp  cord  and  the 
wire  rope  always  opposite  to  the  machine 
while  the  latter  is  travelling.  The  lower 
part  of  the  anchor  is  sunk  in  a  furrow, 
while  a  long  piece  of  timber,  which  carries 
the  hind  bearing  wheels,  projects  on  that  side 
of  the  anchor  which  is  towards  the  land 
under  operation,  and  serves  to  steady  the 
anchor.  The  bearing  wheels  are  placed  at 
each  end  of  the  anchor  to  prevent  it,  when 
being  shifted,  from  digging  into  the  Und. 
A  small  flying  capstan  is  used  for  taking 
up  the  slsck  of  the  endless  hemp  rope.  In 
order  to  steer  the  ploughing  machine  wa 
make  use  of  guide  wheels,  worked  by  an 
eccentric  or  otherwise,  so  aa  to  incline  the 
axes  of  the  wheels  according  to  the  direc- 
tion in  which  it  is  desired  to  guide  the 
machine. 


HEWITT'S  PATENT  IMPROVE- 
MENTS IN  PUMPS. 
(Patent  dated  July  24, 1856.) 

The  object  of  this  invention  is  to  remed> 
the  inconveniences  expcrieneed  in  sinking 
I  shafts  where  water  is  found  in  such  quan- 
I  titles  as  to  render  the  use  of  pumps  indis- 
,  pensable.  According  to  one  arrangement 
\  that  has  heretofore  been  adopted  in  some 
I  cases,  a  telescopic  pipe  is  introduced  un- 
,  derneath  the  clack  at  the  slide-gland,  thus 
I  causing  much  delay  in  the  sinking.  This 
I  |s  what  is  called  a  slide-lift  When  with 
I  (his  arrangement  a  fresh  length  of  pipe  has 
'   x9  ^0  put  <>!>>  ^^0  slide»g1and  is  theti  not 
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less  than  19  feet  below  the  huclcet,  and  this 
accounts  for  its  causing  the  extra  labour  in 
the  sinkinff,  it  being  necessary  to  clay  the 
slide-gland  to  prevent  the  air  from  entering 
through  it 

Another  arrangement  is  also  used  during 
sinking,  called  a  running  lifV.  In  this 
arrangement  the  pipes  are  put  on  it  the 
top,  and  the  whole  column  of  pipes  sinks 
with  the  bottom  of  the  shaft.  When  a  nine- 
feet  pipe  is  put  on,  the  delivery  of  the  water 
must  take  place  at  least  14  feet  above  the 
place  where  the  water  passes  o£  The  14 
feet  colunm  of  water  is  conducted  down  to 
the  lower  level  by  a  water  bag  made  of 
leather,  and  at  times  this  bag  accidentally 
drags  out  of  the  mouth  of  the  level,  and  the 
water  pours  upon  the  men  at  the  bottom  of 
the  shaft.  A  great  improvement  was  effected 
in  the  running  lift  by  suspending  the  co- 
lumn of  pump-pipes  by  large  screws  at- 
tached to  wood  rods  pressed  together  with 
clamps,  the  screws  being  run  out  as  the 
pumps  are  required  to  be  lowered.  This 
lift  can  be  used  only  when  the  pumping 
beam  is  at  least  14  feet  above  the  delivery 
place.  Sometunes  the  running  liAs  are 
used  without  the  screws,  but  this  causes 
more  danger  to  the  sinkers  at  the  bottom  of 
the  shaft. 

The  inconveniences  incidental  to  these 
arrangements  are  obviated  by  this  invention, 
which  consists  in  applying  a  slide  or  tele- 
scopic pipe  at  the  top  of  the  column  of  pump- 
oipes,  or  anywhere  above  the  clack.  It 
may,  for  instance,  be  taken  down  towards 
Abe  working  barrel,  if  thought  desirable.  In 
this  case  it  will  be  requisite  to  have  the 
inaide  diameter  of  the  slide  equal  to  that  of 
the  common  pipes  of  the  pump,  to  allow 
the  bucket  to  pass  through.  According  to 
this  plan,  the  pipes  can  always  be  put  on 
in  the  day-time ;  whereas  in  the  old  slide 
and  running  lifts  the  pipes  must  be  put  on 
as  soon  as  the  sinking  has  been  lowered 
9  feet,  or  the  length  of  a  pipe. 


THE  WAGES  OP  ARTIZANS  IN  THE 
ROYAL  DOCKYARDS.* 

Thb  following  remarks  upon  this  subject, 
by  Mr.  Andrew  Murray,  the  chief  engineer 
of  Portsmouth  Dockyard,  are  very  im- 
portant, because  if  a  superior  officer  of  a 
dockyard  is  likely  to  state  the  case  with  a 
bias  in  favour  of  either  the  artisans  or  the 
government,  the  artizans  would  certainly 

*  Sioce  the  pablieatlon  of  our  former  article  upon 
this  subject,  the  Admiralty  have  raised  the  pay  of 
the  shipwrights  for  such  of  their  work  as  canoot 
be  maasured,  and  which  was  before  paid  for  at  the 
rate  of  4s.  only  per  day. 


not  [be  the  favoured  parties.  Mr.  Murray 
is  quite  right  when  he  says  that,  in  naming 
If.  per  day  as  the  average  sum  by  which  the 
wages  of  shipwrights  in  the  Royal  yards 
fall  below  those  of  shipwrights  in  private 
yards,  he  "  understates  rather  than  overstates 
their  case.*'  An  average  of  2s,  per  day 
would  be  a  much  more  correct  estimate.  In 
all  other  respects  Mr.  Murray's  remarks  de- 
serve all  confidence : 

'*  From  the  tenor  of  those  parts  of  the 
debate  of  the  14th  instant  on  the  Civil  Ser- 
vice Superannuation  Bill  which  referred  to 
the  artizans  of  the  dockyards  it  is  evident," 
sa>s  Mr.  Murray,  *'  that  a  misconception  pre- 
vails as  to  their  not  being  subject  to  a  dimi- 
nution of  their  pay  on  account  of  their  being 
entitled  to  the  advantage  of  a  pension. 
Having  been  for  many  years  connected  with 
the  employment  of  men  in  engine-making 
and  shipbuilding,  before  I  entered  the  ser- 
vice of  the  Admiralty,  my  testimony  as  to 
the  comparative  remuneration  of  such  work- 
men in  government  and  in  private  service 
will,  perhaps,  be  accepted. 

"  The  working  shipwrights  and  other  vrork- 
men  on  the  establishment  of  the  dockyards 
receive  pensions,  the  highest  rate  being 
£2%  per  annum  ;  they  also  receive  half- pay 
under  the  name  of  'hurt  money,'  during 
such  time  as  they  may  be  unable  to  work 
on  account  of  any  injury  they  may  receive 
in  the  execution  of  their  duty ;  while  those 
under  private  masters  possess  neither  of 
those  advantages.  Iii  consideration  of  these 
two  advantages,  and  in  order  that  the  govern- 
ment  may  meet  the  expenditure  entailed 
by  them,  the  artizans  are  paid  at  a  low  rate 
of  wages ;  the  shipwrights  are  paid  (and  I 
understate  rather  overstate  their  case)  is. 
per  day  less  than  shipwrights  in  private 
yards,  taking  the  average  rate  of  wages 
throughout  the  whole  country;  and  this 
loss,  or  diminution,  or  deduction,  by  what- 
ever name  it  may  be  called,  amounts  to 
£15  12«.  per  annum. 

"  By  our  accounts  it  is  shown  that  a  few 
shillings  per  annum  from  each  man  would 
cover  the  *  hurt  money,'  no  sick  money 
being  paid  by  the  Government ;  and  from 
the  tables  of  good  insurance  offices  it  will 
be  found  that  a  man  of  about  the  age  of 
twenty-five  years  can  obtain  £100,  payable 
to  himself  at  the  age  of  sixty,  or  to  his 
representatives  if  he  dies  before  that  age, 
for  the  sum  of  £2  I2s.  per  annum,  or  6d. 
per  day  off  his  wages.  Reckoning  the 
value  of  money  at  eight  per  cent,  at  the 
age  of  sixty  to  purchase  an  anmiity,  £300 
cash  to  him  at  that  age  will  be  more  than 
equal  to  the  Government  pension  of  £20  or 
£24.  He  could  therefore  obtain  for  an 
annual  payment  of  £7  10*.,  instead  of 
€16  125.,  as  kept  back  from  him  by  the 


tyebuam'b  patent  hoop-iron  &onj>  fob  buildings. 


i8i 


GoverDinent,  not  only  this  lum  for  himself 
in  his  old  age,  but,  in  the  event  of  his  early 
death,  it  would  be  payable  to  his  widow  or 
children,  or  any  representative.  This  class 
of  pensioners,  therefore,  pay  for  their  own 

/  pensions,  if  these  statements  be   correct; 

and  I  should  not  venture  to  ask  a  place  for 
them  in  your  columns  if  I  had  not  paid 
much  attention  to  the  subject,  on  account 
of  the  larffe  number  of  workmen  under  my 
charge,  whom  it  has  been  my  desire  to 
induce  to  provide  for  themselves  in  their  old 
age  upon  these  principles,  the  men  of  the 
steam  factories  being  engaged  at  the  market 
rata  of  wages,  and  not  entitled  to  any  pen- 
sions. 

"  It  is  true  that  in  the  event  of  being  dis- 
abled  in  the  service  before  sixty,  the  Govern- 
ment artisan  has  the  further  advantage  of  a 
pension  i  but  'these  cases  are  so   few  that 

^  tiiey  would  not  affect  the  money  question ; 

and  in  private  manufactories,  if  a  man  lose 
a  leg  or  an  arm,  a  situation  as  porter,  or 
something  of  that  kind,  is  generally  found 
for  him.  Constant  and  steady  employment 
tends  to  induce  good  men  to  remain  in 
Government  employment ;  but  for  this  they 
have  to  psy  the  other  6d,  per  day. 

"  As  to  ^e  argument  that  the  number  of 
applications  for  situations  is  a  proof  that 
oivil  servants  are  sufficiently  well  paid,  the 

>  plain  answer  is  that  the  higher  the  pay  the 

better  men  will  you  get  and  keep ;  and  if 
any  office  is  not  sufficiently  well  paid,  you 
will  only  get  inferior  and  inefficient  men, 
and  plenty  of  these  are  always  to  be  had  for 
any  place  at  any  salary." 


RANSOME'S  PATENT  FILTERS. 

M£ssR8.  Ran  SOME  and  Co.,  of  Ipswich 
and  Westminster,  have  recently  brought 
forward  a  variety  of  improved  filters,  in 
which  two  most  important  purifying  pro- 
cesses— filtration  by  ascension,  and  &e  use 
of  reduced  charcoal — are  introduced. 

Of  the  advantages  of  filtration  by  ascen- 
sion it  is  unnecessary  to  say  more  than  that, 
by  it  the  heavier  impurities' contained  in  water 
or  other  fluid,  which  are  carried  downward 
by  the  action  of  gravitation,  instead  of  being 
deposited  in  and  clogging  up  the  filtering 
medium,  are  allowed  to  fall  to  the  bottom 
of  a  chamber  from  which  they  may  be  readily 
removed,  and  consequently,  filters  con- 
structed upon  this  principle  will  keep  in 
order  much  longer  than  the  ordinary  ones, 
and  cost  less  for  renewal. 

Thegf>eat  efficacy  of  charcoal  as  a  purifier 
was  never  so  well  understood  as  at  present, 
and  it  is  gratifying  to  observe  that  the  ap- 
plication of  it  as  a  filtering  medium  has  not 


been  delayed.  The  accompanying  engraving 
represents  one  of  many  useful  methods  in 
which  it  is  employed,  in  conjunction  with 
the  ascending  motion  of  the  fluid,  by  Messrs. 
Ransome  and  Co.,  in  the  construction  of 
filters.  A  is  a  layer  of  coarse  grit ;  6,  one 
of  fine  sand;  C,  a  slab  of  a  species  of  porous 
stone  (patented  by  the  same  firm,  and  used 
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very  extensively,  either  alone  or  in  combi- 
nation with  other  filtering  substances) ;  D, 
a  bed  of  animal  charcoal ;  £,  the  filtered 
water,  and  F,  the  un filtered  water.  This 
construction  of  filter  is  very  light  and  por- 
table, and  free  from  liability  to  fracture. 

We  have  not  space  for  detailing  the  va- 
rious forms  of  filters  manufactured  by  the 
inventors ;  nor  does  it  fall  within  our  pre- 
sent object  to  do  so,  as  we  desire  simply  to 
direct  attention  to  a  class  of  important  arti- 
cles to  which  great  improvements  have  been 
applied. 


TYERMAN'S  PATENT  HOOP-IRON 
BOND  FOR  BUILDINGS. 

Mr.  Tyerman,  architect,  of  Weymouih- 
street,  London,  recently  patented  a  very 
simple,  but  at  the  same  time  a  very  im- 
portant improvement  in  the  bond  iron  used 
for  building  purposes.  His  invention  con- 
sists "  in  subjecting  hoop-iron  or  strips  oi . 
other  metal  to  certain  mechanical  processes, 
which  will  produce  on  the  edges  or  surfaces, 
or  on  either  or  both  of  them,  a  rough  or 
jagged,  or  notched,  or  perforated,  or  undu- 
lating, or  rasp-like,  or  spikey  effect,   or 


182 


1MPR0VSD  RAILWAY  GHAUU 


other  Biich  like  method  or  methods,  whereby 
an  additional  key,  tie,  or  hold  may  be  made 
upon  or  with  the  matters  or  substances 
brought  in  connection  therewith,  or  which 
may  become  imbedded  thereon."  There 
are  several  modes  of  effecting  this  object, 
but  that  wliich  is  preferred  is  to  use  the 
ordinary  hoop-iron,  and  to  have  the  ed^cs 


cut  or  notched  to  the  extent  of  one-sixth 
part  or  thereabouts  of  the  width  of  the  hoop- 
iron,  at  intervals  of  about  12  inches,  on 
alternate  sides;  the  cuts  or  notches  not 
being  opposite  each  other,  and  one  or  both 
of  the  parts  cut  being  turned  in  succession 
at  an  angle  of  about  45*,  with  the  surfaces. 
Fig.  1  is  a  plaf,  and  fig.  2  an  enlarged  sec- 


Fig.  1. 


.    ^. 


tion  of  the  bond,  showing  the  position  and 
form  of  the  claws.  These  claws,  or  pro- 
jections, on  the  iron  bond,  after  becoming 
imbedded  in  the  materials  of  a  building, 
prevent  the  sliding  or  working  of  the  sur- 
rounding parts,  and  thus  contribute  greatly 


Fig.  2. 


to  the  strength  and  stability  of  the  struc- 
ture. 


PRICES  OF  MEAT  AND  BREAD. 

We  gather  from  a  report  of  the  French  Minister  of  Agriculture,  Commerce,  and  Public 
Works,  the  following  statistics  as  to  the  price  of  bread  and  meat,  in  some  of  the  prineipal 
towns  of  England,  Scotland,  and  the  Continent  The  list  is  made  up  for  the  laat  fortnight 
of  January.     Meat  per  kilogramme  (equal  to  rather  more  than  2  lbs.  Soz.) 


Bread.  Beef.     Veal.    Mutton. 


Paris  55 

London 62 

Glasgow    60 

Newcastle 60 

Edinburgh    63 

Antwerp   63 

Rotterdam   76 

A  nsterdam 76 

Elsinore  66 

Oporto  64 


c. 
53 
83 
72 
66 
70 
76 
48 
48 
44 
29 


Seville  

Bread 

c. 
.    61 
.    60 
..    75 
..    60 
..    59 
..    61 
..     70 
..    50 
..    87 
..    60 

.  Be^. 
r.    c. 
1    SO 
1    65 
1    40 
1    80 
1     26 

0  92 

1  SO 
1     94 
1     09 
1    91 

Veal. 
w.   c. 
1     30 
1     70 
1    82 
1     50 
I     08 
1     20 

1  52 

2  31 
1     09 
1     24 

Ml 

ittoi 
c. 
02 

Cadis 

88 
82 
85 

Barcelona 

Nice  .* 

Leghorn    

40 

Rome 

Trieste 

00 
00 

Malta 

81 

Constantinople... 
Philadelphia   .... 

00 
96 
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To  the  Editor  qf  the 
Sir, — I  enclose  a  plan  for  a  chair  of  per. 
manent  way.  It  consists  of  twd  cast-iron 
chairs,  one  fitting  into  the  other,  the  outside 
one  being  permanently  secured  to  tlie  sleep, 
ers,  the  one  intended  for  the  inside  being 
then  placed  in  the  fixed,  or  outside  one;  a  bolt 
being  placed  at  tlie  end  tbrovffb  which  tiie 
inside  one  enters,  to  prevent  its  egress,  a 
raised  ledge  being  at  the  opposite  end  of  the 
outside  ohair  for  the  same  purpose.  T  have 
two  objects  in  view  in  this  plan.  First,  to 
prevent  the  necessity  of  removing  the 
sleepers  when  new  rails  are  required ;  and 
secondly,  to  render  the  rails  more  secure 
than  they  are  by  the  system  of  using  wooden 
wedges  at  present  in  practiee.  lis  the  rail; 
2  2,  the  inside  chair ;  3  S,  the  ouUide  or  fixed 
chair ;  4,  a  bolt  to  seeure  the  inside  ohair  ; 


Mechanict^  Magazine. 

6  5,  bolts  to  secure  the  outside  chair  to  the 
keepers. 

Whether  the  plan  I  propose  would  effect 
those  two  things  I  caunot  say.     I  only  sug- 


gest this  plao»  it  being  one  I  have  thought 
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of  for  some  time.  I  hope  it  will  come  under 
the  notice  of "  Engineer,"  m  I  h«ve  no 
doubt  he  will  gire  his  opinion  on  the  plan  I 
propose.  Should  you  have  room  in  your 
columns,  the  insertion  of  the  above  will 
much  oblige. 

I  am,  Sir,  yours,  &c., 

John  H.  Alley. 
Belfast,  February  15,  1856. 


TURNING  RIMS  ON  CIRCULAR 

PLATES. 
To  the  Editor  qf  the  Meehanics*  Magazine, 
Sir, — In  my  business,  whieh  is  rather 
extensive,  I  use  small  machines  for  turning 
up  a  rim  on  circular  tin  plates;  but  for 
itf  ge  vessels  this  rim  should  be  half  an  inch 
deep,  which  the  machines  I  have  will  not 
turn  up.  I  have  seen  a  tin  water  meter, 
which  has  a  rim  half  an  inch  deep  on  an 
18-iBch  diameter,  and  which  is  evidently 
turned  up  by  a  machine.  If  any  of  your 
readers  can  inform  me  where  I  can  procure 
such  a  machine,  and  the  price,  I  shall 
esteem  it  a  favour. 

I  am,  Sir,  yours,  &c., 

Joseph  Abbott. 
Hsunt'itreet,  Nottingham, 
Feb.  le,  ia56. 

SPECIFICATIONS  OF  PATENTS 
RECENTLY  FILED. 

Hamilton,  F.  Improvements  in  adjust^ 
ing  th€  top  cards  or  fiats  of  certain  carding 
engines.  Patent  dated  July  14,  1855.  (No. 
1585.) 

This  invention  is  applicable  chieiiy  to 
"  Evan  Leigh's  Patent  Carding  Engines." 
The  claim  is  the  use  of  a  block,  and  a  re* 
gulating  set  screw,  or  any  equivalent 
agents,  for  adjusting  the  distance  between 
the  top  cards  or  flats  and  the  main  cylinders 
of  such  engines. 

Sadleir,  T.  An  improvement  in  apparatus 
for  heating  liquids.  Patent  dated  July  14, 
1855.    (No.  1586.) 

This  invention  consists  in  inserting  a 
hollow  vertical  chamber,  open  at  top  and 
bottom,  in  or  about  the  centre  of  any  vessel 
suitable  for  heating  liquids,  and  in  placing 
therein  a  basket  or  case  containing  charcoal 
or  other  similar  heating  medium  which  will 
create  little  or  no  smoke.  Apertures  are 
provided  in  the  bottom  of  the  basket  or 
case  for  the  admission  of  air. 

Burke,  F.  Improvements  in  obtaining  or 
preparing  the  fibres  of  the  tdatdaiUf  banakaj 
aloe,  and  other  vegetables,  for  various  mantt- 
faeturing  purposes.  Patent  dated  July  14, 
1855.    (No.  1587.) 

This  invention  consists  in  submitting  tlie 
vegetable  substances  to  the  action  of  beaters 
or  projections  fixed  upon  the  periphery  of  a 
levolving  drum,  roller,  or  cylinder,  so  that 


the  fibres  may  be  separated  from  the  other 
vegetable  matters  with  which  they  may  be 
combined  or  mixed.  The  platform  or  apron 
upon  which  the  vegetable  matters  are 
placed  is  covered  with  leather  or  other  soft 
material. 

Atkinson,  E.  S.  Apparatus  for  condens- 
ing or  absorbing  muriatic  acid  gas  from  the 
furnaces  or  kilns  wed  in  the  manufacture  of 
sulphate  of  soda.  Patent  dated  July  14, 
1855.     (No.  1688.) 

This  invention  consists  in  the  use  and 
adaptation  to  such  furnaees  or  kilns  of  cer- 
tain apparatus  placed  between  the  furnace 
or  kiln  and  the  chimney  shaft,  for  the  pur- 
pose of  conducting  the  vapours  into  a  con- 
denser containing  water,  the  object  being 
to  collect  the  muriatic  gas  instead  of  allow- 
ing  it  to  escape  as  heretofore. 

Tayler,  "W.  H.  Improvements  in  herme- 
tieally  sealing  preserve  canisters  and  other 
vessels  by  means  of  a  new  arranged  screw  cap 
and  fittings.  (A  communication.)  Patent 
dated  July  16,  1855.     (No.  1590.) 

Claim, — The  method  of  hermetically  seal- 
ing  or  closing  preserve  canisters  and  other 
vessels  by  the  use  of  a  screw  cap  or  cover 
provided  with  a  gasket  or  washer  of  vul. 
canized  caoutchouc  or  other  elastic  mate- 
rial, the  lower  edge  of  the  said  screw  cap  or 
cover  entering  an  annular  trough  containing 
a  cement,  which,  afler  being  fused  and  al- 
lowed to  cool,  hermetically  seals  the  screw 
cap  or  cover  upon  the  canister  or  vessel. 

Reqazzoli,  a.  Impelling  railway  carri- 
ages up  ascents,  (A  communication.)  Pa- 
tent dated  July  16,  1855.     (No.  1591.) 

For  enabling  a  locomotive  with  its  train 
to  ascend  steep  gradients  on  a  line  of  rail- 
w<iy,  a  cylinder,  having  on  its  circumfe- 
rencc  two  helices  which  form  a  double 
threaded  screw,  is  placed  under  and  parallel 
to  the  axis  of  the  boiler,  and  when  put  in 
motion  by  steam  from  the  engine,  gears  with 
a  series  of  circular  posts  or  horizontal 
pulleys  placed  between  the  line  of  rails, 
which  pulleys  or  posts  act  as  a  female 
threaded  screw. 

Gavioli,  L.  a  new  or  improved  musical 
instrument  called  clavi-accord.  (A  conimu- 
nicaiion.)  Patent  dated  July  16,  1855. 
(No  1592.) 

Tliese  improvements  relate  to  musical 
wind-instruments  with  bellows,  and  consist, 
first,  of  a  novel  contrivance  by  which  the 
bellows  are  actuated  by  a  part  of  the  hand 
or  hands,  whilst  the  same  are  playing  on  the 
key- board;  also  of  a  novel  arrangement  of 
the  keys ;  and,  lastly,  of  the  general  con- 
struetion  of  the  instrument  by  which  it 
is  rendered  very  portable,  and  a  great  extent 
of  notes  is  obtained  within  a  very  small 
volume. 

Pascal,  J.  B.  Certain  improvements  in 
obtaining  motive  power.      (A  eommunioa- 
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tioD.)      Patent  dated  July  16,  1855. 
1503.) 

This  inyention  conaists :— 1.  In  a  system 
of  g^«Derating  apparatus  hermetically  closed, 
in  which  combustion  is  effected  by  meanaof 
air  blown  either  from  beneath  or  from  above 
the  fuel,  whatever  may  be  the  nature  of  the 
Utter,  and  whatever  may  be  the  pressure 
existing  in  the  generators.  2.  In  producing 
inside  the  apparatus  a  mixture  heated  at  a 
high  temperature,  and  consisting  of  air, 
steam,  ana  the  gaseous  products  of  combus- 
tion, &c.  3.  In  constructing  vaporising 
surfaces  with  metal  substances,  connected 
to  each  other  so  as  they  may  dilate  indepen- 
dently of  one  another,  and  thereby  break  the 
incrustations  or  seditnents  caused  by  the 
evaporating  of  water,  &c. 

TuGK,  T.  H.  ImprovemenU  in  blowing* 
oppgratms,  and  other  apparatus  and  engines 
in  wkick  air  and  other  elcutic  fiuids  are  used. 
(A  commnnioation.)  Patent  dated  Jnly  16, 
1855.    (No.  1594.) 

This  invention  consists  In  forming  aper- 
tures in  the  pipes  or  conduits  through  which 
air  and  other  elastic  fluids  are  intended  to 
pass,  in  such  a  manner  as  to  admit  an  addi- 
tional supply  of  air  or  other  elastic  fluid 
through  such  apertures  into  the  said  pipes 
or  conduits  during  the  passage  of  the  air 
or  other  elastic  fluids  through  them,  and 
thereby  increase  the  effect  of  the  latter  for 
whatever  purpose  they  may  be  employed. 

NfiWMAN,  J.  and  W.  wuittle.  /w- 
provemenis  in  the  manv^acture  ^  axles.  Pa- 
tent dated  July  16, 1855.    (No.  1595.) 

These  improvements  consist — 1.  In  ma- 
nufacturing  hollow  axles  with  solid  journals, 
and  with  one  or  more  diametrical  bars  or 
radial  supports  running  longitudinally 
through  the  interior  to  strengthen  their 
tubular  form,  whilst  extreme  lightness  is 
obtained.  2.  In  constructing  solid  axles 
upoa  the  same  principle,  such  axles  having 
the  longitudinal  bar  before  named  rnnning 
through  their  entire  length. 

Newton,  W.  £.  Improved  mechanism 
for  operating  tt«  shuttles  of  looms,  (A  com. 
municalion.)  Patent  dated  July  16,  1855. 
(No.  1587.) 

This  improvement  consists  simply  in 
using  a  pioker  staff  to  drive  the  shuttle, 
hung  in  the  usual  way,  but  so  that  its  action 
on  the  shuttle  shall  cease  when  it  has  reached 
a  perpendicular  position. 

La  ROCHE,  P.  Improoements  in  rotatory 
steam  engines.  Patent  dated  July  17,  1855. 
(No.  1598.) 

C^OMt.*-*'  A  system  of  moveable  wings  as 
applied  to  rotatory  steain  engines,  whether 
such  wings  be  put  in  motion  by  a  fixed  or 
moveable  eccentric,  or  by  any  other  piece 
or  jportion  of  machinery  whatsoever.*' 

Salavillb,  S.  An  improved  apparatus 
for  airimg  and  preserving  grain,  seedSf  apples, 


potatoes,  hops,  andj  other  similar  articles  in 
granariesy  warehouses,  and  ships.  Patent 
dated  July  17,  1855.    (No.  1601.) 

This  invention  consists  of  an  arrangement 
of  perforated  pipes,  which  are  laid  below 
the  materials  to  be  preserved,  and  through 
which  currents  of  air  are  forced  by  fans  or 
otherwise. 

[Nos.  1603,  1604,  and  1608,  which  should 
appear  here,  will  be  given  first  in  next 
week's  Nuniher.] 

Re  ILLY,  J.  Improvements  in  bending  or 
shaping  iron  hoops  for  casks.  Patent  dated 
July  18,  1855.     (No.  1612.) 

This  invention  consists  in  rolling  hoop 
iron  in  a  cold  state,  so  as  to  stretch  it  along 
one  edge,  to  give  it  the  form  required  for 
fitting  round  the  curve  of  the  cask  when  it 
is  formed  into  hoops. 

To  Y E,  C  Improvemen  ts  in  looms  for  weav - 
ing  pile  and  terry  fabrics.  Patent  dated 
July  18,  1855.    ('No.  1613.) 

This  invention  consists  in  applying  to 
such  looms  two  frames,  one  of  which  carries 
an  adjusting  bar,  and  has  placed  in  it  a 
scries  of  wires  or  dents  with  blanks  or  stops 
between  them,  while  the  other  has  placed 
in  it  a  carrier  heddle.  These  frames  are 
placed  between  the  reed  and  the  ordinary 
heddles,  to  regulate  the  distance  between 
the  foundations  of  double  woven  fabrics, 
and  thus  to  regulate  the  length  of  the  piles 
or  terries  of  such  fabrics.  Also  in  adding 
to  such  a  loom  a  terry  wire  or  wires,  and 
apparatus  for  working  the  same,  by  which 
two  looped  or  terry  fabrics  may  be  simul- 
taneously produced. 

Smith,  W.  Improvements  in  the  manufac' 
ture  of  steeUwire  for  musical  instruments, 
sewing-needles,  and  other  purposes.  Patent 
dated  July  18,  1855.    (No.  1614.) 

The  object  of  this  invention  is  to  shorten 
the  time  during  which  the  wire  is  retained 
at  a  high  temperature,  and  subjected  to  the 
injurious  action  of  the  gases  generated  in 
the  furnace  in  conducting  the  annealing 
process.  The  wire  is  passed  in  a  string 
tbrouffh  the  furnace,  and  in  direct  contact 
with  the  heat  evolved  therefrom,  allowing  it 
only  to  remain  there  sufiiciently  long  to 
obtain  the  heat  desired ;  and  for  tills  purpose 
the  furnace  is  provided  with  a  hole  or  holes 
sufficiently  large  to  admit  of  the  passage  of 
the  wire  into  and  from  it 

Trapp,  T.  An  improvement  in  connecting 
and  disconnecting  screw  propeller  and  other 
sh<rfis.  (A  communication.)  Patent  dated 
July  18,  1855.    (No-  1615.) 

This  invention  consists  in  fitting  to  the 
ends  of  two  shafts,  which  it  may  be  required 
to  connect  and  disconnect,  discs,  or  collars, 
or  rings,  and  keys  or  wedges,  and  in  causing 
the  connection  or  disconnection  of  the  shafts 
by  tightening  or  loosening  the  keys  or  wedges 
at  any  portion  of  the  revolution  of  either  shaft. 
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Ell  18,  J.  Certain  improvement*  in  the 
proeeu  ef  manufacturing  ammonia,  dtarcoal, 
and  animal  and  vegetable  naphtha.  Patent 
dated  July  18,  1855.    (No.  1616.) 

This  invention  consittA  in  the  use  of  ap- 
paratus of  the  following  construction:  — 
First,  an  apparatus  composed  of  three  re- 
torts set  in  brickwork,  a  separate  pipe  lead- 
ing from  each  to  a  condenser  kept  immersed 
in  cold  water.  A  pipe  extends  from  the 
condenser  to  a  vat,  and  is  furnished  with  a 
valve  for  the  escape  of  overcharged  gas  as  it 
passes  from  the  condenser  into  the  vat  The 
condensed  products  are  afterwards  removed 
to  the  second  apparatus,  where  they  are 
distilled,  the  result  being  crude  naphtha  and 
ammonia,  which  are  passed  from  the  end  of 
a  worm  into  a  portable  receiver  so  con- 
structed as  to  separate  the  naphtha  from  the 
ammonia.  The  naphtha  is  then  placed  in 
a  large  vat,  and  well  mixed  with  sulphuric 
acid  and  lime  (about  1  part  acid  to  24  of 
lime),  and  is  then  pumped  into  a  third 
apparatus,  in  connection  with  which  is  a 
steam  pipe,  the  use  of  the  steam  being  to 
rectify,  wash,  and  force  the  naphtha  into  an 
adjoining  compartment,  where  the  process 
of  washing,  &c.,  is  again  repeated  as  oefore. 
By  employing  several  such  compartments, 
it  may  be  still  further  purified.  It  then 
passes  through  the  worm,  and  the  product 
IS  pure  naphtha.  The  impure  ammonia  is 
placed  in  an  ordinary  still  set  in  brickwork, 
and  the  process  of  repeated  distillation  is 
conducted. 

Bell,  W.  Improvement*  in  the  manujac- 
ture  of  warp  fabrics.  Patent  dated  July  18, 
1855.    (No.  1618.) 

This  invention  consists  in  producing  or- 
namented fabrics,  when  three  or  more  full 
sets  of  threads  are  employed  to  the  needles, 
by  applying  additional  threads  of  different 
colours  to  those  of  the  ground  or  body  of 
the  fabrics. 

Bellford,  a.  E.  L.  a  new  or  improved 
method  qf  condeming  vapours  and  smoke.  (A 
communication.)  Patent  dated  July  18, 
1855.    (No.  1620.) 

Claim*. — 1.  Condensing  certain  parts  of 
muriatic,  sulphuric,  or  nitric  acid,  which 
are  often  lost  in  the  manufacturing  of  sul- 
phate of  soda  and  sulphuric  acid,  by  making 
use  of  the  said  acids  for  manufacturing 
baryU  and  barytic  salts.  2.  Condensing 
ammoniacal  vapours  in  manufactures  of 
animal  black,  and  washing  coal  smokes  for 
producing  ammoniacal  salts  and  smoke 
blacks  or  manure.  3.  Extending  the  con- 
densing system  to  the  hot  air  that  escapes 
from  furnaces  in  which  are  treated  lead, 
ashes,  cobalt,  &c. 

Bellford,  A.  E.  L.  Improvement*  in 
the  valve*  and  pa**agesfor  effecting  the  induc- 
tion and  eduction  of  tteam  in  *team  engines. 
Patent  dated  July  18,  1855.    (No.  1621.) 
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This  invention  mainly  consists  in  the  em- 
ployment of  a  cylindrical  valve  or  valves 
with  bevelled  edges,  or  the  equivalenta 
thereof,  working  between  seats  which  sur- 
round the  induction  and  cdoction  ports. 

Scully,  V.,  and  B.  J.  Hetwood.  Im- 
provement* iu  the  eonetruetion  rf  cock*  and 
tap*.  Patent  dated  July  18,  1855.  (No. 
1622.) 

Claim*. — 1.  The  application  to  cocks  and 
tajps  of  a  swivel  pin  provided  with  a  helical 
rib  or  feather  or  other  projections  for  pre- 
venting access  (except  by  a  suitable  key) 
to  the  screw  bolt,  stop,  or  plug,  by  which 
the  discharge  of  liquida  or  fluids  is  arrested 
or  prevented.  2.  The  use  of  an  inner  plug 
with  a  discharge  passage  through  it  for  the 
purpose  of  regulating  or  eutting  off  (as  may 
be  required)  the  flow  of  liquids  or  fluida 
througn  cocks  and  taps,  such  plug  being 
suitably  protected.  3.  Makine  the  handle 
hollow  for  the  reception  of  the  key  by  which 
the  locking  and  unlocking  of  the  tap  is 
effected. 

Scully,  V.,  and  B.  J.  Heywood.  /m. 
provement*  in  the  conttruetion  rf  lock*  tmd 
latche*,  and  in  key*  for  *ame.  Patent  dated 
July  18, 1855.    (No.  1623.) 

In  the  place  of  an  ordinary  key  hole,  the 
inventors  form  a  cylindrical  chamber  through 
which  the  key  is  inserted,  and  in  this  chamber 
they  place  and  secure  a  swivel  pin  whioh  is 
provided  with  a  helical  rib  or  feather  or 
other  lateral  projection  which  will  ofBer  an 
obstacle  to  the  insertion  of  a  key  other  than 
that  of  a  given  construction. 

Martin,  E.,  and  J.  C.  Martin.  An 
improvement  in  obtaining  pulp  from  wood. 
Patent  dated  July  19,  1855.    (Na  1624.) 

The  inventors  obuin  the  fibrous  strings 
or  threads  of  wood,  by  first  saturating  with 
water  planks  or  other  pieces  of  wood,  and 
then  subjecting  their  surfaces  to  a  toothed 
cylinder  or  other  instrument  having  teeth, 
resembling  a  saw  or  rasp. 

Clarke,  J.  P.  An  improvement  in  the 
manufacture  of  metallic  reel*.  Patent  dated 
July  19,  1855.    (No.  1625.) 

This  invention  consists  in  the  application 
of  an  end  or  ends  or  discs  of  metal,  with 
holes  or  openings  through  them  to  a  hollow 
metallic  cyliuder,  to  facilitate  the  winding 
of  fibrous  material. 

Wright,  S.  B.,  and  H.  T.  Orbbn.  Im- 
provement* in  the  maHt{faeture  rf  brick*  and 
tile*.  Patent  dated  July  19,  1855.  (No. 
1626.) 

Thu  invention  consists — 1.  In  a  method 
of  screening  clsy  to  separale  from  it  roots 
or  stones,  &o.,  by  paasing  it  through  a  pug 
mill  wiih  a  perforated  barrel  through  which 
it  is  expressed,  the  clay  and  roots  beinR 
discharged  at  the  bottom.  2.  In  a  method 
of  Applying  water  to  lubricate  the  die*  of 
brick  and  tile  machines.    3.  In  finishing 
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the  mouldings  on  bricka  formed  witb  mould- 
ings, by  bringing  them  when  in  a  dry  but 
un burnt  st:ke  into  contact  with  a  xevolvlng 
block  witli  a  corresponding  moulding  on  its 
periphery. 

Lawrie,  J.  G.  TmprovemenU  in  steam- 
enginei.  Patent  dated  July  19, 1855.  (No. 
1627.) 

It  is  not  possible  to  give  here  a  coiiiplete 
abstract  of  this  specification ;  it  may,  now. 
ever,  be  said  that  by  one  arrangement  de- 
scribed,  when  the  engines  are  not  very 
large,  the  two  steam  cylinders,  the  air 
pump,  and  the  condenser  may  be'  with  ad. 
vantage  made  in  one  casting.  By  the 
peculiar  combination  constituting  this  part 
of  the  invention,  framing  is  dispensed  with, 
and  the  combined  engine  rendered  very 
compact.  Another  part  of  the  invention 
relates  to  working  steam  expansively,  and 
consists  in  applying  link  motions  to,  or 
combining  link  motions  with,  expansion 
valves  employed  to  regulate  the  supply,  of 
steam  to  the  valves  or  valve  boxes. 

Bertinetti,  p.  a  new  sqfgly  prf^ecHle, 
Patent  dated  July  19,  1855.     (No.  1628.) 

This  invention  consists  in  forming  a 
communication  between  a  ship  in  distress 
and  the  shore,  or  between  any  other  two 
places,  by  means  of  a  cord  attached  to  a 
projectile  thrown  from  a  cannon.  The 
cord  employed,  when  coiled  round,  forms 
part  of  the  projectile,  which  is  of  snch  a 
construction  as  will  enable  it  to  resist  the 
force  of  the  explosion  of  the  gunpowder 
used  when  firing  it  ofl!'. 

FisKEN,  D.,  and  T.  R.  H.  Fisren.  /m. 
provethents  in  trantmitttng  steam  or  other 
power  for  the  tillage  qf  land  bo  ploughs  and 
other  implements,  as  weU  as  for  other  pur- 
poses ^  and  machinery  for  applying  the  power 
so  transmitted.  Patent  dated  July  19,  1855. 
(No.  1629.) 

A  description  of  this  invention  is  given 
on  page  179  of  this  number. 

Ferryman,  E.  A.     An  improved  churn. 
Patent  dated  July  19,  1855.    (No.  1630.) 
'  A  description  of  this  invention  will  shortly 
be  given. 

Woolbert,  J.  H.  Improvements  in  the 
preparation  qf  extracts  from  madder  and  in 
the  application  of  the  same  directly  to  fabrics 
in  order  to  dye  or  colour  them,  (Partly  a 
communication.)  Patent  dated  July  19, 
1855.     (No.  1682.) 

Ckdm, — A  peculiar  treatment  of  madder, 
and  the  combmation  of  the  colouring  mat- 
ters  obtained  therefrom  with  thickening 
substances,  and  the  application  of  the  same 
direct  to  fabrics  in  the  form  of  a  pulp  or 
paste. 

Johnson,  J.  H.  Improvements  in  tranS' 
mitting  motive  power,  principally  applicable 
to  horse-mills,  (A  communication.)  Patent 
daUd  July  19,  1855.    (No.  1633.) 


These  improvementa  conaist  in  the  entire 
suppression  qi  bevii  gearing,  and  tlie  aub- 
stitution  of  spur  gearing* 

Johnson,  J.  H.  Tmprovenunts  in  appa- 
ratus for  actuating  railway  breaks.  (A  com- 
munication.)  Patent  dated  July  19, 1855. 
(No.  1634.) 

These  improvements  oopsist  in  the  ^m-> 
pioyment  of  a  moveable  weight  placed  in 
communication  with  the  aotuatiog  rod  of 
any  ordinary  break,  and  so  arranged  that 
when  the  break  is  out  of  action  the  weight 
ia  held  up  or.  supported,  but,  when  the 
weight  is  releaaed  it  instantly  falls  and  by 
ita  gravity  supplies  the  power  requisite  for 
putting  on  the  break. 
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GaUdin,  p.  I.  A.  Improvements  in  bathe 
used  for  photographic  purposes.  Application 
dated  July  13,  1855.    (No.  1581.) 

These  iibprovements  relate  to  baths  of 
nitrate  of  silver  or  collodion,  into  which 
paper  or  glass  is  immersed  previous  to  re- 
ceiving  the  phothographic  impression,  and 
consist  in  maintaining,  and  in  certain  means 
of  maintaining,  the  bath  at  a  proper' tempe- 
rature for  the  purpose.  To  effect  this  the 
bath  is  surrounded  with  a  double  casing  of 
metal,  or  other  suitable  material,  into  which 
is  placed  a  cooling  or  warming  mixture  as 
may  be  required, 

Nealf,  C.  L.  a  new  medicinal  lotion,  to 
be  called  "  ThelCrimean  Neuralgic  Specific.'* 
Application  dated  July  13,  1855.  (No. 
1582.) 

This  lotion  consists  of  three  liquid  ingre- 
dients  (of  the  ordinary  commercial  strength) 
one  pint  of  rose- water,  distilled,  one  table- 
spoonful  of  the  best  distilled  white  vinegar, 
and  six  drops  of  laudanum. 

Derriej,  J.  J.  Improvements  in  machines 
for  manufacturing  lozenges,  wqfers,  or  pastilles 
qf  patty  matertads.  Application  dated  July 
14,  1855.    (No.  1584.) 

This  invention  relates  to  a  mechanical 
arrangement  for  manufacturing  lozenges, 
wafers,  &c.,  and  consists  of  a  series  of  rollers 
between  which  the  paste  passes  for  bringing 
the  same  to  the  required  thickness,  after 
which  tlie  paste  is  carried  forward  between 
a  revolving  cylinder  and  a  moveable  sliding 
piece,  the  latter  being  provided  at  its  under- 
side with  suitable  protruding  dies,  placed 
opposite  to  punching  plates  fixed  flush  on 
the  outside  of  the  cylinder. 

Kealy,  J.  F.  Improved  machinery  for  the 
pulping  qf  turnips  and  other  veget^le  sub- 
stances. Application  dated  July  14,  1855. 
(No.  1589.) 

In  a  suitably-shaped  hopper  is  mounted 
a  cylinder,  which  is  oovered  with  sheet  iron 
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or  steel,  furnished  with  projecting  teeth  or 
pointed-cutting  edges.  As  the  cylinder  is 
routed,  these  teeth  reduce  the  turnips,  or 
other  roots  subjected  to  their  action^  to  & 
pulp  which  falls  into  a  receptacle  below. 

Kewtom,  W.  £.  Improvements  fit  vices, 
(A  communication.)  Application  dated 
July  16,  1865.    (No.  1596.) 

The  first  p«rt  of  this  invention  relates  to 
a  peculiar  method  of  maintaining  the  jaws 
in  a  parallel  position,,  wliile  the  moving 
parts  of  the  vice  are  being  operated,  and 
consists  in  connecting  the  jaws  together  by 
means  of  jointed  and  parallel  links.  The 
links  are  jointed  on  a  pivot  at  the  middle 
and  at  their  ^ends,  and  are  provided  with 
buttons  or  studs,  which  work  in  vertioal 
grooves  made  in  the  body  of  the  jaws,  as 
the  Utter  are  rnwed  further  from  or  nearer 
to  each  other. 

Jbmhbr,  W.  An  hmprwed  beverage.  Ap- 
plication dated  July  17, 1855.    (No.  1602.) 

'l*his  invention  consists  in  forming  a  be- 
verage from  roasted  ground  rice  and  a  small 
quantity  of  chicory. 

ScRAOO,  £.  Improvements  in  steam  ew 
gincs*  Application  dated  July  17,  1855 
(No.  1605.) 

This  invention  mainly  consists  in  the 
employment  of  a  valve  composed  of  a  coni- 
cal plug,  rotating  steam  tight  in  a  conical 
chamber,  and  communicating  with  the  steam . 
pipe  at  one  end,  and  with  the  exhaust  or 
waste  pipe  at  the  other. 

HvTHNANCE,  H.  An  improved  method  of 
effecting  ike  combustion  qfeoals  as  used  in  the 
production  of  heat.  Application  dated  July 
17,1855.    (No.  1606.) 

These  improvements  consist  in  submitting 
the  eoals  to  a  coking  or  distilling  proeess  in 
one  or  more  retorts  or  coking  apparatuses 
placed  above  the  fire-grates  of  the  furnaces 
or  fire-places,  so  that  the  coke  may  fall 
from  the  retorts  or  coking  apparatuses  bn  to 
the  firft-grates  below,  or  into  a  reoepiacle 
contiguoua  thereto. 

Barrt,  £.  Ah  improvement  in  piano* 
fortes,  organSf  seraphines,  harmoniums,  and 
other  musical  instrumetUs  played  with  a  key^ 
board  similar  to  that  of  a  pianrforte.  Appli- 
cation dated  July  17,  1855.    (No.  1607.) 

This  invention  consists  iu  introducing 
into  the  above-named  instruments  supple- 
mentary notes  and  certain  mechanical  con- 
trivances by  means  of  which  the  performer 
may  transpose  his  music  from  one  key  to 
another,  either  above  or  below  concert 
pitch. 

Riot,  T.  L.  M.,  and  S.  Q.  P.  Dehais. 
Improvements  in  the  treatment  of  silk.  Ap- 
plication dated  July  18,  1855.     (No.  1609.) 

This  invention  consists  in  submitting  wild 
silk  to  the  action  of  solutions  of  alkali  (par- 
ticularly potash,  soda,  ov  ammonia),  in 
water. 


»Hotos,  P.  Improvements  in  roasting- 
spits.  Application  dated  July  18,  1855. 
(No.  1610.) 

These  improvements  consist  in  having  a 
roasiing-spit  fiimiihfed  with  spindles  to' 
which  the  articles  to  be  roasted  are  at- 
tached,  and  which  are  made  to  turn  length- 
ways before  the  fire,  their  motion  being  so 
'  combined  with  other  motions  produced  by 
'*  gearing,  that  the  articles  are  made  to  rotate 
more  rapidly  when  they  are  near  to  than 
when  they  are  remote  from  the  fire. 

Almgill,    T.      An    improved   mode    of 
printtTig  on  calico  and  other  fabrics  mid  mat- 
ters, and  in  machinery  and  apparatus  to  be  • 
employed  therein.     Application  dated  July 
18,  1855.     (No.  1611.) 

This  invention  consists  in  having  tht 
pattern  or  device  (in  surface  printing)  cut 
or  etched  through  thin  copper,  tin,  wood, 
or  other  substance,  and  put  on  a  wire 
fabric,  which  fabrie  and  pattern  will  be 
fastened  on  a  hollow  perforated  cast  iron 
cylinder,  &e. 

Pollard,  J.  Improvements  in  the  manu- 
facture qf  gas.  Application  dated  July  18, 
1855.    (No.  1617.) 

In  this  invention  each  retort  is  made 
with  a  return-bend  proceeding  from  the 
back  to  the  front  end,  such  return. bend 
being  above  tlie  retort.  The  front  end  is 
made  with  an  incline,  from  front  to  baek, 
and  the  front  end  of  both  the  retort  and 
the  return-bend  is  covered  with  a  lid. 

Kino,  J.,  and  J.  Holdsworth.  Im- 
provements i»  the  wunu^faelure  of  certain 
woven  cotton  fabrics.  Application  dated 
July  18,  1855.     (No.  1619.) 

This  invention  -relates  to  coloured  fa- 
brics, especially  .fustians,  and  consists  in 
applying  warp  or  weft  spun  from^  cotton, 
wholly  or  partly  dyed  the  colour  required 
in  the  fabric,  prior  to  being  spun. 

Thompson,  J.,  and  J.  Mills.  Improve^ 
ments  tn  power*,  looms.  Application  dated 
July  19,  1855.    (No.  1631.) 

The  object  of  these  improvements  is  to 
relieve  the  sliuttle  at  the  time  of  **  picking  " 
from  the  pressure  of  the  "  swell "  which  is 
acted  upon  by  the  stop-rod  lever.  It  con- 
sists in  forming  a  finger  on,  or  in  attachintf 
a  finger  to,  one  of  the  rods  connecting  the 
slay  with  the  cranks,  which  finger  is  made 
long  enough  to  reach  under  one  of  the  stop- 
rod  fingers,  and  (in  consequence  of  the 
angular  motion  of  the  connecting  rod)  life 
that  finger  while  the  slay  moves  from  the 
fell  of  the  cloth,  and  thus  relieve  the  swell 
and  the  shuttle^ 

Broadbent,  T.  Improved  apparatus  for 
filtering  liquids.  Application  dated  July  19, 
1855.     (No.  1636.) 

In  thiv  invention  the  cistern  which  re- 
ceives the  supply  of  water  it  divided  by  a 
vertical  partition  into  two  compartments, 
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and  in  the  lower  part  of  thia  partitioii  U  form- 
ed a  water-way,  wbich  ia  filled  with  aponge 
or  other  aaltahle  poroua  substance.  In  front 
of  this  water-way,  on  the  aunply  aide,  is  a 
filter  box  filled  witha  granular  substance, 
and  cofered  with  a  double  perforated  lid 
ha? ing  a  layer  of  sponge  between  its  parts. 
On  the  other  side  of  Uie  water-way  in  the 
partition  is  a  second  filter  box. 

GiLBEE,  W.  A.  The  employment  efa  new 
material  in  the  maarfaclure  if  paper,  (A. 
communication.)  Application  dated  July 
20,1855.    (No.  1639.) 

Dog's  grass  is  the  "  new  material "  (!) 
here  mentioned* 


PROVISIONAL  PROTECTIONS. 

\Dated  October  19,  1855. 

SHS.  WUliam  Armand  GUbee,  of  Rue  de  I'Echi. 
qoler,  Paris.  Franee.  Improvements  in  the  appli- 
cation of  iiUcate  of  potaih  to  bardenlngand  pre- 
serving stones  and  calcareous  materials.  A  com> 
TOimlffat^ftni 

Daied  December  10, 1855. 
S785.  Peter  Armand  Lecomte  de  Font«inemo> 
reaut  of  Bouih-etreet,  London.    Improvements  in 
obtaininff  motive  power  by  mesas  of  beated  com- 
pressed ur.    A  commnnlcation. 

Dated  December  81,  1855. 
1952.  Sir  John  BcoU  LUlie,  Companion  of  the 
Order  of  tbe  Bath,  of  Fall  liall,  Middlesex.    Im- 
provements in  nns,  flre-arms,  and  implemenu  of 
war  connected  tnerewltb. 

Dated  January  17,  1856. 
in.  WilUam  Westbrooke  Squires,  of  Liverpool* 
LaaeasteTi  Dootor  in  Medicine.    ImprovemenU  in 
preventing  tbe  bunting  of  pipes  and  tubes  for  con< 
veying  liquids. 

Dated  January  23,  1856. 

178.  William  Jobnson,  of  Lincoln'i-inn-fleldi, 
Middlesex,  civil  enafneer.  Improvemeots  in  the 
treatment  and  application  of  fiuty,  resinous,  snd 
gummy  iubstsnoei,  and  in  the  manufacture  of 
pastes,  greases,  and  soaps.    A  eommunioation. 

Dated  January  25,  1856. 
207.  Alexis  Jean  Dessales,  of  Rue  des  Enfantt 
Rouges,   Paris,   Prance.    Improvements  in  oil- 
lamps  and  In  reflectors  for  tbe  same  for  railway 
carxiagts  and  other  purposes. 

Dated  January  26,  1856. 

S09.  Alexsader  Dalgety,  of  Florence-road,  Dept- 
ford,  Kent,  engineer.  An  improved  self-acting 
stand  or  tilt  for  casks  or  barrels. 

Sll.  John  Henry  Johnson,  of  Uncolb's-lnn- 
flelds,  Middlesex,  gentleman.  Improvements  in 
compressed  air  locomotive  engines.  A  communi- 
cation firom  J.  P.  L.  F.  Dsticby,  of  Paris,  France, 
mecbanldaa. 

118.  Patrick  Doran,  of  Cornwallis-street,  Liver- 
pool, Lancaster.  Improvements  in  pneumatic  ap- 
paratus for  raising  sunken  vessels  or  other  bodies 
under  water,  and  for  keeping  afloat  vessels  or 
other  bodies  liable  to  sink. 

115.  William  Spurrier,  of  Birmingham,  Warwick, 
manulseturer.  A  new  or  improved  method  of 
attaching  handles  to  metallic  tea-pots  and  other 


vessels,  which  method  of  attachment  mav  also  be 
applied  to  the  fixing  of  castors  on  Auniture  and 
other  like  purposes. 

317.  WilVielm  Dreschfeld,  of  Manchester,  Lsa- 
esster,  clerk.  An  Improvement  in,  or  addition  to, 
rollers  employed  in  spinning. 

219.  Alexander  James  Walker,  of  New  York, 
and  William  Bennett,  of  Brooklyn,  New  York, 
United  States.  An  improved  method  of  fonniog 
hat-bodies,  or  other  felted  articles. 

Dated  January  28,  1856. 

220.  Abram  LoDgbotton,  of  Moorgale-street,  and 
William  Longmsid,  of  Victoria  Cottage,  Stoko 
Newlngton.  Improvements  in  apparatus  for  ge- 
nerating and  heating  steam. 

221.  Peter  Brown,  of  Liverpool,  Lanesster,  corn- 
merchant,  and  Oeorge  Brown,  of  the  same  place, 
corn  merchant.  Improvements  ia  the  method  of 
cleaning,  dressing,  and  preparing  a  certain  descrip- 
tion of  seed  or  grain,  eaUed  **  dan,"  and  frequently 
called  "  millet,*'  and  thereby  rendering  the  same 
suitable  for  food. 

225.  Jean  Baptists  Jules  HyppoUte  d'Auvergne, 
of  Blob,  France,  gentleman.  Improvements  in 
portsble  writing  or  drawing-desks. 

227.  Pierre  smmanuel  Ou6r1not,  of  Rue  au 
Maire,  Paris,  mechanician  Jeweller.  Stopping  in- 
stantaneously two  railway  trains  running  against 
each  other. 

229.  Samuel  Jabes  Goode,  of  Aston,  near  Bir- 
mingham, Warwick,  machinist.  A  new  or  im- 
proved gas-stove. 

231.  Jean  Hector  Bestlbeaux,  manufacturer,  of 
Paris,  French  empire.  An  improved  waterproof 
fabric. 

2.YS.  Henry  Samuel  King,  of  the  firm  of  Smith, 
Elder,  and  Co.,  of  Comhill,  London,  stationers. 
Improved  apparatus  for  printing  and  embossing. 
A  communication. 

Dated  January  29,  1856. 

235.  William  John  Simons,  of  Royston,  Herts, 
gentleman.  An  improved  governor  for  steam  and 
other  engines  requiring  governors. 

297.  William  Henry  Lancaster  and  James  Smith, 
of  Liverpool,  Ijincsster.  Improved  arrangements 
for  the  application  of  gas  and  atmospheric  air  to 
the  generation  of  heat  in  furnace  or  other  flue^, 
and  the  consumption  of  smoke. 

239.  James  Fleming,  engine-keeper,  of  Glasgow, 
and  Oeorge  Fyfe,  millwright,  of  Glasgow,  Lanark. 
The  consumption  of  smoke  in  engine  and  other 
fires. 

241.  WUllam  Fowler  and  WQllam  McCoUin,  of 
Kingston-upon-HuU.  An  improved  thrashing- 
machine. 

243.  Samuel  Palmer  Gladstone,  of  Lea  Cottage, 
Orchard-house,  Poplar.  Improvements  in  tbe 
construction  of  masts  and  yards. 

245.  Abrnhsm  Pope,  of  Edgware-road,  Middle- 
sex. Improvements  In  the  manufacture  of  iron, 
copper,  tin  and  lead. 

DaUd  January  30,  1856. 

247.  Robert  Walter  Wlnfleld,  of  Birmingham. 
Warwick,  nsetchant  and  manufacturer.  An  im- 
provement or  improvements  in  the  manufacture 
or  metallic  bedsteads  and  other  articles  of  metallic 
furniture. 

248.  John  Henry  Walsh,  of  Portland -plane, 
Clapham-road,  Surrey.  Improvements  in  omni- 
buses. 

249.  John  Towjrd,  of  the  Glasshouse  •  bridge 
Ironworks,  Newcastle-upon-Tvne,  engineer.  Im- 
provements in  iron  ship-bulidlng,  and  in  iron 
plates  therefor,  which  plates  are  also  applicable  to 
other  purposes  where  great  strength  is  required.    . 

250.  Charles  Frederick  Clans,  of  Latchford, 
Chester,  chemist.  Improvemenu  in  the  prepara. 
tion  of  hides  or  skins,  slso  applicable  to  the  pre- 
paration of  the  entrails  of  animals. 
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251.  Alfred  Vincent  Newton,  of  Chancery-Une, 
Middlesex,  mechanic&l  draughtuman.  An  im- 
provement in  the  manufacture  of  cannon.  A  com- 
munication. 

252.  William  Gotsage,  of  Widnes,  Lancaster, 
c)iemi&t.  Improvementa  in  the  manufacture  of 
certain  Icinda  of  »oap. 

253.  Thomas  Fewster  Wilkinson,  of  Bloomi- 
bury-stxeet,  Bedford-equare,  London,  agrieultural 
engineer.  Improvementa  in  reaping  and  moving- 
machines. 

254.  John  Lee  SteTens,  of  London.  ciTil  engi- 
neer. Improvements  in  doors  or  apparatus  for 
regalating  the  supply  of  air  to  steam  iMller  and 
other  flues  and  fiiniafees. 

S55.  John  Gretton,  of  Burton  upon-Trent|  Btaf. 
ford,  brewer.    Improvements  in  brewing. 

Dated  Jaauary  31,  1866. 

25«.  John  Stokes,  of  Birmlnghancu  Warwick, 
lamp>maker.  An  Improvement  or  improvements 
in  fog-signals. 

257.  lienry  Hoirord,  of  Newton  Iron-worke, 
Hyde,  Chester,  encineer,  and  Mark  Mason,  of  the 
same  place,  maohlne-maker.  Improvements  in 
machinery  or  apparatus  for  corapressing  metals 
and  for  manufacturing  all  kiuds  of  inetallio  rivets, 
bolts,  or  similar  articles. 

258.  Aubin-Kmile-Cottllard  Desoos,  of  Paris, 
France.    Improvements  in  consuming  smoke. 

250.  James  Maah»  of  Manchester,  Lancashire, 
engineer.  Improvements  in  working  the  valves 
of  steam  engines. 

2<0.  George  Napier,  of  Bath-street,  Glasgow, 
Lanark,  and  Adelphi,  Middlesex,  engineer.  Im« 
provements  in  apparatus  for  raising,  lowering,  and 
sospending  boats  ftom  ships. 

261.  Henry  Tylor,  of  tho  firm  of  Tylor  and  Pace, 
of  New  Bond-street,  Middlesex,  manufacturers. 
An  improved  Joint,  applicable  to  cots,  bedsteads, 
and  other  frames  in  metal. 

262.  John  Klnniborgh,  of  Reofttw,  North  Bri- 
tain, foundry  manager.  Improvementa  in  mould- 
ing or  shaping  metals. 

263.  Joseph  Harrison  and  John  Oddle,  of  Black- 
bum,  Lancaster,  machinists.  Improvements  in 
machines  for  winding  yam  or  thread  ou  to  spools 
or  bobbins. 

264.  Thomas  Burdett  Turton  and  John  Root,  of 
the  Sheaf  and  Spring  Works,  Sheffield,  York.  Im- 
provements in  buffer  bearing  and  draw  springs. 

265.  Henry  Render,  of  Manchester,  I^ncaster, 
merchant.  A  new  or  improved  lubricating  mate- 
rial. 

266.  Frederick  Kersey,  of  Laurie  -  terrace,  St. 
George's-road,  Southwark.  An  improvement  in 
the  manufhcture  of  drain-pipes. 

267.  George  Ilallen  Coitam  and  Henry  Richard 
Cottam,  of  Old  St.  Pancras-road.  Improvements 
in  folding  bedsteads  and  chairs. 

^266.  John  Barker  Anderson,  of  East  Hill,  Wands- 
worth, Surrey,  soap-manufacturer.  Improvements 
in  the  manufacture  of  soap,  parts  of  which  im- 
provements are  applicable  to  prcparinj;  materials 
for  the  purposes  of  illumination,  and  also  for  the 
purposes  of  Inbrleation. 

269.  Thomas  Hurst,  of  Tannor-street,  Barking, 
Esaox,  railway-oontractor.  Impioveraonts  in  the 
connecting  of  the  nils  or  metals  generally  used  on 
railways. 

270.  John  Henry  Johnson,  of  Lincoln's  -  inn- 
fielda,  Middlesex,  gentleman.  Improvements  in 
gao-toomers,  and  in  regulating  the  combustion  of 
gas.  A  communication  f^om  P.  A.  Maunoury,  of 
Paris,  France,  mechanician. 

Dated  February  1,  1866. 

272.  Matthew  Ker,  of  Cumberland  Market,  St. 
Paneras,  Middlesex.  A  machine  for  sweeping 
carpeted  and  other  floors. 

274.  Francis  Preston,  of  Manchester,  machinist 


Improvements  in  machinery  for  shaping  and  roll, 
ing  metal. 

376.  Charles  Robert  Moate,  of  Old  Broad-street, 
London,  metal-broker.  An  improvement  in  secur- 
ing ami  sustaining  the  rails  of  railways. 

27^.  William  Dray,  of  the  firm  of  Deane,  Dray, 
and  Deane,  of  King  William-street,  London,  ma- 
nufactamrs.  An  improted  cartridge-box  and 
pouch. 

280.  Francis  Best  Fawcetr,  of  Kidderminster, 
Worcester,  carpet-manufacturer.  Improvements 
in  the  manufacture  of  carpets. 

262.  George  Norgate  Hooper  and  William  Hooper, 
of  the  Haymarket,  Middlesex,  carriage-builders. 
Improvements  in  springs  for  carriages,  and  for 
the  cushions  of  carriages,  chairs,  mattresses,  beds, 
and  other  similar  articles. 

264.  George  Duckett,  of  Norfolk-terrace,  West- 
bouraegrove  West,  Bayswater.  Improvements  in 
carts  and  vans. 

266.  Charles  Catherine  Joubert,  of  Rue  de  Mos- 
cow, and  Leon  Andr6  Btfrdler,  of  Rue  de  la  Ferme 
des  Mathurins,  Paris,  France.  Improvements  in 
motive-power  engines. 

288.  John  O'Maaia  Beamish,  of  TrafUgar-road, 
Old  Kent  road,  gentleman.  An  improvement  in 
the  manufacture  of  morocco  leather. 

Dated  February  2,  1866. 

290.  John  Rock  Day,  of  Birmingham,  Warwick, 
machinist.  A  new  or  Improved  door-lock  and 
latch. 

292.  Benjamin  Burleigh,  of  the  Great  Northern 
Railwav,  King't-eroiS.  Improvements  in  certain 
parts  of  the  permanent  way  of  railways. 

294.  William  Goodman,  of  Canning-place,  Lei- 
cester. Improvements  in  machinery  fbr  producing 
knit  or  looped  fabrics. 

Dated  February  4,  1866. 

298.  Ralph  Waller,  of  Manchester,  manufac- 
turer. Improvements  in  preparing  cotton  and 
other  ilbrous  materials. 

302.  Matthew  Whiting,  jnnlor,  of  Manning- 
street,  Bermondaev,  tanner.  Improvements  m 
preparing  for  and  in  tanning  hides  and  skins. 

304.  Nathan  Ager,  of  Upper  Ebury-street,  Pim- 
lico,  Middlesex,  carpenter.  Improvements  in  con- 
necting spindles  of  locks  and  latches  with  their 
knobs  and  handles. 

906.  Thomas  Mills,  of  Leicester,  manufacturer 
of  gloves  and  fancy  hosiery.  Improvements  in 
machinery  for  the  manufhcture  of  looped  fabrics. 

Dated  February  5,  1866. 

308.  Frans  •  Victor  -  Oscar  Hyckert,  of  Paris, 
France.    Improvements  in  heating. 

310.  Michael  Leopold  Parnelt,  patent-lock  ma- 
nufacturer, of  Strand,  Middlesex.  An  improve* 
ment  in  the  construction  of  locks. 

312.  Francis  Montgomery  Jennings,  of  Cork, 
manufacturing  ohemist.  Improvements  in  bleach- 
ing vegetable  fibres. 

316.  Thomas  Williams,  of  Clerkenwell.  Middle- 
aex,  mechanist.    Improvements  in  omnibuses. 

Dated  February  6,  1866. 

313.  George  Napier,  of  Bath-street,  Glasgow, 
Lanark,  and  Adelphi,  Middlesex,  and  John  Miller, 
of  Cavendish-street,  Glasgow,  Lanark.  Improve- 
ments in  the  mode  of  driving  and  in  applying 
screw  propellers  to  the  propulsion  of  vessels. 

320.  John  Dodgeon,  of  Burnley,  Lancaster,  ma- 
chinist, and  James  Wilson  Bateson,  of  Rawten- 
stail,  Lancaster,  mechanic.  Certain  improvements 
in  looms  for  weaving. 

tti,  John  Inshaw,  of  Birmingham,  Warwick, 
engineer.    A  new  or  improved  pressure-gautce. 

834.  Charles  Victor  de  Sauty,  of  St.  Mary's-ter- 
race,  Walworth,  Surrey,  electrician.  The  proven* 
tion  of  the  leading  or  fouling  of  fire-arms. 
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sac.  Franklin  Prestage,  of  Wylye,  HeysteBbnry, 
Wilts.    Improvement!  in  locomotive  engines. 

32S.  Charles  Frederick  Philipp  Funcke.  of  Her- 
decke,  Westphalia,  tanner  and  currier.  Improve- 
ments in  tanning  skins  and  hides. 

Dated  February  7,  1856. 

SSO.  Richard  BIcasdale,  of  Rochdale,  Lancaster, 

mechanic.  Certain  improvements  in  the  machines 

for  spinning  called  throstles. 

834.  Henry  Berlette,  of  Boulogne-sur-mer,  France. 

An  improved  apparatus  for  roasting  coffee. 


PATENT  APPLIED  FOR  WITH  COliPLETB 
SPECIFICATION. 
345.  John  Wallace  Duncan,  of  Grove-end-road, 
St.  John's-wood,  Middlesex,  gentleman.  Improve- 
ments in  or  connected  with  apparatus  for  the  gene- 
ration and  application  of  steam  for  impelling  pur- 
poses.   February  9th,  1 856. 


PATENT  CANCELLED. 
The  patent  granted  to  William  Calder,  of  G)as- 
Rovt,  Lanark,  manager,  for  "  Improvements  in  the 
treatment  and  finishing  of  threads  or  yarns,"  dated 
2bth  November,  1853  (No.  S744),  has  been  can- 
celled by  order  of  the  Lord  Chancellor,  dated  25th 
July,  1855. 


NOTICE  OF  APPLICATION  FOR  PROLONGA- 
TION OF  PATEMT8. 
A  petition  will  be  presented  to  the  Committre 
of  the  Privy  Council  by  John  Thomas  Belts,  Wil- 
liam Betts,  James  Belts,  and  David  Betts,  of 
Smithfleld  Bars  and  Wharf-road,  distillers,  &c., 
praying  for  a  prolongation  of  the  several  letters 
patent  granted  to  John  Thomas  Betts,  late  of  Smith- 
field  Bars,  gentleman,  deceased,  for  England  1 1th 
August,  1842,  for  Scotland  12th  January.  1843,  and 
for  Ireland  24th  December,  1842,  for  "Improve- 
ments in  covering  and  stopping  the  necks  of  bot- 
tles and  other  ve8tel8>"  Any  person  intending  to 
oppnve  the  above  application,  mutt  enter  a  caveat 
to  tlut  efleet  at  the  Privy  Council  Office  on  or 
before  the  24th  March  next. 


NOTICES   OF   INTENTION   TO 

PROCEED. 

(From  the  ^* London  Gazette,"  February  19/;i, 
1856.) 

2228.  Richard  Henry  Hill.  A  Jointed  back  band 
for  gig  or  brougham  harness,  affording  instant 
relief  to  fallen  horses,  and  always  inclining  to  the 
draught  of  the  traces. 

2242.  John  Hubbard.  An  improved  sole  for 
bootK  and  shoes. 

2250.  Joseph  Gilbert  Martien.  Improvements 
In  the  manufacture  of  iron  and  steel. 

2258.  Stephan  Goldncr.  Improvements  in  appa- 
ratus used  in  cooking  and  preserving  animal  and 
vegetable  matter. 

2. '63.  Richard  WilUam  Pyne  and  William  Ma- 
lam.    An  improvement  in  the  manufacture  of  gas. 

2268.  Deuia  Hdbert.  Improvements  in  heating 
and  arranging  ovens.    A  communication. 

2273.  William  Andrew  Fairbairn  and  George 
}la!>lam.  Improvements  applicable  to  locomotive 
engines  and  carriages. 

2274.  William  Uayley  and  John  Quarmby.  Im- 
provements in  machines  for  carding  cotton  and 
other  fibrous  materials. 

2275.  Peter  Spence.  Improvements  in  the  pro- 
duction of  sulphate  of  alumina  to  be  used  in  the 
fluid  state,  or  to  be  rendered  into  the  solid  condi- 
tion known  commercially  as  cake  alum.; 


2278.  William  Bridges  Adams.  Improvementa 
in  machinery  and  tools  fur  cutting  and  carving 
wood  and  other  materials. 

2290.  Germain  Adolphe  Thiblerge.  Certain  im- 
provementa in  manufacturing  chlorine,  part  of 
which  are  applicable  for  obtaining  certain  acces- 
sory products. 

2313.  William  Edward  Newton.  Improvementa 
In  the  construction  of  fire-arms.  A  communica- 
tion. 

2332.  Thomas  Richards  Harding.  ImproTements 
in  combs,  gjUs,  and  hackles  used  in  the  preparing 
and  mannfacturing  of  flax,  tUk,  wool,  or  other 
fibrous  substances,  and  !n  combs  for  combing  the 
hnmau  or  other  hair. 

2334.  John  Wakefield.  Improvements  in  machi- 
nery used  in  the  manufacture  of  screw-blanks, 
nails,  pins,  rivets,  and  other  similar  articles. 

2341.  John  Smith.  Improvements  in  the  con- 
stmetion  of  bedsteads,  such  improvements  being 
applicable  to  carriages,  ambalances,  and  other 
articles. 

2343.  William  Armand  Gilbee.  Improvements 
in  the  applicationof  silicate  of  potash  to  hardening 
and  preserving  atones  and  ealcareoua  materials.  A 
communication. 

2351.  Pierre  Amaud  Maasip.  A  machine  for 
preparing  hat  lininga.     A  communication. 

2356.  Uypolyte  Gandibert.  An  improved  con- 
struction of  guard  for  preventing  surreptitions 
removal  of  watches,  purses,  pocket-booka,  and 
other  articles  ttom  the  person. 

2368.  George  Collier,  William  Bailey,  and  Rich- 
ard Horsfall.  Improvements  in  drying  wool  and 
other  fibroas  substances. 

2392.  Thomas  Bcatt  Sharp  and  Richard  Furni- 
val.  Certain  improvements  in  machinery  for  drill- 
ing. groovUig,  and  slotting. 

2422.  Jules  Jean  Baptists  Sylvain  Martin  de 
Lignae.  An  improved  mode  of  preserving  animal 
substances. 

2440.  John  Pinches.  An  improved  machine  or 
apparatus  for  embossing  paper,  metal  and  other 
substances  by  hand. 

8448.  John  Cottrill.  Improvements  in  machi- 
nery or  apparatus  for  washing,  scouring,  dyeing, 
sizing,  and  cleaning  woven  fabrics  aitd  yarns. 

2511.  Charles  Allen  Browno.  A  machine  for 
manufacturing  bricks.    A  communication. 

2571.  Alfred  Vincent  Newton.*  An  improved 
manufaeture  of  electrotype  printing  surfaces.  A 
oommunlcation. 

2584.  William  Cooke.  An  improved  aMiaratus 
for  cleaning  knives  and  other  cutlery. 

S8S1.  Evan  Evans.  Improvements  in  combining 
and  fixing  railway  bars. 

2883.  Philip  Antrohns.  Improvements  in  pre- 
serving and  packing  flour. 

2937.  Paul  Marie  Salomon.  Improvementa  in 
the  manufacture  of  gas  from  peat,  and  in  the  coke 
resulting  therefrom,  and  also  in  the  apparatus  eon- 
nrcted  with  that  manufecturc. 

2.  Ferdinand  Swift.  Improvements  in  carriage- 
wheels  and  axles,  and  in  vehicles  for  common 
roads. 

37.  Joseph  Vv  right.  Improvements  in  furnaces 
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IS8.  Andrew  Shanks  and  FntfcU  RerberC  Wen- 
ham.    OwtolrftttprotenfeMU  tn  wtfter  g aagM. 

f4f .  Jotm  ttsoward.  Improreiiients  in  htm  «hip- 
buildliif ,  and  tn  iron  platek  therefor,  whiUi  plates 
ar«  ale»  iff  Itctfhle  tb  other  purposes  where  great 
strtiurtb  Is  ve^ofrM. 
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294.  William  Goodman.  Improvements  in  ma- 
ehinotjr  for  ifrodneing  leait  at  looped  fahrtcff. 

3M;  ftethaa  A^.  Improvement*  In  cenneecin| 
fspindlot  of  locks  and  latches  with  their  knobs  and 
handles.    . 

Opposition  can  he  entered  to  the  granting 
of  a  Patent  to  any  of  the  parties  in  the  above 
List,  who  have  given  notice  of  tlieir  in  ten* 
tion  to  procec<l,  within  twenty-one  days  from 
the  date  of  the  Gaxetle  in  which  the  notice 
appears,  by  leaving  at  the  Commissioners'- 
offico  particulars  in  writing  of  the  objection 
to  the  application. 
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C.  Again  writM  to  us  on  the  subject  of  the  mode 
{n  which  the  steam  acting  in  a  locomotiTe  produces 
motion  in  the  engine,  and  says  that  our  "  notion 
of  the  common  theory  is,  like  other  peoples',  based 
on  the  assumption  that  there  is  a  '  movii^  force  * 
In  the  adhesion  of  the  rim  of  the  driving  wheel  to 
the  rail.  I  shall  mak*some  remarks  Mth  the  in- 
tention of  demonstrating  that  that  assumption  is 
purely  a  figment  of  the  brain."  In  another  place 
he  savs,  *'  I  apprehend  that  there  is  not  any  need 
of  a  force  external  to  the  engine :  an  external  ful- 
crum certainly  is  necessary,  and  that  the  adhesion 
affords."  C.  shows  us  that  the  driving-wheel  of  an 
ordinary  locomotive  may  be  regarded  as  a  lever  hav- 
ing the  point  of  contact  of  the  rail  as  a  fUcrum,  and 
that  by  this  view  we  see  immediately  that  there  is 
a  resultant  pressure  to  propel  the  engine  (when  the 
crank  is  below  the  axle  and  cylinder  In  ftont,  say) 
equal  to  the  diflisrence  between  the  pressure  of 
the  steam  on  the  end  of  the  cylinder  and  the 
retarding  force  communicated  to  the  axle  by  the 
pressure  on  the  piston  acting,  as  it  does,  at  the  dis- 
advantage  due  to  the  lever  of  the  third  order. 

This  is  exactly  the  result  given  by  the  ordinary 
and  more  correct  method  of  treating  the  subject. 
Such  a  solution  of  the  problem,  or,  rather,  such  a 
mode  of  stating  the  solution  of  the  problem,  as  C. 
gives,  we  should  regard  aa  very  promising  in  a  very 
young  beginner  in  the  study  of  mechanics,  but  by 
no  means  aa  the  production  of  a  person  who  hsis 
any  right  to  assume  towards  us  the  tone  of  a  teacher 
to  a  not  very  intelligent  pupil.  We  are  so  well 
satisfied  with,  and  have  so  mnoh  confidence  in  the 


ordinary  theory,  that  nothing  short  of  total  anni- 
hilation of  all  the  elements  of  mechanics  can  in 
any  way  remove  our  trust.  Let  us  remind  our 
correspondent  that  he  cannot  know  what  the  ordi- 
nary theory  is,  or  he  would  not  think  there  waa 
anything  new  in  treating  thia  as  a  question  of  the 
lever.  Let  us  also  remind  him  that  there  are 
always  three  forces  acting  on  a  lever,  and  that  one 
of  these  always  acta  at  the  fulerum. 

To  say  that  no  external  force  is  necessary  to  the 
production  of  motion  in  the  machine  is,  tnrima/aeU, 
untrue.  No  body  was  ever  set  in  motion  by  inter- 
nal forces  only;  it  is  simply  impossible  that  it 
could  be. 

What  meaningldoes  C.  suppose  can  be  atCaehed 
to  the  statement  that  an  external  fkdcnim  is  neoes- 
■ary  f  Is  it  not  the  same  as  to  say  that  an  external 
force  is  necessary  f  What  is  a  fulcrum  T  Is  it  not 
Bome  fixed  obstade^aome  jwM  tToppui  on  which 
any  required  force  may  be  exerted  without  moving 
itf  Indeed  C,  in  using  the  ordinary  rule  for  de- 
termining the  foroes  acting  on  a  lever,  uses  the 
very  principle  against  which  he  is  nuining  a  tilt. 
If  he  discards  this  way  of  treating  a  lever,  he  must 
certainly  not  assume  the  truth  of  a  proposition 
which  is  deduced  from  it.  This  force  of  nictlon, 
or  adhesion,  as  C.^ealls  it,  is  to  us  no  matter  of  anp- 
position  or  assumption  at  all.  Its  existence  is 
simply  and  unmistakeably  a  fact. 

The  Inventor  of  Oardner'e  Smoke  ~  eoneumimg 
Furnace— Your  letter  came  too  late  for  Insertion 
in  this  number. 
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CHATTA WAY'S  PATENT  RAILWAY  BUFFING  AND  COUPLING 

APPARATUS. 

Fig.L 


TOL.  LXIY. 


V«cUBic«'  1  Ql  March  1, 

CHATTAWAVS   PATENT   RAILWAY  BUFFING  AND  COUPLING 
APPARATUS. 

On  page  162  of  this  Tolame  (No.  1697),  among  the  ahstraett  of  the  speeifieations  of 
patents  recently  filed,  was  giren  a  brief  deaoriptioa  of  an  impro? ed  arrangement  of  buffing 
and  coupling  apparatus  for  railway  carriages,  the  invoiition  of  Mr.  £.  D.  Chattaway,  of 
Edinburgh.    We  now  give,  on  the  preceding  page,  illustrations  of  that  Invention. 

Fig.  1  is  a  side  elevation  of  the  two  oontiguoua  ends  of  a  first-class  carriage  and  a  goods 
wagon  as  joined  together  in  a  train  by  the  improved  combined  buffing  and  coupling 
apparatus,  all  the  parts  being  shown  in  external  elevation  except  a  part  of  the  carriage 
fhuniaf,  vMeh  is  broken  away  to  exhibit  the  duplex  spring  upon  the  main  buffer  spindle ; 
aa  end  or  face  elevation  of  the  buffer  head  and  coupling  Imk  is  shown  detached ;  and 
fig.  2  is  a  plan  of  the  carriage  and  wagon  framing  and  oonpling  details.  Tiie  bul&r  and 
draw.T«d,  A,  is  rvprwented  mm  connected  to  the  fi*aming  of  the  carriage  by  a  duplex  volat« 
mriof ,  B.  On  thtt  fo4  U  fixed  the  irregularly  shaped  buffer  head,  C,  with  its  upper  right 
lioe  pnjoetion,  D.  this  proieetion  being  hook-formed  on  its  inner  face,  at  at  E.  The  rod, 
A,  Is  serewed  at  F,  where  it  has  fitted  upon  it  an  adjusting  nut,  O,  with  a  loaded  pendnloiM 
•etting  lefwr,  H.  This  iiat,  O,  U  formed  externally  as  a  collar  seat  for  the  traversing  oollar,  I, 
earrying  two  <ippoeite  prcjeeting  arms,  J.  The  opposite  ends  of  these  arms  are  arraoMd 
t9  antwir  te  the  bMringjonniaU  for  the  two  longitudinally  slotted  ends  of  the  wide  connecting 
link,  Kt  the  eunred  end  of  whioh  embraces  the  plain  hook,  L,  on  the  hnfirer-beem  or 
framing  oC  the  wagon,  on  the  right-hand  side  of  the  engravings.  In  thie  manner  a  carriage 
fitted  vritb  Um  improved  eomhined  buffing  and  drawing  arrangement  may  be  coupled  to  a 
•arriaire  having  a  simple  central  draw-hook  arranged  in  the  ordinary  manner  hitherto  in 
vee.  When  boUi  the  earrUges  of  a  contiguous  pair  are  fitted  with  the  improved  apparatue, 
the  Ii«kt  Kt  of  one  onrriage  dmw«rod  is  passed  over  the  projection,  D,  on  the  buffer  head 
ef  the  otiier  oarriage,  aoeh  link  being  screwed  up  tight,  so  as  to  be  retained  by  the  hook. 
point,  E,  on  the  baek  of  the  projeetion,  D.  Instead  of  adopting  the  screwed  spindle  and 
oellar  arrangement  fsr  tightening  up  the  coupling,  the  rod.  A,  nuy  be  left  plain,  the 
collar,  O,  being  looee  npon  it,  and  carrying  a  pin  connected  to  It  br  a  chain,  eneh  pla 
heing  for  inaction  in  Uanavetm  vertical  holes  bored  through  the  rod,  A.  In  eouplwg 
earriagee  wheen  this  contrivanee  is  need,  the  link,  K,  being  paaaed  over  the  draw-hook  or 
hooked  hnflar  head  of  the  adjacent  carriage,  the  oollar,  G,  is  drawn  back  by  hand  aa  for  aa 
possible,  and  the  xetainiag  pin  is  then  inserted  in  the  nearest  hole  in  front  of  the  ooUar  in 
the  rod,  A. 


FARADAY'S  EXPERIMENTAL  RESEARCHES  IN  ELECTEICITT. 
(Continued  from  page  ]57«) 


But  to  return  to  the  subject  of  "  induc- 
tion." The  question  started  by  Faraday, 
aa  to  the  nature  of  the  "  magne-crystallio  " 
foreeb  via.*  "whether  it  is  an  original 
fisrce  inherent  in  the  crystal  of  bismuth, 
ftc,  er  whether  it  is  induced  under  the 
magnetic  and  electric  inflnenceaf "  ia  one 
which  may  be  nnderstood  in  a  ut^l  and 
also  in  a  uteleu  aenae  ;  it  may  have  a  mean- 
ing  assigned  to  it  which  leads  to  profitable 
inquiry,  and  it  also  may  be  so  treated  as  to 
lead  onhr  to  barren  metaphysical  disputa- 
tion. What  then,  we  ask,  is  the  meaning  of 
"an  original  force f"  What  is  the  exact 
and  precise  idea  attached  to  them  worda? 
In  what  sense  can  one  force  be  properly 
called  "  an  original  force"  more  tiian  an- 
other? 

Take  the  case  of  the  magnet  8N.,  and 
the  piece  of  soft  iron  («ti.)  Two  different 
auppositicns  may  be  made,  as  Faraday  says, 
with  regard  ta  Uie  naaiiiHsn  of  thia  iron  be- 
fotre  it  is  brought  into  proximity  with  the 
magnet.    (1.)  The  Imn  maybe  anpfosed  to 


consist  of  particles,  each  of  which  possesaea 
in  itself  the  two  poles  of  a  magnet,  so  that 
each  particle,  if  it  existed  alone,  would  act 
as  a  magnet  when  brought  near  to  another 
magnet ;  but  in  consequence  of  the  irregular 
arrangement  of  these  particles  in  the  iron, 
the  total  egierntU  efieet  or  force  is  nothing ; 
one  set  of  particles  counteracting  the  other. 
On  bringmg  the  magnet  SN.,  however,  into 
proximity  with  the  iron  (m.),  the  Jh-ti  and 
immediate  effect  is  to  bring  all  these  con- 
fused  and  jumbled  particles  into  order  and 
regularity,  whereby  all  the  polea  of  these 
minute  magnetic  particles  are  made  to  act 
in  concert,  and  thus  the  whole  maaa  be- 
comes  converted  into  one  large  magnet  In 
this  case  the  magnetic  power  or  force  may 
be  said  to  be  origimal  in  the  iron,  and  the 
act  of  induction"  to  consist  merely  in  the 
arranging  and  harmonising  of  those  ele- 
mentary magnetic  poles  which  had  here- 
tofore destroyed  each  others  cflbet  hy  thnir 
mutual  opposition  and  discordance. 
(2.)  Secondly,  it  may  be  aoppcoed  that 
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there  are  no  such  elementary  magneiie  par« 
tielee  in  the  iron,  before  the  presence  of  the 
magnet ;  but  that  the  mere  presence  of  the 
magnet,  SN.  orsaies,  aa  it  were,  thia  mag* 
netie  polarity  (  which  again  ie  the  proximate 
eaoae  of  the  final  attraction  of  the  whole 
maaa.  In  this  oaae,  the  magnetjo  foree  or 
property  may  he  aaid  nQ$  to  he  "original" 
in  the  iron. 

But  it  will  he  ohvioua  that  if  w«  accept 
the  first  of  the  above  oases,  we  are  no 
nearer  than  we  were  before  to  the  eonpre* 
benaion  of  the  real  nature  of  msgnetie  force. 
We  have  only  divided  on«  large  magnet  into 
a  oonotless  number  of  small  magnets ;  but 
how  these  small  magnets  come  to  bf  magn$ts 
remains  as  great  a  mystery  as  ever* 

In  the  second  case  we  have  simply  the 
hare  fact  that  the  proximity  of  a  magnet 
makes  soft  iron  a  magnet  of  like  nature  and 
properties.  Now  although  the  first  of  these 
auppositions  leaves  us  quite  as  ignorant  of 
ihe  chief  mystevy  as  ever,  it  may  bf  very 
useful  as  a  guide  to  us  in  the  investigation 
of  those  secondary  eiroumstanees  which 
Moompany  the  phenom<?non.  We  shall 
have  ocoasion  to  return  to  this  discussion 
when  we  come  to  the  consideration  of 
Faraday's  general  theoretical  views  i  at  pre- 
sent  we  return  to  the  purely  experimenul 
inquiry  whether  the  magnecrystallie  foree 
is  "  an  original  force  "  (in  the  sense  above 
named)  '*  inherent  in  the  crystal  of  hismuthi 
&c.,  or  whether  it  is  induced  under  the  mag*, 
petip  and  electrie  influences,"  Tins  forooi 
aa  Faraday  says,  dearly  cannot  Qonsist  in  the 
mer^  "  arrangement  of  the  partiekt  of  the 
crystal/'  "  for  all  the  particles  are  arranged 
beforehand ;  and  it  is  tiiat  very  arrangement 
of  them  [and  thgirforcett]  which  gives  th^ 
bismuth  lU  power/'  We  have  placed  the 
words  "and  their  forces"  in  italics  and 
brackets,  because  wo  cannot  implicitly 
accept  them  as  our  iwn,  and  do  not,  in 
fact,  perceive  the  exact  meaning  to  be 
attached  to  them*  Arrangement  of  "  par- 
ticles "  is  by  no  means  synonymous  with 
"arrangement  of  forces;"  nor  does  there 
appear  to  be  any  safe  ground  for  reasoning 
on  the  latter  point.  One  can  easily  under" 
stand  what  is  meant  by  "  the  arrangement 
of  particlet,"  but  notao  easily  perceive  what 
is  the  signification  of  "arrangement  of 
their  forces." 

The  interesting  &ct  mentioned  in  par«.- 
graph  (2578)  doea  not  seem  to  us  to  maw 
any  light  on  the  question  which  it  is  brought 
forward  to  illustrate.  The  forces  of  crya- 
tallisation  might,  for  anything  we  can  see 
to  the  contrary,  be  just  as  tift(/brm  in  any 
one  portion  of  the  mass  as  in  another. 

**\Z&79.)Tk9  following  are  considerations 
whidi  bear  upon  thia  great  question  of  an 
origiaal  or  an  induced  state. 


*'(^$BOA  In  the  first  place,  the  bismuth 
carries  off  no  power  or  particular  state 
from  the  magnetic  field  able  to  make  it 
affect  a  magnet;  so  that  if  the  condition 
ac<|uired  by  the  crystal  be  an  induced  con- 
dition, it  is  nrohably  a  transient  one,  and 
continues  only  whilst  under  induction.  The 
fact,  therefore,  though  negative  in  its  evi* 
dence,  agrees  as  far  as  it  tells  with  that 
supposition. 

^'(2581.)  In  the  next  place,  if  the  efiect 
were  wholly  due,  as  far  as  the  crystal  is 
conoerned,  to  an  original  power  iuherent  in 
the  mass,  we  might  expect  to  find  the 
earth's  magnetism,  or  any  weak  magnet, 
ai&ctin(r  the  orystaL  It  ia  true  that  a  weak 
magnetto  force  ought  to  induce  any  given 
condition  ia  a  crystal  of  bismuth  just  as 
well  aa  a  stronger,  only  proportionalljr ; 
but  if  the  giren  condition  were  inherent  in 
the  erysul,  and  did  not  change  in  ita 
amount  by  the  de^ee  of  magnetie  force  to 
which  it  was  subjected,  then  a  weak  mag* 
netie  force  ought  to  act  more  decidedly  on 
the  bismuth  than  it  would  do  if  the  con* 
dttion  were  induced  in  the  bismuth,  and 
only  ia  proportion  to  its  own  force.  What- 
ever the  value  of  the  argument,  I  waa 
induced  to  repeat  the  experiment  of  the 
earth's  influence  very  carefully;  and  by 
sheltering  the  suspended  orystals  in  small 
flasks  or  jars  contained  within  the  larger 
covering  jar,  and  making  the  experiment  in 
an  underground  place  of  uniform  and  eon- 
stant  temperature,  I  was  able  to  exclude 
every  effect  of  currenta  of  air,  so  that  the 
crystals  obeyed  the  slightest  degree  of 
torsion  given  to  tlio  suspending  fibre  by 
the  index  above.  Under  these  circum* 
stances  I  could  obtain  no  indications  of 
pointing  by  the  earth's  action,  either  with 
crystals  of  bismuth  or  of  sulphate  of  iron. 
Perhaps  at  the  equator,  where  the  lines  of 
force  are  horizontal,  they  might  be  ren- 
dered sensible. 

"(2^82.)  In  the  third  place,  assuming 
that  there  is  an  original  fbrce  in  these 
crystals  and  their  molecules,  it  might  be 
expected  that  they  would  show  some  direct 
influence  upon  each  other,  independent  of 
the  magnetio  force  i  and  if  so,  the  best 
possible  argument  would  be  thus  obtained 
that  the  force  which  is  rendered  manifest 
in  the  magnetio  field  was  inherent  in  them. 
But  on  placing  a  large  orysul  with  its 
magoeciystallio  axis  horixontal  under  a 
smaller  and  suspended  one,  or  side  by  side 
with  it,  I  could  procure  no  signs  of  mutual 
action,  even  when  the  approximated  parts 
of  the  crystals  were  ground  or  dissolved 
away,  so  as  to  let  the  two  masses  come  aa 
near  as  poasible  to  e&ch  other,  hating  large 
surfaces  at  the  smallest  possible  distance* 
£xtreme  eere  ie  required  iu  such  experi- 
k2 
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mentSy  or  else  many  results  are  produced 
which  seem  to  show  a  mutual  afTection  of 
the  bodies. 

"  (2583.)  Neither  could  I  find  any  trace 
of  mutual  action  between  crystals  of  bis- 
muth, or  of  sulphate  of  iron,  when  they 
were  both  in  the  magnelie  field,  the  one  being 
freely  suspended  and  the  other  brought  into 
Tarious  positions  near  to  it 

"(2584.)  From  the  absence,  therefore, 
or  extreme  weakness  of  any  power  in  the 
crystals  to  affect  each  other,  and  also  from 
the  action  of  beat,  which  can  take  away  the 
power  of  the  crystal  before  it  has  lost  its 
mere  crystalline  condition,  I  am  induced 
to  believe  that  the  force  manifested  in  the 
crystal  when  in  the  magnetic  field,  which 
appears  by  external  actions,  and  causes  the 
motion  of  the  mass,  is  chiefiy  and  almost 
entirely  indueed,  in  a  manner,  subject  indeed 
to  the  crystalline  force,  and  finally  additive 
to  it,  but  at  the  same  time  exalting  the 
force  and  the  effects  to  a  degree  which  they 
could  not  have  approached  without  the 
induction. 

"(2586.)  In  that  case  the  word  magneto- 
crystallic  ought  probably  to  be  applied  to 
this  force,  as  it  is  generated  or  developed 
under  the  influence  of  the  magnet.  The 
word  magnecrystallic  I  used  purposely  to 
indicate  that  which  T  believed  belonged  to 
the  crystal  itself ;  and  I  shall  still  speak  of 
the  magnecrystallic  axis,  &c.,  in  that  sense. 

"  (2586.)  This  force  appears  to  me  to  be 
very  strange  and  striking  in  its  character. 
It  is  not  polar,  for  there  is  no  attraction  or 
repulsion.  Then  what  is  the  nature  of  the 
mechanical  force  which  turns  the  crystal 
round,  or  makes  it  affect  a  magnet  ?  It  is 
not  like  a  turning  helix  of  wire  acted  on  by 
the  lines  of  magnetic  force ;  for  there  there 
is  a  current  of  electricity  required,  and  the 
ring  has  polarity  all  the  time,  and  is  power- 
fully attracted  or  repelled. 

"(2587.)  If  we  suppose  for  a  moment 
that  the  axial  position  is  that  in  which  the 
crystal  is  unaffected,  and  that  it  is  in  the 
oblique  position  that  the  magne-cry stall ic 
axial  direction  is  affected  and  rendered  polar, 
giving  two  tensions,  pulling  the  crystal 
round,  then  there  ought  to  be  attractions  at 
these  times,  and  an  obliquely-presented 
crystal  ought  to  be  attracted  by  a  single 
pole,  or  the  nearest  of  two  poles ;  but  no 
action  of  this  kind  appears.        «        * 

*'  (2589.)  I  do  not  remember  heretofore 
such  a  case  of  force  as  the  present  one, 
where  a  body  is  brought  into  position  only, 
without  attraction  or  repulsion." 

Faraday  must  surely  have  forgotten,  whilst 
writing  these  last  lines,  the  simple  fact  that 
terrestrial  magnetism  is  exaotly  "such  a 
case  of  force ; "  for  the  compass  needle  is 
not   attracted     or    repelled    at   a   whole, 


though  it  is  "  brought  into  position.*'  The 
"  magnecrystallic  force"  brings  the  crystal 
into  a  certain  position,  but  does  not  attract 
or  repel  the  mass  of  the  crystal  as  a  whole. 
Exactly  in  the  same  way  the  force  of  the 
earth's  magnetism  brings  the  compass- 
needle  into  the  magnetic  meridian,  but  does 
not  attract  or  repel  the  needle  as  a  whole. 
The  simple  explanation  of  this  last-named 
fact,  being,  that  the  force  is  what  is  called 
in  mechanics  a  "  couple,"  or  two  equal  and 
parallel  forces  applied  at  different  points 
of  a  body,  and  in  opposite  directions  (t.  e., 
equal  and  parallel  to  such  a  degree  of 
approximation  as  may  be  practically  con- 
sidered rigorously  equal  and  parallel).  The 
well-known  effect  of  such  a  force  is  to  turn 
the  body  round  a  certain  axis  passing 
through  its  centre  of  gravity,  without  giving 
any  motion  of  translation  to  the  body  as  a 
whole.  Just  the  same  is  it  in  the  common 
experiment  of  the  action  of  a  magnet  on 
iron  filings;  producing  those  "magnetic 
curves,"  which  Faraday  is  so  constantly  re- 
ferring to  as  the  "  lines  of  force."  If  the 
magnet  be  not  too  near  the  filings  it  will 
not  produce  any  attraction  or  repulsion  in 
them,  although  it  brings  them  all  into  cer- 
tain posUions,Y\z,t  the  magnetic  curves.  Each 
of  the  particles  is  converted  (by  "induc- 
tion") into  an  indefinitely  small  magnet, 
having  two  poles  ;  one  of  which  is  attracted, 
and  the  other  repelled  by  the  opposite  poles 
of  the  inducing  magnet  But  as  the  lines 
joining  the  two  poles  of  the  small  magnetic 
particle  with  any  point  in  the  great  magnet/ 
may  be  practically  considered  as  equal  and 
parallel,  within  certain  limits  the  attraciion 
for  the  one  pole  is  equal  and  opposite  to  the 
repulsion  of  the  other;  and  so  there  is  no  other 
result  than  merely  to  turn  the  particle  round 
its  centre  of  gravity.  For  precisely  similar 
reasons,  the  magnetic  force  of  the  earth  pro- 
duces similar  effects  on  the  common  com- 
pass-needle. However  freely  and  delicately 
suspended,  with  the  most  perfect  freedom 
of  motion  in  all  directions,  no  such  needle 
has  ever  yet  been  found  to  move  bodily  or  a^ 
a  whole  under  the  action  of  terrestrial  mag- 
netism. The  "  directive  "  force  may  there- 
fore be  very  great,  whilst  at  the  same  time 
the  attractive  or  repulsive  effects  are  imper- 
ceptible; one,  in  fact,  counteracting  the 
other.  In  an  experiment  made  at  the  sug- 
gestion of  a  "philosopher  of  eminence"  by 
Professor  Barlow,  he  took  a  vessel  of  water 
and  filed  a  piece  of  soft  iron  with  a  new 
file,  so  that  the  dust  of  the  iron  was  dis- 
tributed on  the  surface  of  the  water ;  he 
then  brought  the  north  pole  of  his  experi- 
mental  magnetised  sphere  nearly  in  contact 
with  the  surface  of  the  water,  and  the 
motion  of  the  filings  was  to  indicate  the  ex- 
istence of  the  pole  in  question.    **l  per- 
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formed  this  experiment,"  says  Barlow,  "in 
two  or  three  different  wayi,  hut  I  could 
nerer  distinguish  the  least  motion  of  the 
filings."  (Essay  on  Magnetic  Attractions, 
2nd  edition,  page  181).  We  presume  he 
means  "  no  motion  in  the  filings  as  a  mass 
or  whole.** 

We  do  not  pretend  to  say  that  the  ''mag- 
necrystallic  force"  is  of  exactly  the  same 
nature,  but  there  is  nothing  in  the  mere 
facts  described  by  Faraday  which,  in  our 
opinion,  takes  it  so  completely  out  of  com- 
parison with  other  forces  as  he  appears  to 
think.  The  force  may  diminish  much  more 
rapidly  with  the  distance  than  ordinary 
magnetism;  and,  indeed,  must  do  so,  or 
rather  it  must  be  much  less  powerful  at  the 
same  distance,  in  order  that  the  same  ex- 
planation may  apply  to  the  effects  which  we 
hsTc  just  alluded  to.  The  mechanical  re- 
sultant of  all  the  forces  emanating  from  the 
magnet  on  the  crystalline  particles  must  be 
of  the  nature  of  a  "  couple** — giving  position 
only,  without  translation  of  the  whole  mass; 
and  so  far  analogous  to  ordinary  magnetism 
at  a  st^cietU  Stance:  but  whether  this 
"couple"  is  brought  about  in  the  same 
way,  of  course  we  cannot  presume  to  say. 
We  proceed  with  Faraday's  remarks: 
"  (2591.)  I  cannot  resist  throwing  forth 
another  view  of  these  phenomena,  which 
may  possibly  be  the  true  one.  The  lines  of 
magnetic  force  may,  perhaps,  be  assumed 
as  in  some  degree  of  resembling  the  rays  of 
light,  heat,  &c.,  and  may  find  difficulty  in 
passing  through  bodies,  and  so  be  affected 
by  them  as  light  is  affected.  They  may, 
for  instance,  wnen  a  crystalline  body  is  in- 
terposed, pass  more  fVeely  or  with  less  dis- 
turbance through  it  in  the  direction  of  the 
magnecrysulllc  axis  than  in  other  direc- 
tions. In  that  case  the  position  which  the 
crystal  takes  in  the  magnetic  field,  with  its 
magnecrystallic  axis  parallel  to  the  lines  of 
magnetic  force,  may  be  the  position  of  no, 
or  of  least  resistance;  and  therefore  the 
position  of  rest  and  stable  equilibrium.  All 
the  diametral  effects  would  agree  with  this 
view.  Then,  just  as  the  optic  axis  is  to  a 
ray  of  polarized  light,  nameiyi  the  direction 
In  which  it  is  not  affected,  so  would  the 
magnecrystallic  axis  be  to  the  lines  of  mag. 
netic  force.  If  such  were  the  case,  then, 
also,  as  the  phenomena  are  developed  in 
crystalline  bodies,  we  might  hope  for  the 
discovery  of  a  series  of  effecta  dependent 
upon  retardation  and  influence  in  direction, 
parallel  to  the  beautiful  phenomena  pre- 
sented by  light  with  similar  bodies.  In 
making  this  supposition,  I  do  not  forget  the 
points  of  inertia  and  momentum  ;  but  such 
an  idea  as  I  can  form  of  inertia  does  not 
exclude  the  above  view  as  altogether  irra- 
tional.   I  remember,  too,  that  when  a  mag- 


netic  pole  and  a  wire  carrying  an  electric 
current  are  fastened  together,  so  that  one 
cannot  turn  without  the  other,  if  the  one  be 
made  axis,  the  other  will  revolve  round  and 
carry  the  first  with  it ;  and  also  that  if  a 
magnet  be  fioated  in  mercury,  and  a  current 
sent  down  it,  the  magnet  will  revolve  by  the 
powers  which  are  within  its  mass.  With  my 
imperfect  mathematical  knowledge,  there 
seems  as  much  difficulty  in  these  motions  as 
in  the  one  I  am  supposing,  and  therefore  I 
venture  to  put  forth  the  idea.  The  hope  of 
a  polarized  bundle  of  magnetic  forces  is 
enough  of  itself  to  make  one  work  earnestly 
with  such  an  object,  though  only  in  ima. 
gination,  before  us;  and  T  may  well  say 
that  no  man,  if  he  take  industry,  impar- 
tiality,  and  caution  with  him  in  his  investi- 
gations of  science,  ever  works  experi- 
mentally in  vain."— (Page  122, 123.) 

We  look  upon  this  passage  as  one  of  the 
most  interesting,  and,  at  the  same  time,  the 
most  curious  in  the  whole  of  Faraday*s 
work.  The  character  of  the  man  might  be 
gathered  from  these  few  sentences  alone. 
The  purest  love  of  science,  the  most  zealous 
ardour  and  perseverance  in  its  pursuit,  com- 
bined with  a  modesty  as  genuine  as  it  is 
rare,  might  be  safely  predicted  of  the  writer 
of  the  above  sentences.  It  might  also  be 
truly  inferred  from  them  that,  as  he  himself 
so  oandidly  confesses,  he  has,  unfortunately, 
not  received  the  benefit  of  a  training  in 
those  mathematical  studies  which  are  of 
such  inestimable  value  to  the  physical  in- 
vestigator. Deeply  is  it  to  be  regretted, 
both  for  his  own  sake  and  that  of  science 
itself,  that  such  should  be  the  fact ;  for  we 
feel  thoroughly  convinced  that,  valuable  as 
the  labours  of  Faraday  have  been,  they 
would  have  been  ten  thousand  times  more 
valuable  had  they  been  guided  and  directed 
by  the  light  of  mathematical  reasoning. 
Throughout  the  whole  of  these  beautiful 
"  Experimental  Researches,"  we  perceive  the 
want  of  those  clear  and  distinct  ideas  as  to 
the  nature  and  operation  o(  force,  which  can 
only  be  acquired  by  a  course  of  rigorous 
mathematical  study  of  mechanics.  In  the 
very  passage  just  quoted  there  is  ample 
evidence  of  this.  But  we  must  postpone 
any  further  remarks  on  this  head  to  the 
close  of  our  review. 

Soon  after  the  publication  of  Faraday's 
first  researches  on  Diamagnetism  and  the 
Action  of  Magnetism  on  Polarized  Light, 
Plficker,  professor  of  Natural  Philosophy  in 
the  University  of  Bonn,  took  up  the  inves- 
tigation, and  arrived  at  what  he  considered 
an  entirely  new  class  of  phenomena.  The 
nature  of  these  will  appear  clearly  from  the 
following  statement,  which  we  extract  f^om 
the  translation  of  Placker's  paper  in  Pog- 
gendorff^s  Annalen,  Oct.  1847,  ("Taylor's 
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8«bntifio  Memoirs/'  part  six.  toL  6f  p. 
955). 

"  The  object  of  the  present  memoir  U  to 
make  known  a  series  of  new  obserYationSf 
which  form  a  sequel  to  the  last  diseoyeries 
pf  Faraday,  from  which  the  idea  of  making 
them  originated.  The  results  of  these  ob- 
servations, when  arranged  in  the  form  of  a 
general  expression,  lead  to  the  following 
empf  rtcal  laws  i 

'^  When  tmy  crystal  ha»big  a  Hngle  9ptU 
«rif  U  pheed  bttMffcn  th$  two  poles  if  a 
wtagnet,  this  agit  U  repelled  by  each  rf  tH$ 
two  poles.  If  the  erjfetal  hoe  two  optie  axet^ 
ea^  qf  th9e$  two  ates  is  repelled  by  eflck  ^ 
the  two  poles  with  the  same  force, 

"  The  foree  which  produces  this  repulsion  Is 
independent  qf  the  mtignetic  or  dtomognetio 
condition  qf  the  mass  qf  the  crystal  i  It  di^ 
minishes  kie  at  the  ditt^eefrom  the  poles  qf 
the  magnet  increases,  than  the  magnetic  or 
diomagnetw  forces  emanating  from  £eee  pole$t 
and  acting  npon  the  crystal,** 

[In  a  seeond  paper,  by  the  same  author, 
in  the  same  volume,  there  is  an  interesting 
inquiry  into  "  the  relation  of  magnetism  to 
diamagnetism,*'  of  which,  however,  we  can- 
not take  any  notice  at  nresent] 

FaradaY  aecept^  these  new  facta  and 
views  of  Plftcker  i  and  speaks  of  them  thus 
in  (he  paragraph  immediately  aueceeding 
the  one  laat  quoted. 

"  (2592.)  I  have  already  referred,  in  the 
former  paper  (2469)  to  PlUcker's  beautiful 
discovery  and  results  in  reference  to  the 
repulsion  of  the  optic  axis  of  certain  orvs- 
tafs  by  the  magnet,  and  have  distinguisned 
them  from  my  own  obtained  with  bismuth, 
antimony,  and  arsenic,  which  are  not 
cases  of  either  repulsion  or  attraction ;  be* 
lieving,  then,  with  Plucker,  that  the  force 
there  manifested  is  an  optie  axia  force, 
exerted  in  tlie  equatorial  directioni  and 
therefore  existing  in  a  direction  at  right 
angles  to  that  which  produces  the  magne. 
crystallic  phenomena. 

"  (2598.)  But  the  relatione  of  both  to 
crystalline  structure,  and  therefore  to  the 
force  which  confers  that  eoudition,  are  most 
evident.  Other  eoDsiderations  as  to  posi- 
tion, act,  and  turning,  also  ahow  that  the 
two  forces,  so  to  say,  have  a  very  different 
relation  to  each  other  to  that  which  exists 
between  them  and  the  magnetic  or  diamag- 
netio  foreeik  As,  therefore,  this  strong 
likeness  on  the  one  hand,  and  distinct  sepa- 
ration on  the  otheri  is  clearly  indicated, 
I  will  endeavour  to  compare  the  two  sets 
of  effects,  with  the  view  of  ascertaining 
whether  the  force  exerted  in  producing 
them  is  not  identical. 

« (2594.)  I  had  the  advantage  of  verify* 
ing  Fucker's  results  under  hu  own  pet* 
senal  tuitien  in  rHpect  of  touvnidtoey 


ataurolite,  red  ferro-prussiate  of  potassa, 
and  Iceland  epar.  Since  then,  and  in  refe* 
reoce  to  the  present  inquiry,  t  have  care- 
fully examined  calcareous  spar,  as  being 
that  one  of  the  bodies  which  was  at  the 
same  time  free  from  magnetic  action,  and 
so  simple  in  its  crystalline  relatione  as  to 
possess  bnt  one  optic  axis. 

"  (2595.)  When  a  small  rhomboid,  about 
0'3  of  an  inch  in  its  greatest  dimension,  is 
suspended,  with  its  optic  axis  horiitontal, 
between  the  pointed  poles  of  the  electro- 
magnet approximated  as  closely  as  they 
oan  be  to  allow  free  motion,  the  rhomboid 
sets  in  the  equatorial  direction  and  the 
optic  axis  coincides  with  the  magnetic 
axis;  but  if  the  poles  be  separated  to  the 
distance  of  half  or  three-quarters  of  an 
inch,  the  rhomboid  turned  through  90**,  and 
set  with  the  optie  axis  in  the  equatorial 
direction,  and  the  greatest  length  axial 
In  the  4rst  case  the  diamagnetic  force 
overcame  the  optic  axis  force;  in  the 
second  the  optie  axis  force  was  the  stronger 
of  the  two. 

"  (2596.)  To  remove  the  diamagnetic 
effbct  I  used  flat  poles*  and  then  the  little 
rhomboid  always  set  in,  or  vibrated  aboqt, 
that  position  in  which  ita  optic  axis  was 
equatorial. 

'*  (2597.)  I  also  took  three  cubes  of  cal- 
careous spar  in  which  the  optic  axes  were 
perpendicular  to  two  of  the  feces,  of  the 
respective  dimensions  of  0*8,  0*5,  and  0*8 
of  an  inch  in  the  side,  and  placed  these  in 
suceession  in  the  magnetic  field,  between 
either  flat  or  pointed  poles.  In  all  oases, 
the  optic  axis,  if  horixontal,  passed  into  the 
equtorial  position;  or,  if  yertical,  left  the 
cubea  indifferent  as  to  direction.  It  was 
easT  by  the  method  of  two  positions  (2i70) 
to  And  the  line  of  force,  which,  being  ver- 
tical, left  the  mass  unaffected  by  the  mag- 
net; or,  being  horisontal,  went  into  the 
equatorial  position ;  and  then  examining 
tM  cube  b^  polarised  light,  it  was  fonna 
that  this  line  coincided  with  the  optic 
axis  p598).  Even  the  horse*shoe  magnet 
(2485)  is  sufficiently  strong  to  produce 
these  effects," 

"(2609.)  There  is  a  general,  and,  aa  it 
appears  to  me,  important  relation  between 
Fitteker's  nuigneto-optical  rosults  and  those 
I  formerly  obtained  with  heavy  glass  and 
other  bodies.  When  anv  of  these  bodies 
are  subject  to  strong  induction  under  the 
influenoe  of  the  macnetic  or  eleetrie  forces, 
tbey  acquire  a  peouTiar  state,  in  which  they 
ean  influence  a  polariied  ray  of  light.  The 
effect  is  a  roution  of  the  ray,  if  it  be  pasted 
through  the  substMce  parallel  te  the  lines 
of  magnetic  foroe,  or,  in  other  words,  io  the 
axial  direction ;  but  if  it  be  passed  in  the 
equatorial  direetion^  no  ^^t  is  prodoccd, 
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The  eqnatortftl  plane,  therefore,  ie  that  plane 
in  whieh  the  condition  of  the  molecolar 
foreea  ie  the  least  dUturbed  aa  rrapeotg  their 
inllaence  on  light  So  alto  in  PlQcker'a 
results,  the  optic  axis,  or  the  optio  axes.  If 
there  be  two,  go  Into  that  plane  tfnder  the 
same  magnetic  Influence,  they  also  being 
the  lines  in  which  there  Is  the  least  or  no 
action  on  polarised  light 

•  e  e  • 

^(Mt4.)  I  cannot  conclude  this  sedes  of 
researches  without  remarking  how  rapidly 
the  knowledge  of  molecular  forces  grows 
upon  Qs,  and  how  strikingly  erery  investi* 
gation  tends  to  deYelope  more  and  more 
their  importance,  and  tneir  extreme  attrac- 
tlon  as  an  object  of  study.  A  few  years 
ago  magnetism  was  to  ns  an  oecult  power. 
iJboting  only  a  few  bodies ;  now  It  Is  found 
to  InHnence  all  bodies,  and  to  possess  the 
most  httimate  relations  with  electrleKy,  heat, 
chemical  action,  Usht,  crystallization,  and, 
through  It,  with  ue  forces  concerned  In 
cohesion ;  and  we  may,  In  the  present  state 
of  things,  well  feel  urged  to  continue  in  our 
labours,  encouraged  by  the  hope  of  bringing 
it  into  a  bond  of  union  with  graTity  itself/' 
(Pages  12^-129.) 

Ae  more  recent  «xperlments  &t  Proftft- 
sors  Tyndall,  Knoblauch,  and  others  have, 
howcTcr,  greatly  modified  and  corrected 
some  of  the  abore  -  named  conclusions  of 
Pltfcker  and  Faraday.  The  later  researches 
of  rificker  himself  led  to  Che  eonclusloii 
that  the  axes  of  optically  negaiim  crystals 
only  exporienced  this  repulsion*  while  the 
axes  ot  poMiike  crystals  were  attracted,  or 
assumed  ths  axial  position.  Bat  it  was 
afterwards  proved  by  Knoblauch  and  Tpi- 
dall  (espeeUIlT  br  the  latter)  that  'Mhe  law 
according  to  u^feli  the  axes  of  positive  cryt- 
tals  are  attraeted,  and  those  of  negstire 
crystals  repelled,  was  eontradietod  by  the 
deportment  of  numcffutis  crystals,  both  potf- 
tlve  and  negative.  It  was  also  proved  that 
the  force  which  determined  the  position  of 
the  optio  axis  in  the  magnetic  Held  was  not 
independent  of  the  magnetism  or  diamag- 
neHsm  of  the  mass  of  the  crystal,  inasmuch 
as  two  crystals,  of  the  same  form  and  strae- 
ture,  exhibited  ahogether  diflTevnit  oHfects 
when  one  of  them  waa  magnetic  and  the 
other  diamsgnetic.  •  ♦  •  The  various 
complex  phenomena  exhibited  by  crystals 
in  the  magnetic  ield  were  inally  relbrred  to 
the  modifleatlon  of  the  magnetic  and  dhu 
magnetf  c  forces  by  the  peeulmrltles  of  mole* 
eular  arrangement/^  (t^ndafl,  Bakerhn 
Lecture,  Phllosb  TtansactioBs  km  1855. 
Part  t.) 

Thia  exceedingly  fnteresth^  snbjoet  Is 
even  yet  in  a  very  unsettled  sute,  as  may 
easily  be  expected  from  the  complex  and 
genent  nctore  of  the  phenomena.     Ifa 
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hope  to  retttrn  to  the  discussion  of  It  and 
its  recent  progress  in  some  fdture  page. 
(To  he  conHnued.) 


PERPETUAL  MOTION. 

A  paper  containing  certain  Important  itt« 
ferences  frbm  the  negation  of  perpetual  mo- 
tion was  recently  read  at  the  Royal  Institu. 
tlon,  by  W.  K.  6ro?e,  Esq.,  aC,  F.R.S., 
&o.  In  the  following  remarks  we  give  an 
abstract  of  the  author's  communloation  : 

Scattered  among  the  writings  of  philoso- 
phers will  be  found  allusions  to  the  subject 
of  perpetual  motion,  and  here  and  there  are 
arguments  like  the  following:— Such  a  phe- 
nomenon cannot  take  place,  or  such  a  theory 
must  be  fallacious,  because  It  Involves  the 
idea  of  perpetual  motion.  Thus  Dr.  Koget 
advanced  ai  an  argument  against  the  eon- 
tact  theory  of  electricity,  as  originally  pro- 
pounded, that  if  mere  oontact  of  dissimilar 
metals,  without  any  chemical  or  molecular 
change,  could  nroduce  electricity,  then  as 
electricity  could,  in  its  turn,  be  made  to 
produce  motion,  we  should  thus  get  per. 
petnal  motion. 

It  may  be  well  to  define,  as  fkr  as  snob  a 
definition  is  possible,  what  is  eommonly 
meant  by  the  term  perpetual  motion.  In 
one  sense,  all  motion,  ot  rather  all  force,  is 
perpetual.  For  example.  If  a  clock  weight 
be  wound  up.  It  represents  the  force  derived 
from  the  muscles  of  the  arm  which  turns  the 
key;  the  muscles  again  derive  force  Indi- 
rectly from  the  chemical  action  of  the  food, 
and  so  on.  As  the  weight  descends,  It  con- 
veys motion  to  the  wheels  and  pendulum  j 
*         '  '      the  ft 


the  former  giving  force  oft  in  t&e  form  of 
heat  from  friction,  the  latter  eommunlcatlBg 
motion  to  the  air  fn  contact  with  it,  thence 
to  the  case  of  the  clock,  thence  to  the  alt  of 
the  room — ^proved  In  a  very  simple  manner 
br  the  ticking  heard,  which  Is,  in  foot,  * 
blow  to  the  organ  of  hearing.  Although 
ultimately  lost  to  out  senses,  there  Is  no 
reason  to  suppose  that  the  force  Is  ever  hi 
foot  lost  llie  weight  thus  acting,  reaches 
the  gfsund  quietly,  and  produces  no  eftet 
at  the  termination  of  hs  eourse. 

If,  Instead  of  being  allowed  to  conmunl* 
cate  lu  force  to  the  works  of  the  clock,  the 
weight  be  allowed  to  descend  suddenly,  as 
by  cutting  the  strlnc  by  which  h  Is  sus- 
pended, it  strikes  the  floor  with  a  foreo 
which  shakes  the  house ;  and  thus  oooveys, 
almost  instantaneously,  the  amount  of  force 
which  would  be  graduafflv  Asslnated,  though 
not  ultimately  consumed,  by  the  clook  in  • 
week  or  nine  days. 

This  Idea,  however,  of  the  perpetuity  of 
finve,  is  not  what  is  commonly  tinderstood 
bjr  tbe  term  perpetual  motion  t  that  expns- 
sion  is  used  to  convey  the  notion  of  c  motiw 
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machine,  the  initial  force  of  which  is  restored 
by  the  motion  produced  by  itself— a  elocki 
so  to  speak,  which  winds  itself  up  by  its  own 
wheels  and  pendulam,  a  pump  which  keeps 
itself  going  by  the  weight  of  the  water 
which  it  has  raised.  Another  notion,  aris- 
ing from  a  confusion  between  static  and 
dynamic  forces,  was,  that  motion  might  be 
obtained  without  transferring  force,  as  by  a 
permanent  magnet.  All  sound  philosophers 
are  of  opinion  that  such  effects  are  impossi- 
ble ;  the  work  done  by  a  given  force,  even 
assuming  there  were  no  such  thing  as  fric 
tion,  serial  resistance,  &c.,  could  never  be 
more  than  equal  to  the  initial  force;  the 
theoretical  limit  is  equilibrium.  The  weight 
raised  at  one  end  of  a  lever  can  never,  with- 
out the  fresh  application  of  extraneous  force, 
raise  the  opposite  weight  which  has  pro- 
duced its  own  elevation.  A  force  can  only 
produce  motion  when  the  resistance  to  it  is 
less  powerful  than  itself;  if  equal,  it  is 
equilibrium:  thus  if  motion  be  produced, 
the  resistance,  being  less  than  the  initial  or 
producing  force,  cannot  reproduce  this ;  for 
then  the  weaker  would  conquer  the  stronger 
force. 

The  object  of  this  evening's  communica- 
tion was  not,  however,  to  adduce  proofs  that 
perpetual  motion,  in  the  sense  above  defined, 
is  impossible ;  but  assuming  that  as  a  recog- 
nised truth,  to  show  certain  consequences 
which  had  resulted,  and  others  which  were 
likely  to  result,  from  the  negation  of  per- 
petuat  motion  ;  and  how  this  negation  may 
be  made  a  substantive  and  valuable  aid  to 
scientific  investigation. 

After  Oersted  made  his  discovery  of  elec- 
tro-magnetism, philosophers  of  the  highest 
attainments  argued,  that  as  a  current  of 
electricity,  circulating  in  a  wire  round  a  bar 
of  iron,  produced  magnetism,  and  as  action 
and  reaction  are  equu,  and  in  contrary  di- 
rections, a  magnet  placed  within  a  spiral  of 
wire  should  produce  in  the  wire  an  electrical 
current.  Had  it  occurred  to  their  minds 
that,  if  a  permanent  magnet  could  so  pro- 
duce electricity,  and  thence  necessarily  mo- 
tion, they  would  thus  get,  in  effect,  perpetual 
motion,  they  would  probably  have  antici- 
pated the  discovery  of  Faraday,  and  found 
that  all  that  was  required  was  to  move  the 
magnet  with  reference  to  tlie  wire,  and  thus 
electricity  might  have  been  expected  to  be 
produced  by  a  magnet  without  involving 
the  supposed  absurdity. 

In  a  very  different  instance,  viz.,  the  ex- 
pansion of  water  when  freezing,  not  only 
heat,  or  the  expansive  force  given  to  other 
bodies  by  a  body  cooling,  would  be  given 
out  by  water  freezing,  but  also  the  force  due 
to  the  converse  expansion  in  the  body  itself: 
and  upon  the  argument  that  force  would,  in 
this  case,  be  got  out  of  nothing,  Hr.  J. 


Thomson  saw  that  this  supposed  impossi- 
bility would  not  result  if  the  freezing  point 
of  water  were  lowered  by  pressure,  which 
was  experimentally  proved  to  be  the  case  by 
his  brother. 

In  the  effects  of  dilatation  and  contrac- 
tion by  heat  and  cold,  when  applied  to  pro^ 
duce  mechanical  effects,  and  consequently 
in  the  theory  of  the  steam  engine,  this  sub- 
ject possesses  a  greater  practical  interest. 
Watt  supposed  that  a  given  weight  of  water 
required  the  same  quantity  of  what  is  termed 
total  heat  (that  is,  the  sensible  added  to  the 
latent  heat)  to  keep  it  in  the  state  of  vapour, 
whatever  was  the  pressure  to  which  it  was 
subjected,  and  consequently,  however  its 
expansive  force  varied.  Clement  Desormes 
was  also  supposed  to  have  experimentally 
verified  this  law.  If  this  were  so,  vapour 
raising  a  piston  with  a  weight  attached 
would  produce  mechanical  power ;  and  yet 
the  same  heat  existing  as  at  first,  there 
would  be  no  expenditure  of  the  initial 
force ;  and  if  we  suppose  that  the  heat  in 
the  condenser  was  the  real  representative  of 
the  original  heat,  we  should  get  perpetual 
motion.  Southern  supposed  that  the  latent 
heat  was  constant,  and  that  the  heat  of 
vapour  under  pressure  increased  as  the  sen- 
sible heat.  M.  Despretz,  in  1832,  made 
some  experiments  which  led  him  to  the 
conclusion  that  the  increase  was  not  in  the 
same  ratio  as  the  sensible  heat,  but  that  yet 
there  was  an  increase;  a  result  confirmed 
and  verified  with  great  accuracy  by  M.  Reg- 
nault  in  some  recent  and  elaborate  re- 
searches. What  seems  to  have  occasioned 
the  error  in  Watt  and  Clement  Desormes' 
experiments  was,  the  idea  involved  in  the 
term  latent  heat ;  by  which,  supposing  the 
phenomenon  of  the  disappearance  of  sensi- 
nle  heat  to  be  due  to  the  absorption  of  a  ma- 
terial substance,  that  substance  *'  caloric," 
was  thought  to  be  restored  when  the  vapour 
was  condensed  by  water,  even  though  the 
water  was  not  subjected  to  pressure ;  but  to 
eatimate  the  totad  heat  of  vapour  under 
pressure,  the  vapour  should  be  condensed 
while  subjected  to  the  same  pressure  as  that 
under  which  it  is  generated,  as  was  done  in 
M.  Despretz  and  M.  Regnault*s  experi- 
ments. 

Carnot's  theory,  that  the  mechanical  force 
is  produced  by  the  transfer  of  heat,  and  that 
there  is  no  ultimate  cost  or  expenditure  of 
heat  in  producing  it,  was  founded  in  part  on 
similar  considerations ;  it  is  true  that  me- 
chanical motion  may  be  produced  by  the 
transfer  of  heat  from  a  higher  to  a  lower 
temperature,  without  ultimate  loss,  or,  prac- 
tically speaking,  with  an  infinitely  small 
loss,  but  not,  as  he  seemed  to  think,  an 
available  mechanical  force,  except  upon  an 
assumption  which  he  did  not  make,  and  to 
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vhich  alluiion  will  presently  be  made. 
Thus,  let  a  weight  be  supposed  to  rest  on 
a  piston  confining  air  of  a  certain  tempera- 
ture, say  50^,  in  a  vessel  non-conducting  for 
heat ;  part  of  this  temperature  will  be  due  to 
the  pressure  exerted,  since  compression  pro- 
duces heat  in  air,  while  dilatation  produces 
cold.  If  the  air  be  now  heated,  say  to  70®, 
the  piston,  with  the  weight  attached,  will 
rise,  and  the  temperature  in  consequence  of 
the  expansion  of  the  air  will  cool  somewhat, 
say  to  69^  (the  heat  of  friction  of  the  piston 
may  be  taken  to  compensate  the  power  lost 
by  finetion).  If  now  a  cold  body  be  made 
to  abstract  20 <^,  the  piston  descending  will, 
by  its  pressure,  restore  the  1®  lost  by  expan- 
sion ;  and  when  the  piston  has  returned  to 
its  first  position,  the  original  50®  will  re- 
main as  at  first*  Suppose  this  experiment 
repeated  up  to  the  rise  of  the  piston,  but 
when  the  piston  is  at  its  full  elevation,  and 
the  cold  body  is  applied,  let  the  weight  be 
removed,  so  as  to  drop  upon  a  wheel,  or  to  be 
used  for  other  mechanical  pui poses,  the  de- 
scending piston  will  not  now  reach  its  original 
point  without  more  heat  being  abstracted  ; 
from  the  removal  of  the  weight  there  will 
not  be  the  same  force  to  restore  the  1®,  and 
the  temperature  will  be  49^,  or  some  frac- 
tion short  of  the  original  50° ;  if  this  were 
otherwise,  then  as  the  ball  in  falling  may  be 
made  to  produoe  heat  by  friction,  we  should 
have  more  heat  than  at  first,  or  a  creation  of 
heat  out  of  nothing — in  other  words,  per- 
petual motion. 

Where  force  is  abstracted  from  a  thermal 
machine,  we  ought  to  lose  heat  if  we  sup- 
pose the  degrees  of  heat  at  a  lower  tempera- 
ture to  represent  the  same  amount  of  force 
as  the  same  number  of  degrees  at  a  higher 
temperature.  If,  for  instance,  we  suppose 
that  a  body  cooling  from  120®  to  100<*,  gives 
off  the  same  force  as  a  body  cooling  from 
20^  to  zero.  This  seems  to  be  tacitly  as- 
snmed  by  Camot,  but  is  probably  not  cor- 
rect, the  results  of  high  pressure  steam,  and 
other  facts,  indicating  a  contrary  conclusion. 
If,  then,  the  20<>  on  the  lower  scale  do  not 
represent  an  equivalent  force  to  the  20<^  on 
the  higher,  we  may  gain  the  same  heat  in 
degrees  in  the  condenser  as  was  lost  from 
the  fumace>  and  yet  get  derived  power. 
There  is  frequently  a  confusion  between  the 
work  performed  which  returns  to  the  ma- 
chine, and  the  derived  work,  or  that  which 
doea  not  return,  and  is  used  for  other  pur- 
poses. This  is  puzzling  to  the  reader  of 
treatises  on  the  steam  engine  and  kindred 
subjects,  and  has  led  to  much  obscurity  of 
thought  and  expression. 

{To  h€  continued.) 


THE  NAVAL  STEAM-POWER  OP 
GREAT  BRITAIN. 

The  war  which,  we  trust,  is  about  to  be 
brought  to  an  honourable  close,  cannot 
fail  to  have  been  very  suggestive  to  the 
thoughtful  English  artizan.  We  believe 
that  the  patriotic  fire  burns  more  brightly 
in  no  bosom  than  in  his ;  and  that  other 
than  mercenary  feelings  have  been  ne- 
cessary to  give  rise  to  the  flood  of  inven- 
tion which  has  so  bewildered  the 
Ordnance  and  Admiralty  Boards  during 
the  past  year.  He  cannot  have  seen, 
without  the  deepest  regret,  the  want  of 
energy,  foresight,  and  enterprise — quali- 
ties  he  so  highly  prizes — which  England  has 
displayed  before  the  earthworks  of  Sebas- 
topol.  He  knew  that  British  soldiers  were 
brave,  and  never  wondered  when  he  heard 
that  not  a  man  shrank  from  the  charge 
into  that  fire  of  death  at  Balaklava ;  that 
they  needed  no  titled  leaders  to  direct  the 
home  thrusts  which  won  for  them  immortal 
renown  at  Inkermann  ;  and  more — he  felt 
that  it  was  true  British  stuff,  which,  hungry 
and  half-clothed,  watched  unwearyingly  in 
the  cold  and  darkness  of  those  terrible 
winter  nights.  But  there  are  remem- 
brances which  he  cannot  recall  without 
wonder  and  shame :  let  us  hope  that  the 
bitter  lesson  they  have  taught  us  may  not 
be  profitless.  What  we  have  done  on 
those  distant  fields  of  strife  has  been,  in 
many  respects,  unworthy  of  England,  but 
in  others,  a  great  and  lasting  triumph. 

Moreover,  who  that  knows  anything  of 
the  history  of  steam,  can  think,  without 
astonishment,  of  what  has  been  effected  by 
its  agency  during  the  last  few  months! 
Mighty  armies,  carried  thousands  of  miles, 
with  scarce  a  mishap— the  allied  forces  of 
France  and  England,  borne  in  one  jour- 
ney across  the  Black  Sea,  without  the  loss 
of  a  man.  At  the  commencement  of  the 
year  1843,  there  were  not  (including  mail 
and  tug-boats)  seventy  vessels  propelled  by 
steam,  in  the  Royal  British  Navy,  and  the 
first  of  Her  Majesty's  screw  ships  was  atill 
on  the  stocks.  The  war  list  at  the  opening 
of  the  impending  campaign  will  show 
nearly  450  steam  ships — of  which  upwards 
of  280  are  propelled  by  steam ;  these  will 
possess  an  aggregate  power  of  nearly 
800,000  horses.* 

It  is  said,  that  the  Emperor  Nicholas 
once  treated  himself  to  the  sight  of  a 
charge  of  10,000  horse  1  It  would  Uke 
many  a  long  year  to  raise  such  a  force  as 
this  in  England,  and  clever  indeed  would  be 


•  Assuming  the  usual  high  estimate  of  horse 
>wer  SS,000  units,  and  takUig  the  average  ratio 
itween  the  nominal  and  effective  horse  power  In 
the  royal  steam  ships. 
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thft  CommiMariat  wbich  should  find  tap- 
plies  for  them  from  English  soil.  But  the 
gna  hosts  aloue  which  will  have  heen  pro- 
vided with  engines,  by  the  two  firms  of 
Penn  and  Maudslay,  within  about  eighteen 
months,  are  propelled  by  the  power  of  at 
least  Sd.OOO  horses.  Of  the  165  veseels  of 
this  kind,  which  are  to  be  ready  by  the 
spring,  fifty*four  Will  have  been  latmohed 
from  the  slips  of  one  prif  ate  builder.  And 
although  it  might  be  difficult  to  make  the 
green  fields  of  England  find  food  for  sueh 
troops  of  living  horses,  there  is  no  diffi- 
culty in  supplying  the  innumerable  multi- 
tudes of  steam  horses,  which,  in  all  parts  of 
the  oivilised  world,  look  to  her  for  food* 
It  will  be  teen  what  these  demands  must 
be,  when  it  is  remembered  that  these  460 
vessels  alone  would  require,  to  keep  them 
going  at  full  speed  for  twenty*fottr  hours, 
between  eight  and  nine  thousand  tons  of 
ooalsl 

If  it  is  true  that  tho  ineffioienoy  of  our 
land  forces  has  compelled  us  to  bear 
timely  the  insulu  of  the  continental  pow- 
ers,  and  to  lean  in  oar  deerepitudo  on  the 
band  of  a  rival,  it  is  also  true  that  we  have 
sttoh  a  Jnst  eonfidenee  in  our  naval  strength 
aa  euablea  us  to  keep  up,  without  foar, 
thoea  oommorcial  relations  with  distant 
lands,  on  which  our  very  existenoe  depends. 

But  for  our  blockadhig  squadrons,  tho 
great  pulse  of  Oommeree  must  have  eoased 
to  beat,  either  by  the  stoppage  of  the  vital 
oiieulation  under  a  bloekado,  or  by  the 
weakneea  attending  extensive  losses  in  the 
open  SML  If  the  t^ipaient  value  of  our  navy 
has  been  so  great  in  an  ofiensive  war  peou*^ 


liarly  unfitted  for  the  development  of  its 
power,  we  may  feel  confident  In  the  result 
of  a  defensive  war,  with  whomsoever  waged. 
It  is  from  her  sea*.thrantf  that  Britannia 
sways  the  sceptre  of  her  power;  we  are 
secure,  because  she  rules  the  waves.  Let 
us  not  be  surprised  then,  or  disheartened  at 
the  inability  of  England  to  find  men  enough 
to  make  a  respectable  army;  the  world 
finds  other  work  for  the  hands  of  her  sons  in 
the  workshop  and  factory.  We  are,  as  all 
islanders  must  be,  to  a  certain  extent,  cosmo^ 
politan  ;  the  tide  of  population  rises,  bursts 
all  the  dams  of  race  and  country,  and  eon* 
nects  the  source  of  its  existence  with  the 
remotest  lands.  The  purpose  of  our  war 
establishments  should  be  not  to  Teap  glory 
from  fields  of  blood  where  the  loss  of  life  is 
so  ffreat,  and  where  an  Englishman  is  wofth 
little  more  than  a  Tartar  or  a  Cossack ;  but 
to  keep  the  channels  open  through  which 
the  life  of  the  empire  eirenlates,  and  which 
connect  Britain  with  her  wandering  eons. 
Our  aggrandizement  is  not  one  of  territory, 
but  of  influence  for  truth  and  righteousness. 
America,  where  Anglo-Saxon  enterprise  is 
shaping  the  destiny  of  the  New  World,  is  aa 
trttiy  ours  as  is  that  eastern  land  where 
Anglo-Saxon  vigour  is  breaking  down  de« 
cayed  empires  and  breathing  new  life  Into 
the  sluggish  bosom  of  the  Hindoo,  or  that 
great  southern  land  from  whose  gold  fields 
and  prairies  a  mighty  future  ia  rising. 

In  all  that  we  do,  l6t  us  rememt«r,  that 
to  deal  iustly  and  equitably  with  all  men  it 
not  only  the  surest  way  of  ettending  our 
dominion,  but  is  its  beat  defence  againtt 
oar  enemies. 


TBAPP»8  IMPaOVEMBNTS  IN  CONNECTING  AND  DISCONNECTIKO 

SHAFTS. 

(Patent  dated  iuly  1^  1855.) 

Ma.  T.  TitAPF.  of  Mitt  End,  London,  ■  consisU  in  fitting  to  the  ends  of  two  shafU 

has  reeently  introddced  a  tery  excellent  tf-   I  which  it  mav  be  required  to  eonneot  and 

rangement  for  connecting  and  disconnect-  I  disconnect,  discs,  a  collar  or  ring,  and  keya 

ing  aorew  propeller  and  other  sbaftt.    It  '  or  wedges,  and  in  cauaing  the  connection 

Ftg-  2.  ]hf .  S.  Fig.  1. 


and  ditcoiineetlon  of  the  shafts  by  tighten- 
ing or  kinssfing  dM  keya  or  wedgee  at  any 
p^<m  of  th«  Rf ftallott  of  aiiker  tfealt 
In  the  aceompiojiog  tngrafingt  If  «t« 


emplified  the  m&ntidr  in  which  he  oarries 
the  invention  into  effect.  Fig.  1  is  an  ele- 
vation of  one  side  of  the  connecting  and 
disconnecting  apparatus,  with  a  shaft  (lead. 
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ing  from  s  tte&m  eneine),  in  section  ;  fig.  2 
is  an  e]e?ation  of  the  reTerse  side  of  the 
apparattis,  with  a  shaft  (fitted  with  a  screw 
|»rope11er,  paddle  wheel,  or  other  appliance), 
m  section  ;  and  fig.  8  is  a  side  elevation  of 
the  apparatus  and  shafts.  A  is  the  driring 
shaft;  B  is  the  distf,  with  arms  or  cross 
heads  keyed  or  otherwise  fixed  thereon,  and 
within  a  Tery  short  distance  from  the  outer 
end  thereof;  C  la  a  ring  or  collar,  formed 
with  channels,  D,  D,  for  receiving  the  ends 
of  the  cross  head,  B.  The  inside  rim  of  this 
ring  is  also  hollowed  out  for  receiving  keys 
or  wedgei,  a,  a,  a^  fi.  The  position  of 
these  wedges  is  alternately  reversed ;  the 
bases  of  the  wedges,  a,  a,  presenting  them. 
selves  in  the  side  view,  is,  %  while  the 
bases  of  the  wedges,  tf',  d%  present  them-* 
selves  in  the  view  ^t  the  opposite  side  of  the 
apparatus,  fig.  1.  E,  E  are  flanges,  form- 
ing part  with  or  afilxed  to  the  ring,  C,  for 
preventing  the  disc  on  the  shaft,  hereafter 
described,  passing  through  and  out  of  the 
ring.  The  revolution  of  the  shaft,  A,  car- 
ries with  it  the  ring,  C»  and  keys,  a,  a,  </,  a'. 
F,  fig.  2,  is  the  shaft,  which  is  described 
aa  the  propeller  shaft;  it  has  fixed  on  it 
and  close  to  the  end  thereof^  a  plain  disc  or 
wheel,  O,  which  is  to  be  made  of  such  a 
diameter  that  it  will  just  revolve  within  the 
ring,  C,  without  touching  it  ft,  ft,  ft,  ft  are 
clips,  which  lie  unon  the  periphery  of  the 
disc,  O,  and  slightly  overlap  it  on  both 
sides;  they  are  placed  under  the  wedges, 
a,  a,  df  df  and,  like  them,  revolve  with  the 
collar,  C.  The  propeller  shaft,  F,  is  placed 
on  the  same  axial  line  as  the  driving  shaft, 
A,  and  is  brought  up  close  to  the  end  there- 
of, as  shown  by  the  dotted  lines,  fig.  8,  which 
also  brings  the  disc,  O,  within  the  collar, 
C  ;  and  in  order  to  prevent  it  being  drawn 
out  of  the  collar  in  a  direction  from  the 
driving  shaft,  the  fianges  or  guards,  H,  H, 
are  screwed  on  to  the  back  face  of  the  collar, 
as  shown  at  fig.  2.  The  shafts  and  appa- 
ratus being  in  the  position  shown  at  fig.  8, 
will  revolve  independently  of  each  other; 
but  bv  driving  toe  wedges,  a',  a',  towards, 
and  the  wedges,  a,  a,  from  the  propeller 
shaft,  the  disc,  G,  will  become  locked  m  the 
eollar,  C,  and  will  consequently  revolve 
with  it;  by  simply  reversing  the  wedges, 
that  is,  driving  them  respectively  in  a  con- 
trary  direction,  the  disc  will  be  free  to  revolve 
loosely  in  the  eollar,  and  consequently  the 
driving  and  propeller  shafts  will  be  discon- 
nected. The  appliances  to  the  shafts  may 
be  reversed  ;  that  is  to  say,  the  cross  head 
and  collar  may  be  fitted  on  the  propeller 
shaft,  and  the  disc  to  the  driving  shaft,  and 
the  number  of  keys  and  clips  may  be  in- 
creased or  diminished,  and  the  apparatus 
may  be  fitted  to  the  end  of  any  two  shafts, 
in  order  to  effect  connection  and  discon- 


nection between  them.  When  this  discon- 
necting apparatus  is  fixed  upon  the  ends  of 
shafts  between  a  steam  engine  and  screw 
propeller  or  paddle  wheel,  it  will  afford  the 
means  of  almost  instantaneous  connection 
or  disconnection  between  them,  whether  the 
vessel  provided  with  it  be  in  dock,  in  bar* 
hour,  or  at  sea,  and  at  any  portion  of  the 
revolution  of  eitber  shaft 


SADLfiIR'8  IMPROVED  APPARATUS 
FOR  HEATING  LIQUIDS. 

T.  Sadleir,  Esq.,  of  Mulla  TuUamore, 
King's  County,  Ireland,  has  recently  pa* 
tented  an  invention  which  consists  in  ineert- 
iog  a  hollow  vertical  ehamber,  open  at  top 
and  bottom,  in  or  about  the  centre  of  any 
vessel  suitable  for  heating  liquids,  and  in 
plaoing  therein  a  basket  or  ease  containing 
eharooal  or  other  similar  heating  medium 
whieb  will  ereate  little  or  no  smoke.  He 
provides  apertures  in  the  bottom  of  the 
oasket  or  case  for  the  admission  of  the  air 
necessary  to  support  combustion. 

The  accompanying  engraving  represents 
a  longitudinal  section  of  the  improved  ap* 
paratus.    A,  A  is  a  vessel,  made  of  metal  or 


other  suitable  material,  supported  on  legs, 
B,  B.  This  vessel  is  intended  to  contain  the 
liquid  to  be  heated,  which  is  introduced 
through  the  cover,  made  to  open  upon 
hinges.  The  vessel  may  be  rectangular,  as 
shown,  or  of  any  other  convenient  shape. 
C  is  a  partition,  dividing  the  vessel  Vetti- 
cally  into  two  parts,  one  of  which  may  con- 
tain coiTee,  for  instance,  and  the  other  tea ; 
E,  E  cocks,  by  which  the  contents  may  be 
drawn  off;  D  is  «  hollow  vertical  chamber 
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or  tube,  open  at  top  and  bottom,  and  placed 
in  or  about  tbe  centre  of  the  tcsmI,  A, 
being  fitud  tightly  therein,  to  that  there 
may  be  no  escape  or  leakage  of  liquids  from 
the  f easel;  F  is  a  basket  or  fire-box  for 
fuel,  fitting  into  the  chamber,  D.  The  ex- 
terior  shape  of  this  fire-box  is  the  same  as 
the  interior  ahape  of  the  chamber,  D.  At 
the  upper  part  of  the  fire-box  there  is  a 
flange  or  ooilar,  ft,  which  rests  upon  the  top 
of  the  Tcssel,  and  prevents  the  fire-box  from 
fUling  through ;  e,  c  are  fire  bars ;  d,  d  slits 
or  apertures  for  admitting  a  supply  of  air  to 
the  fuel  to  support  combustion;  G  is  the 
ash-box,  which  is  made  to  elide  on  to  the 
bottom  of  the  tube  or  chamber,  D,  beneath 
the  fire  bars,  for  the  reception  of  the  ashes 
from  the  fire ;  H,  H  are  steamers,  which 
may  be  let  into  the  top  of  the  apparatus,  A. 
These  steamers  are  made  to  fit  accurately 
into  the  top,  and  haYe  perforated  bottoms, 
a,  a,  through  which  the  steam  rises  from  the 
vessel,  and  cooks  any  articles  of  food  placed 
in  the  steamers.  I,  I  are  covers  for  the 
steamers.  A  frying-pan  or  kettle  may  be 
used  over  the  top  of  the  chamber,  D.  L,  L 
are  handles,  by  which  the  apparatus  may  be 
lifted  or  carried. 


HALL'S  IMPROVEMENTS  IN  THE 
MANUFACTURE  OF  GUNPOWDER. 

At  present  the  charges  of  a  powder-mill 
are  moistened  with  water  at  the  commence- 
ment of  the  milling  operation,  which  milling 
is  continued  for  several  hours,  and  as  often 
as  Uie  charges  become  partially  dry,  they 
are  again  damped  by  sprinkling  water  over 
them  by  hand  with  a  small  watering-pot 
while  the  mill  is  in  motion,  but  the  distri- 
bution of  tbe  water  is  not  always  uniform 
or  limited  preciselj  to  the  quantity  required. 
Mr.  £.  Hall,  of  Dartford,  has  therefore  in- 
troduced into  this  part  of  the  gunpowder 
manufacture  certain  improvements,  which 
eonaist  in  arranging  apparatus  by  which  the 
exact  quantity  of  water  can  be  sprinkled 
over  the  charges  in  a  given  time,  and  con- 
tinued with  little  variation  for  an  Indeflnite 
period,  by  which  means  the  charges  are  bet- 
ter worked,  the  loss  from  dust  is  diminished, 
and  less  risk  of  accident  is  attained. 

To  provide  water  for  the  apparatus,  a 
small  pump,  with  slow  motion,  is  used  to 
raise  a  supply  to  a  cistern  sufficiently  ele- 
vated for  the  distribution  of  the  water  by 
means  of  small  pipes  to  all  the  mills  which 
are  contiguous,  each  of  the  mills  being  pro- 
vided with  a  smaller  cistern  fixed  to  the 
stone  shafts,  and  revolving  with  them. 
Each  of  the  shaft  cisterns  in  the  mills  is 
provided  with  a  fioat  valve  for  admitting  a 
regular  supply  of  water  to  them,  so  that  the 
head  of  water  of  the  sprinkling  pipes  is 


maintained  in  each  case  at  an  uniform  ele- 
vation, which  facilitates  the  adjustment  of 
the  quantity  of  water  to  be  expended  on  the 
charges.  From  the  shaft  cisterns  the  water 
is  conducted  through  small  pipes  down  to 
near  the  surface  of  the  mill  beds,  where  a 
perforated  pipe  atUched  to  the  stooe  shaft 
revolves  and  distributes  the  requisite  quan- 
tity of  water  over  the  charges.  To  regulate 
with  precision  the  quantity  of  water  to  be 
expended  on  the  charges,  a  oock  is  provided 
with  a  small  aperture,  and  also  an  index,  so 
as  to  be  capable  of  nice  adjustment;  and 
below  this  regulating  cock  a  stop-cook  is 
provided  for  shutting  off  the  supply  of  water 
from  the  sprinkling  pipes  during  the  time 
the  charges  are  token  off  and  others  laid  on 
the  mill  beds.  A  steam  pipe  from  a  boiler 
is  conducted  into  the  water  of  the  shaft  cis- 
terns when  it  is  required  to  be  heated  for  the 
mill  charges,  and  the  steam  supply  is  regu-  ^ 
lated  by  a  cock,  as  required. 

HANSON'S  MACHINE  FOR  DIG- 
GING POTATOES. 

Mr.  J.  Hanson,  farmer,  of  Doagh,  BeU 
fast,  has  recently  introduced  an  apparatus 
to  be  used  for  digging  or  removing  growing 
poUtoes  from  the  earth,  as  a  substitute  for 
the  ordinary  hand-fork,  the  object  being 
the  more  rapid  and  economical  removid 
of  the  roots.  The  implement  con&iste  of 
a  light,  open,  timber  frame  supported  on 
four  running  wheels,  the  motion  of  the  main 
axle  being  applied  to  the  driving  of  an  ar- 
rangement of  roUtory  digging  forks.  It  is 
drawn  by  a  pair  of  horses  attached  to  a 
transverse  bar,  at  the  end  of  the  frame  op- 
posite to  the  forks,  the  connection  being 
similar  to  that  usually  adopted  in  the  com- 
mon plough.  The  end  transverse  bar  pro- 
jects at  one  side,  and  serves  as  a  handle  for 
turning  the  machine  at  the  headlands.  The 
front  pair  of  running  wheels,  next  the 
horses,  are  of  large  diameter,  and  are  fur- 
nished with  radial  spikes  on  their  periphe- 
ries, so  as  to  have  a  firm  hold  upon  the 
ground  in  revolving,  and  thus  provide  suf- 
ficient resisUnce  for  the  fork-driving  action. 
The  main  axle,  revolving  with  these  large 
running  wheels,  carries  a  toothed  bevil 
wheel,  in  gear  with  a  bevil  pinion  fsst  on 
the  forward  end  of  a  horixontel  shaft,  sup- 
ported in  bearings  in  the  centre  of  the  hind 
part  of  the  frame.  The  opposite  end  of  this 
■haft  projecte  slightlv  at  tbe  extreme  rear 
of  the  frame,  at  which  part  it  has  upon  it 
two  or  more  radial  rotating  forks,  which  of 
course  revolve  in  a  plane  at  right  angles  to 
the  line  of  the  implemeot  path.  At  the 
part  of  the  frame  immediately  behind  the 
•mall  back  running  wheels  there  is  attached 
»  horicontel  plough  piece,  slightly  inclined 
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on  its  upper  surface,  the  rear  portion  of 
which  it  just  clear  of  the  forks  as  they  work 
round.  This  plough  piece,  which  is  ad« 
jastahle  verticaily  to  suit  the  depth  of  action 
required,  passes  along  heneath  the  drill  of 
poiitoes  deep  enough  to  lift  up  both  the 
mamire  and  the  potatoes.  In  tliis  way,  as 
the  manure  and  potatoes  are  elevated  upon 
the  incline^  the  rotatory  action  of  the  forks 
scatters  out  the  potatoes,  which  can  then  be 
easily  removed.  Provision  is  made  for  al- 
lowing one  of  the  large  driving  wheels  to 
turn  back,  to  facilitate  the  turning  of  the 
implement  at  the  end  of  a  drill. 

NEW  METHOD  OF  GENERATING 
STEAM. 

[We  have  received  the  following  com- 
munication from  Dr.  Payerne,  Ex-President 
of  the  Scientific  Class  of  the  Athenaeum  of 
Paris,  and  Ex-President  of  the  Society  of 
Natural  Sciences,  &c.,  Cherbourg.] 

On  the  16th  of  the  present  month,  an  ex- 
periment was  conducted  at  the  Conservatoire 
des  Arts  et  Metiers  of  Paris,  which  has 
just  added  a  new  element  of  destruction  to 
those  already  in  use  in  naval  warfare. 

The  object  of  the  experiment  was  to  gene- 
rate steam  from  water  by  means  of  an  her- 
metically closed  furnace ;  that  is  to  say,  a 
furnace  without  any  supply  of  air,  and  in 
which  recourse  was  not  had  to  any  draught 
of  atmospheric  air  to  effect  or  support  com- 
httstion. 

The  experiment  was  unfortunately  stopped 
by  a  leakage,  arising  from  the  weakness  of  a 
joint  which  yielded  to  pressure,  but  never- 
theless  lasted  a  sufficient  time  to  remove  all 
doubt  as  to  the  success  of  the  plan,  the  only 
objection  to  which  is,  that  iu  cost  is  2t,  per 
horse  power  per  honr. 

Without  going  into  more  precise  details 
at  present,  I  may  state  that  the  principal 
feature  of  the  process  consists  in  substitut- 
ing an  azotate  in  a  close  furnace  for  a  cur- 
rent  or  draught  of  atmospheric  air  in  a 
boiler  of  the  usual  construction.  I  prefer 
asotate  of  soda,  because  it  contains  a  large 
quantity  of  oxygen,  leaves  very  little  re- 
sidiuum,  and  is  cheaper  than  the  azotate  of 
potassa.  ^ 

TRURAN'S  IMPROVEMENTS  IN 
BLAST  FURNACES. 
Heretoforb,  in  supplying  blast  fur. 
naces  for  the  reduction  of  iron  ores  with  the 
requisite  blast,  or  atmospheric  air  under  com- 
pression,  for  maintaining  the  active  combus- 
tion of  the  fuel,  one  or  more  cylindrical  or 
cylindri-conical  blast  pipes,  termed  *'  noz- 
zie-pipes,"  are  disposed  around  the  hearth, 
or  lower  portion  of  the  interior  chamber  of 
tnch  furnace,  from  each  of  which  nozzles 
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issues  a  single  undivided  jet  or  stream  of  air 
under  a  certain  pressure.  This  air  passing 
through  the  tuyere  provided  for  the  pur- 
pose, enters  the  interior  chamber  of  the 
furnace,  and  eventually  escapes  at  the  top, 
through  that  portion  of  the  chamber  abov^ 
the  boshes  known  as  the  throat  or  filling- 
mouth,  which  is  constructed  of  a  diminished 
breadth,  its  diameter  being  such  that  the 
superficial  area  on  the  plan  section,  in  all 
furnaces  hitherto  built,  is  less  than  one-half 
of  the  area  of  the  diameter  of  the  furnace  at 
the  upper  bosh  line. 

Mr.  W.  Truran,  of  Marazion,  Cornwall, 
has  recently  improved  upon  this  arrange- 
ment According  to  his  invention  the  in- 
ternal bore  of  the  blast^nozzle  is  divided 
in  such  manner  that  it  shall  deliver  a 
divided  jet  into  the  interior  chamber 
through  the  same  tuyere,  the  pressure  tem- 
perature,  and  general  qualities  of  the  blast 
delivered  by  the  different  jets  being  either 
alike  or  dissimilar,  as  may  be  advisable, 
and  of  such  form  and  relative  proportions 
as  the  peculiar  circumstances  of  the  furnace 
and  materials  consumed  may  require.  He 
also  constructs  the  throat  or  mouth  of  the 
interior  chamber  through  which  the  decom- 
posed blast  escapes  into  the  atmosphere, 
and  of  so  much  of  the  interior  chamber  as 
lies  above  the  boshes,  of  a  breadth  equal  to, 
or  in  excess  of,  the  breadth  of  the  chamber 
at  the  upper  bosh  line,  and  of  an  area  in 
the  plan  section  equal  to  or  in  excess  of  the 
area  at  the  upper  bosh  line. 


WATSON'S  IMPROVEMENTS  IN 
THE  MANUFACTURE  OF  COKE. 
Mr.  H.  H.  Watson,  analytical  chemist, 
of  Bolton-le- Moors,  has  recently  patented 
an  invention  which  consists  in  subjecting 
coal  to  the  action  of  hydrochloric,  or 
muriatic  acid,  and  afterwards  burning  into 
coke  the  coal  so  treated.  This  may  be 
effected  with  coal  either  in  lumps  or  in  a 
small  or  ground  state,  though  it  is  best 
done  with  small  or  coarsely  ground  coal. 
The  acid  may  be  diffused  or  allowed  to 
permeate  amongst  the  coal  whilst  the  latter 
18  lying  in  a  heap,  or  the  coal  may  be  im- 
mersed in  the  acid  in  a  cistern  pit,  or  other 
suitable  receptacle  capable  of  holding 
liquid,  using  materials  for  the  construction 
of  the  cistern  or  receptacle  (where  such  is 
used),  which  shall  be  least  liable  to  the  cor* 
rosive  action  of  the  acid. 

The  mixture  or  contact  of  the  coal  and 
acid  should  he  continued  till  it  is  found 
that  the  carbonates  of  lune  and  magnesia, 
and  other  earthy  impurities  contained  in 
the  coal,  and  capable  of  being  disaolved  by 
the  acid,  have  been  well  and  sufficiently 
acted  upon  thereby.    This  nuy  be  known 
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hj  the  «ffiirvesdenoc  or  evolution  of  gM 
hating  eesMiI,  and  not  being  resumed  by 
the  further  addition  of  aeid  to  the  ooal,  or 
by  finding  that  tnch  effiirveaoenee  having 
oeated,  iome  of  the  liquid  drawn  off  from 
the  ooal  causea  effervetoenee,  when  poured 
on  ohalk  or  other  oarbonate  of  lime 

Either  pure  hjdrooblorie  or  mnriatie 
aeid,  or  the  Impure  add  refuae  aeid  pro« 
dnoed  at  soda-aah  and  other  manufaetoriea, 
by  the  notion  of  aolphurio  aold  on  ohloiide 
of  aodiam  or  common  lalt  (and  whioh 
refiiae  aeid  is  frequently  eold  at  a  very  low 
priee,  and  often  allowed  to  run  away  to  be 
got  rid  of)  may  be  uwd  for  the  purpose  of 
darrying  the  invention  into  effeet.  Other 
acidulous  liquids  may  be  used,  which  eon<* 
tain  so  much  hydrochloric  or  muriatic  acid 
in  excess,  or  in  a  free  or  unoombined  states 
as  to  cause  effervesoeiioo  when  added  to 
carbonate  of  lime. 


SPECIAL  MUSEUMS  FOR  THE 
WORKING  CLASSES. 

We  have  before  directed  the  attention  of 
our  readers  to  the  movement  made  in  con- 
nection with  the  Society  of  Arts,  for  the 
purpose  of  improving  the  homes,  &c.,  of  the 
worlting  classes  throughout  the  world.  We 
now  learn,  by  papers  received  from  Brussels, 
that  an  Exhibition,  in  furtherance  of  the 
same  object,  is  to  be  held  in  that  city  during 
the  ensuing  year.  We  are  much  gratified 
to  find  that  the  zeal  and  ability  of  Mr.  T. 
Twininff ,  jun.,  of  London,  with  whom  this 
highly  important  movement  originated,  are 
cheerffally  and  fixlly  recognised  on  the  Con. 
tinent»  We  have  not  epaee  to  deseribe  the 
arrangements  that  have  been  made  for  the 
carrying  out  of  this  Exhibition }  but  we 
may  announoe  that,  in  oonnection  with  it,  t 
Cmigrh  In$tmatt*Mi  d$  BiettfaUme$  will  b« 
opened  in  Brussels,  on  the  15th  of  Septem* 
ber  next.  We  atrongly  recommend  the 
Exhibition  in  question  to  the  notice  of  our 
readers,  and  hope  that  they  will  not  be  bBflk> 
ward  hi  contributing  to  it  objeeta,  designed  to 
improve  cither  the  dweUinga,  the  furniture, 
the  food,  or  the  clothing  of  the  working 
populatioofc  Further  infiirmatioo  upon  the 
subjeot  may  be  obtained,  on  applicatloii  to 
tho  Sooretary  of  the  Society  of  Arte. 

EXAMINATIONS  OF  THE  MEM* 
BERS  OF  MECHANICS'  INSTI- 

TUTES,  ETC. 
Wi  desire  to  eall  the  attention  of  the 
nembtre  of  claaeee  connected  with  mecha- 
nics' inethutea,  literary  and  scientific  instil 
tttthms,  and  atheottums,  In  onion  with  the 
Society  of  Artf,  to  the  fact  that  tho  Coun- 


cil of  that  eeeiety  have  resolved  to  hold  ex- 
aminations at  which  oertifieatea  of  merit 
riiall  be  duly  awarded*  The  first  series  oc 
examinations  is  to  be  held  in  June  next,  at 
the  Society's  house,  Adelphi,  London.  An 
opportunity  is  thus  aflbrded  fbr  young  men 
of  superior  ability  to  secure  a  public  recog- 
nition of  their  talent  and  industry^**  r»« 
cognition  which,  in  many  inatancea,  will 
assuredly  lead  to  snbeUntial  benefit.  Money 
prises  are  to  be  distributed,  but  theee  will 
be  of  much  less  value  than  the  patronage 
with  which  diatingnished  merit  will  in  all 
probabil i  ty  be  rewarded.  The  Jmmal  rf  the 
Soc'uty  rf  ArU  for  February  15th  and  22nd, 
and  BQceeeding  numberi,  should  be  eon- 
suited  for  full  information. 


THE  SMOKE  QUESTION. 
to  (hi  Editor  rf  the  Meehtmic**  Magazhe. 

I  was  nnable  to  continue  the  subject  of  my 
letter,  contained  in  your  Journal  of  the  9th» 
in  tho  succeeding  number,  as  I  had  pro- 
mised to  do«  In  that  I  alluded  to  tho  pre* 
sent  use  of  double  furnacea  aa  a  meana 
much  in  favour  among  practical  men  for 
the  purpose  of  consuming  smoke.     Tho 

flan  resolves  iuelf  into  this  simple  question, 
s  it  possible  to  burn  or  consume  visible 
smoke,  or  the  gaaeoua  invisible  produeU 
from  one  fire,  hj  passing  them  over  the  in- 
candescent portion  of  another  !     I  anaweri 
meet  emphatically,  No  I    It  is  altogether 
imposoibte;  contrary  alike  to  both  theory 
and  practice.    How  then  ia  it  that  auch  an 
arrangement  should  not  only  be  proposed 
and  advooated,  as  we  find  in  your  ioumal^ 
bv  the  letUrs  of  late,  but  that  the  en- 
ployers  of  such  contrivances   ofier    their 
testimony,  and  doubUeas  a  most  truthful 
one,  that  by  this  meana  they  oonaume  the 
amoke  t     But  they  do  not  inform  us  at  the 
same  time  whether  this   is    economically 
effected,    whether    the    quantity  of  work 
yielded  by  a  given  weight  of  ooal  is  what 
may  be  considered  efficient,  or  whether, 
indeed,  the  use  of  double  fires  is  attended 
with  a  greater  or  less  consumption  of  fucL 
,   To  prevent  smoke  is  no  great  matter  after 
all,  when  we  have  at  hand  the  anthracite 
and  other  emokelees  coals  and  ooke^  which, 
at  a  cost,  may  be  equally  serviceable  for 
steam  generating  purposes,  and    entirely 
remove     all   unhealthy   nuisance  arising 
flrom  the  visible  products  of  ooal  in  a  state 
of  combustion.     I    fasTc  been   eonsolted 
much  of  late,  on  removing  not  on^  smoko, 
but  also  the  noxious  vapours  arising  from 
certain  procetses  is  the  arts,  such  as  var- 
nish and  printing-ink  roanufacturee,  and 
I  have  noticed  in  general  amonffst  these  a 
modification  of  th«  plan  to  which  I  am 
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Dtw  ftllndingi  lor  the  removal  or  ooniinnp« 
tioi  of  their  tmokcj  thit  eontists  of  a  fire 
l^ati  ereoted  in  the  main  abaft,  which  ia 
kept  «MmtinnaU3r  aapplied  with  ignited  Aiel. 
The  flcea  from  the  boiler,  copper,  fte.,  eon- 
duct  th«ir  Mntenta  to  the  main  shaft,  but 
bef(»re  entering  tbia,  thejr  have  to  paas  oirer 
or  through  the  fire  there  situated.  This,  1 
am  informed  by  these  parties,  is  found  an- 
swerable, and  to  meet  the  satlsfkotion  of  the 
**  Smoke  Inspeotorsi"  Bnt  la  not  this  fery 
mneh  like  lighting  a  candle  at  both  end  I, 
and  far  from  an  economical  practice  ?  But 
some  will  argue  the  double  furnace  is  dif- 
ferent, beeause,  both  being  beneath  the 
boiler,  they  both  must  give  oat  their 
efl^etive  heat  to  the  water  in  the  boiler. 
This  ia  not  so!  Let  ns  first  inquire 
"  What  ia  smoke  ?  "  we  may  then  under- 
stand what  conditions  are  required  for  the 
eoonomical  removal  of  this  unpleasant,  bnt 
eonstant  attendant  upon  manufacturing 
neighbourhoods.  "  Smoke  is  the  visible 
and  Booty  eflluvium  from  burning  bodies 
generally}"  this  is  visible,  and  as  I  have 
stated  may  be  removed  by  various  simple 
proeeeses.  At  Cubitt's  works,  for  instance. 
It  ia  conducted  over  water,  the  gases  be- 
eome  cooled  down,  and  being  nd  longer 
able  to  hold  np  the  smoke  or  sooty  exhala- 
tion, the  heavy  carbon  deposits  at  the  bot- 
tom of  tiie  shi^  instead  of  escaping  up  the 
chimney.  Bnt  where  is  the  economy  nere, 
when  all  such  deposit  is  as  effectually  lost 
aa  though  it  had  ascended  in  the  usual 
way,  eo  flir  aa  its  value  of  heat  is  concerned  f 
It  ia  a  miatake  to  think  that  smoke  is 
lighter  than  air  ;  ft  ia  speciflcally  more 
dense  and  heavier,  and  therefore  is  easily 
depoaited  when  the  products  are  cooled. 
Hence  the  annoytnee  reaulting  to  the 
n«fghbourho4kl  of  a  smoky  chimney,  who- 
ther  eaoaping,  or  eooled  before  eaeape,  the 
waste  is  the  same. 

Bnt  beyond  these  points,  the  moet  im- 
portant consideration  to  regard  is  not  only. 
Can  yon  remove  the  smoke  nuisance  f  but, 
Catt  yott  effeot  the  perliBot  oombnation  of  the 
products  arising  from  the  combustion  of 
eoaif  These  produets,  eonsisting  of  the 
visible  blaek  sooty  exhalation  of  finely  di. 
vided  earbott  set  f^ee  by  the  deeompoeition 
of  the  hydrocarbons  fbrmed  during  tne  cok>< 
tef  of  the  eoal,  of  light  earbo-hydrogens,  of 
oarbonie  oxide  and  earbonic  acid,  are  manv 
of  them  capable  of  Aimishing,  under  judi* 
ekms  cireumsUnees,  a  very  eonslderable 
amonnt  of  heat  The  only  prodneu  arising 
when  perfect  oombustion  is  proceeding, 
shottld  bo,  free  nitrogen,  water,  and  carbonio 
aol4,  besides  those  reettlting  fh>m  sttendant 
aocidenul  fanpuritlee  in  the  coal.  To  eflbot 
tMo  porf^ot  ooiiibustion,  a  fkll  eomplement 
offvnolmaoc  bo  supplied  lotbogSseoM 


products,  and  they  must  altogether  be  at  a 
proper  temperature  befbre  combination  can 
take  place*  These  eooditions  are  not  found 
in  an  ordinary  furnace.  The  heat  applied 
to  the  coal  causes  the  decomposition  of  the 
coal  Itself,  but  at  the  same  time  forms  new 
compositions.  The  hydrogen  passes  ofT, 
carrying  with  it  csrbon  in  solntion,  prinei- 

Eally  as  olefiant  gas,  or  heavy  oarburetted 
ydrogen  invisible ;  these  beoome  oooled  by 
contact  with  the  boiler  surface,  and  partly 
creep  away  nn consumed  to  the  oblmneyi 
other  portions,  being  inadequately  supplied 
with  air,  are  decomposed  by  the  red-hot 
fuel,  and  deposit  a  portion  of  their  carbon, 
which  escapes  unconsumed,  and  in  a  visible 
state  appears  in  the  chimney.  The  air  sup- 
plied through  the  ashpit  comes  in  contact 
with  the  heated  fuel  on  the  bars,  effecting  at 
that  point  perfect  combustion ;  but  in  pene- 
trating upwards  to  the  surface  and  through 
the  fuel,  the  products  resulting  from  this 
first  combination  become  themselves  de- 
composed,  taking  up  and  carrying  away  tho 
carbon  in  an  imperfectlv  combined  state,  as 
carbonic  oxide ;  for  carbonie  acid  is  decom- 
posed by  contact  with  red-hot  carbon  ab- 
sorbing  that  carbon,  and  becoming  itself 
reduced  to  a  minimum  state  of  oxidation,  or 
carbonic  oxide.  Olefiant  gas  passing  over 
heated  fbel,  or  being  unprovided  with  a 
sufficiency  of  air,  also  deposits  one  propor- 
tion of  its  carbon  in  an  unaltered  state.  It 
is  known  that  the  amonnt  of  heat  given  out 
is  as  the  amount  of  oxygen  consumed,  and 
that  this  abiount  is  double  when  perfect 
combustion  of  these  products  is  effected. 

The  double  fires  plan  is  therefore  easily 
understood,  and  why  it  removes  the  visible 
black  exhalations ;  the  second  fire  serving 
Only  to  heat  ttp  the  visible  carbon  and  car- 
bon ic-acid  mixture  from  the  first,  to  cause 
the  one  to  absorb  the  other.  This  ceruinly 
renders  them  altogether  inviaible ;  but  during 
the  decomposition  of  the  carbonic  acid  and 
the  formation  of  two  proportions  of  carbonio 
oxide,  an  absorption  of  heat  actually  takes 
place,  and  although  they  escape  Invlsiblv, 
they  would,  with  proper  treatment,  yield 
large  results— that  is,  if  fully  oxidated  in 
the  fVirnace.  The  supply  of  air  is  inKportant, 
M  also  the  proper  place  for  that  supply. 
Mr.  C.  W.  Williams  has  most  judiciously 
handled  this  point,  nor  can  his  opinion  bo 
departed  from  with  any  good  result ;  nor  is 
this  the  opinion  of  one  alone,  but  of  all 
scientifle  and  learned  men,  as  vrell  as  those 
who  have  learnt  the  practical  resnlts.  Sup- 
plying air  to  the  firoftt  of  a  famaoe,  even  if 
we  allow  that  perfbet  eombttstion  resnlts  at 
the  f^ont  portion,  cannot  prevent  tho  pr»« 
ducts  arising  from  the  f^nt  sufMflg  do^ 
eompositiOR  while  pasiiiig  over  tho  Tattof 
ft&d  fieated  portion  of  the  fiiol  on  the  firo- 
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grate.  To  coDsider  that  the  supply  is  only 
required  while  the  green  fuel  is  present,  is 
quite  a  mistake,  as  the  incandescent  fuel  or 
heated  carbon  requires  throughout  its  com- 
bustion full  and  adequate  supplies  con- 
sUntly  furnished  to  present  iU  escape  as 
carbonic  oxide. 

I  fear  I  have  now  wandered  to  such  an 
extent  as  may  render  this  matter  of  an  in- 
convenient length.  I  will  therefore  crave  a 
space  in  a  future  number,  in  which  I  pur- 
pose  describing  an  arrangement  found  com- 
petent to  meet  the  conditions  required. 
I  am,  Sir,  yours,  &c.. 

The  Inventor  op 

Gardner's  Patent  Smoke  Consumer. 


SPECIFICATIONS  OF  PATENTS 
RECENTLY  FILED. 

Boase,  H.  S.  Improvements  in  t/ie process 
qf  drying  organic  substances.  Patent  dated 
July  17,  1855.     (Na  1603.) 

This  invention  consists  of  three  passages 
or  tunnels,  along  which  lines  of  railway  are 
laid  for  wagons  containing  the  matters  to 
be  dried  to  run  on ;  these  wagons  are  run  in 
at  the  open  end  of  the  first  tunnel,  which  is 
traversed  by  a  current  of  cold  air,  by  which 
the  drying  is  partially  effected.  When  the 
wagon  arrives  at  the  end  of  this  first  tunnel, 
it  is  withdrawn  by  a  door  at  the  end,  and  is 
then  introduced  into  another  tunnel,  which 
is  traversed  by  a  current  of  heated  air,  by 
which  the  matters  are  completely  dried,  and 
therefore  in  some  parts  overdried;  to  ob. 
viate  this,  the  wagon  passes  into  the  third 
tunnel,  through  which  the  current  of  air 
passes  which  has  previously  traversed  the 
first  tunnel. 

BuRDEis,  A.  Improvements  in  the  co»- 
struction  of  ciUfeeders  for  lubricating  ma^ 
cJiineru.  Patent  dated  July  17,  1855.  (No. 
1604.) 

This  improved  oil-feeder  consists  of  an 
ordinary  ou  can  (as  used  by  engineers,  with 
a  long  spout).  In  the  body  of  the  can  the 
inventor  places  a  spring  which  is  connected 
at  one  end  to  a  valve  in  the  spout  and  at 
the  other  to  a  bell-crank  acted  upon  by  a 
thumb-screw  from  the  outside  of  the  can.  It 
also  contains  a  strainer  at  the  supply-valve, 
to  prevent  dirt  getting  in  the  b(Kly  of  the 
feeder. 

|r  Thvroar,  W.'C.  The  preservation  qfthe 
fluid  substance  qf  fresh  eggs.  Patent  dated 
July  18,  1855.    (No.  1608.) 

In  this  invention  the  fluid  substance  of 
the  egg  is  deprived  of  its  water  by  evapora- 
tion, before  tne  atmosphere  changes  it,  by 
means  of  a  atream  of  air,  and  by  means  of 
heat  moderated  and  conveyed  through  steam 


pipes  placed  under  trays  containing  t^e 
fluids  ubstance,  and  after  evaporation  che 
dried  substance  is  reduced  to  powder  by 
grinding  in  a  mill  driven  by  any  suitable 
prime  mover. 

[The  three  preceding  abstracts  should 
have  appeared  on  page  184  of  last  week's 
Number,] 

Johnson,  J.  H.  Improvements  in  the 
manufacture  of  reeds  for  weaving,  and  in  the 
machinery  or  apparatus  employed  therein, 
(A  communication.)  Patent  dated  July  19, 
1855.     (No.  1635.) 

This  invention  relates  to  certain  im- 
proved constructions  and  arrangements  of 
reeds  for  weaving  purposes,  which  it  is  pro- 
posed to  make  of  hard  India-rubber  and 
gutta  percha  combined,  or  of  India-rubber 
combined  with  metal  or  other  materials. 

IsoARD,  M.  F.  Improvements  in  appa- 
ratus for  generating  steam,  and  for  applying 
the  same  to  motive  power  purpose*.  Patent 
dated  July  19,  1855.    (No.  1637.) 

This  invention  consists  of  improvements 
upon  a  former  patent  dated  August  28, 
1848.  In  one  arrangement  the  generator 
consists,  as  in  the  first  patent,  of  a  coil  of 
pipes,  and  the  first  modification  made 
therein  consists  in  rendering  the  furnace 
stationary,  the  necessary  draught  being 
caused  by  the  escape  of  steam  into  the 
chimney.  In  order  to  obtain  increased 
effect  from  the  furnace  tlie  coil  of  pipes  is 
made  conical. 

Stocrbr,  S.  Improvements  in  water- 
closets  and  in  pumps  and  cocks  for  supplying 
water  to  the  same,  and  for  other  similar  pur- 
poses.  Patent  dated  July  19,  1855.  (No. 
1688.) 

The  inventor  claims  certain  described 
arrangements  of  parts,  and  the  use  of  por- 
table basins  in  any  stationary  water-closets, 
if  the  same  can  be  removed  without  inter- 
fering with  the  water  way. 

Cunningham,  H.  D.  P.  Improvements 
in  re^g  tails.  Patent  dated  July  20,  1855. 
(No.  1640.) 

A  description  of  this  invention  will  shortly 
be  given. 

Johnson,  J.  H.  Improvements  in  ma- 
chinery  or  apparatus  for  obtaining  motive 
power;  applicable  also  to  the  raisings  forcings 
and  exhausting  air  and  other  fluids,  md 
partly  to  the  kneading  or  working  ef  dough 
and  other  pastes.  (A  communication.)  Patent 
dated  July  20,  1855.    (No.  1642.) 

These  improvements  consist  of  certain 
rotatory  apparatus  composed  of  two  re- 
volving cylinders  fitted  each  with  spiral 
grooves  and  projections  which  ge^r  toge- 
ther. They  may  either  both  be  made  pro* 
jectiug  from  the  cylindrical  aurfaee  oa 
which  they  are  formed,  or  one  < 
jeet,  whilst  the  other 


or  one  only  may  pro* 
qpiral  it  aunpfj  & 
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Itroove  in  which  the  projecting  spiral  works. 
The  eylindera  rotate  in  a  suitable  chamber. 

Conner,  G.  Ju  improvemaU  in  the  ma- 
nt^faciun  of  brushes.  Patent  dated  July  20, 
185J.    (No.  1644.) 

CiasM,  — The  application  to  the  manufac- 
tors  of  brushes  of  the  fibres  obtained  from 
the  **  Aga?e  Americana,"  or  *'  Mexican 
grass.*' 

DfiscHAMPS,  C.|  and  C.  Vilcoq.  J  free 
diomg  boat.  Patent  dated  July  20,  1855. 
(No.  1646.) 

This  invention  relates  to  a  diving  boat, 
•which  may  be  freely  directed  backwards  and 
forwards  at  the  surface  or  at  the  bottom  of 
the  water  by  the  operator  shut  up  in  the 
same,  by  means  of  a  screw  or  helix  and  a 
rudder,  both  set  in  motion  by  means  of  gear 
wheels  arranged  inside  so  as  to  be  worked 
by  the  hand  of  the  operator. 

Stribt,  W.  J  nevf  and  improved  system 
rf  musical  notation.  Patent  dated  July  21, 
1855.    (No.  1648.) 

This  invention  comprises — 1.  A  universal 
system,  intended  to  reduce  all  the  different 
musical  clefs,  scales,  and  systems  to  one 
single  scale,  or  a  single  system  of  scales. 
2.  A  new  shaped  set  of  clefs,  by  which  a 
given  note  will  retain  the  same  relative  po. 
sition  upon  the  staves,  &c.,  for  all  instru- 
ments and  clefs.  3.  The  use  of  more  than 
five  lines  in  a  stave.  4.  The  use  of  a  union 
line  rendered  conspicuous  from  the  other 
lines  of  the  stave  by  size,  colour,  or  in  any 
other  suitable  manner,  to  allow  the  per- 
former  to  distinguish  more  readily  the  poai. 
tion  of  the  notes,  &c. 

FoNTAiNEMOREAV,  P.  A.  L.  DB.  Cer- 
tain improvements  in  the  construction  rf  voltaic 
batteries,  (A  communication.)  Patent 
dated  July  21,  1855.    (No.  1649.) 

This  invention  consists— 1.  In  an  im- 
proved construction  of  voltaic  battery.  2. 
In  R  method  of  protecting  the  electrotyped 
portion  of  the  carbon  element  from  the 
action  of  acids.  3.  In  the  employment 
of  paper  prepared  in  the  same  manner  as 
gun  cotton  as  a  substitute  for  a  porous 
diaphragm. 

TooTM,  A.  A  process  for  preserving  and 
esuing  by  salting  thefiesh  and  hides  <ff  ani' 
male  in  an  entire  state.  Patent  dated  July 
21,  1855.    (No.  1650.) 

This  invention  consists  in  forcing  saline 
substances  into  the  veins  and  arteries  of 
flesh  and  hides. 

Mters,  £.  Improvements  in  buffers  and 
other  springs  for  railway  and  other  carriages. 
Patent  dated  July  21,  1855.     (No.  1653.) 

This  invention  consists  in  fitting  two  or 
more  helical  springs  in  a  suitable  spring 
box  or  caaing,  each  spring  being  placed  in 
R  separate  compartment  of  its  own^  and 
RUeh    compartment    being   concentrically 


arranged  so  that  the  inner  springs  will  be 
of  smaller  diameter  than  the  outer  ones. 
The  inner  end  of  the  bufier-rod  has 
formed  on  it  projections  corresponding 
with  and  fitting  into  the  chambers  con- 
taining  the  springs.  The  springs  gradu- 
ally increase  in  length,  so  that  they  are 
brought  into  action  successively. 

PiTTAR,  S.  J*  Improvements  in  the  eon^ 
struction  of  bridges.  (Partly  a  communica- 
tion.) Patent  dated  July  21,  1855.  (No. 
1655.) 

This  invention  consists  in  constructing 
bridges  by  combining  several  systems  of 
diagonal  bracings  with  posts  or(perpendi. 
culars,  in  such  manner  that  a  weight 
coming  on  one  of  the  systems  of  which  a 
truss-formed  bridge  consists,  when  con- 
structed according  to  this  invention,  is  not 
only  transferred  over  that  one  system,  but 
over  and  through  tlie  whole  of  the  systems, 
before  it  is  brought  to  the  piers. 

Wren,  J.  W.  C.  An  improved  construc- 
tion qf folding  perambulator.  Patent  dated 
July  21,  1855.    (No.  1657.) 

This  invention  relates  to  a  perambulator, 
which  admits  of  being  folded  up  into  a 
small  compass  for  transport. 

Hepplewiiite,  G.  Improvements  in  spare 
rudders  for  ships.  Patent  dated  July  21, 
1855.    (No.  1659.) 

The  inventor  erects  a  standard  about  six 
or  seven  feet  high  on  the  deck,  close  to  the 
trunk  hole  of  the  rudder  ;  this  is  fitted  into 
a  shoe  or  clamp  firmly  bolted  to  the  deck, 
and  is  furtlier  stayed  from  the  top  in  seve- 
ral directions,  in  order  to  render  it  fixed. 
This  standard  is  fitted  wiih  bearings  near 
its  top  and  bottom  to  receive  the  head  of 
the  spare  rudder.  The  whole  weight  of  the 
rudder  is  supported  by  a  shoulder  on  the 
standard. 

Kelk,  T.  H.  H.  Rendering  certain  vege- 
table substances  usrful  for  the  manufacture  of 
paper  and  the  formation  qf  textile  fabrics  and 
cordage  or  ropes.  Patent  dated  July  23, 
1855.    (No.  1661.) 

This  invention  consists  in  certain  methods 
of  treating  *'  the  fibres  extracted  from  the 
bark  of  elm,  of  lime,  of  poplar,  of  willow, 
and  of  marsh-mallow  canes  or  rods ;  the 
leaf-stalk  of  horse-radish,  and  the  root  of 
horse-radish;  the  shrubby  cane  or  rod  of 
marsh-mallow ;  the  wood  of  elm,  of  poplar, 
of  willow,  and  of  lime.*'. 

KiPLEY,  H.  W.  Improvements  in  dressing 
and  finishing  woven  fabrics  composed  wholly  or 
partly  of  wool.  (Partly  a  communication.) 
Patent  dated  July  23,  1855.    (No.  1662.) 

This  invention  relates  principally  to  a 
mode  of  treating  woven  fabrics  composed 
wholly  or  partly  of  wool,  so  as  tj  free  them 
from  loose  knots  and  at  the  vame  time  raise 
the  nap  or  fibre.   For  this  purpose  the  goods 
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are  paMed  through  a  machine  similar  to 
those  commonly  used  in  cloth-dressing,  for 
the  purpose  of  keeping  the  cloth  at  tension 
while  under  operation ;  and  while  at  ten&ion 
they  are  subjected  to  the  action  of  fine  steel 
combs,  which  are  caused  to  set  upon  the 
fabric  in  a  line  nearly  parallel  to  its  sur- 
face. 

AcHARD,  A.  Improvements  in  ike  appU-. 
cation  of  tUctrieity  as  a  transmitting  agent  qf 
motive  power.  Patent  dated  July  22,  l&fl5. 
(No.  1668.) 

The  inventor  describes  certain  improve- 
ments  capable  of  varioos  applications,  and 
selects  as  illustrations  of  their  adaptation, 
first,  means  for  retarding  and  stopping 
trains  on  railways ;  second,  means  by 
which  the  winding  of  silk  may  be  facili- 
tated. 

RoLLET,  G.  H.  Improvements  in  prpfen^ 
tiles  for  fite-arms.  Patent  dated  July  23, 
1865.    ^No.  1669.) 

This  invention  consists  of  shot*  or  pro- 
jectiles having  a  cylindrical  body,  and  the 
front  or  fore  end  formed  with  a  conical- 
shaped  point,  and  ihe  hinder  or  breech  end 
thereof  having  a  truncated  conical  form, 
the  base  springing  from  the  hinder  end  of 
the  cylinder  body  (or  centre  portion)  of  the 
shot  Each  end  of  these  projectiles  is  fbr- 
fiished  with  a  ring,  sabdt,  or  packing,  which 
fits  the  bore  of  the  gun,  and  which  has  a 
slit  formed  in  it  to  allow  it  to  expand  late- 
rally when  rammed  home. 

RiTTERBANDT,  L.  A.,  and  J.  Bower. 
An  improvement  in  the  mam^faeture  of  ma- 
nure.  Patent  dated  July  24,  1865.  (No. 
1671.) 

This  inrention  consists  In  mannfactnring 
manure  by  employing  powdered  clinkers  in 
combination  with  acids  such  as  are  em- 
ployed in  developing  phosphoric  add  when 
acting  on  phosphates.         ' 

IjVbstwood,  J.,  and  R.  Baillic.  Tm- 
provements  in  preeerving  timber-built  ships, 
also  timber,  or  wood  and  wromght  iron,  used  in 
situations  exposed  to  the  action  qf  water  or  tf 
weather.  Patent  dated  July  24,  1855.  (No. 
1673.) 

This  iuTention  consists  in  applying  to  the 
wood  or  iron  used  for  such  purposes  a  pre- 
paratory coating  of  black  Tarnish,  or  other 
composition  having  similar  properties  there- 
to, atful  afterwards  a  coating  of  asphalte  or 
bituminous  composition. 

Stckt,  H.  Improvements  in  M«  construe' 
Hon  qf  apparatus  for  meeuuring  gas  and  other 
fluids.  Patent  dated  July  24,  1855.  (No. 
1674.^ 

This  inTention  relates  to  the  common 
wet  gas-meter. 

Claims,  —  1.  Forming  the  body  of  the 
case  and  foot  of  sheet  iron  or  other  metals 
by  stamping,     2.  Coating  the  inrfRoes  of 


sheet  iron  or  other  metal  employed  in  the 
construction  of  gas-meters  with  an  alloy  of 
tin  and  antimony.  3.  A  mode  of  trans, 
mitting  motion  from  the  measuring-dram 
shaft  to  the  registering  mechanism,  by 
means  of  an  eccentric  cylmder  or  crank-pin 
revolving  between  guides  attached  to  a  pen- 
dulum rod  connected  to  the  registering 
meohanism.  4.  Arranging  the  intemu 
Yalve  to  open  outside  the  ralve  box.  5. 
Fixing  an  inrerted  cap  over  the  spindle 
tube  to  protect  the  registering  mechanism 
from  corrosion.  6.  Casting  the  syphon  and 
dry  well  in  one  entire  body.  * 

Wood,  B.  Jn  improved  preparation  ^ 
colouring  matter  for  the  mant^faehtre  vf  ^s 
artist't  colours,  and  for  other  purposes  for 
which  such  Colouring  matter  moff  be  emtU 
cable.  Patent  dated  July  24, 1855.  (No. 
1676.) 

In  order  to  produce  R  colouring  mRttet  to 
be  employed  in  the  manufacture  of  a  non- 
corroding  ink,  the  inventor  takes  abont 
9  ounces  of  carbonate  of  soda,  and  dissoWet 
it  in  27  quarts  of  water,  to  which  are  added 
about  8  ounces  of  citric  acid ;  and  when 
this  solution  has  been  brought  to  the  boil- 
ing point,  11  lbs.  of  cochineal  are  sdded,  and 
the  boiling  is  continued  for  1 1  hours ;  after 
which  the  liquor  is  strained,  allowed  to 
settle,  and  cool.  The  clear  liquor  is  thea 
agRin  boiled,  9}  ounces  of  eommon  alam 
are  added,  the  boiling  is  continued  for  a  few 
minutes*  Rnd  the  liquor  is  drawn  off  into 
coolers  and  allowed  to  settle  for  two  or  threo 
days.  The  supernatant  liquor  is  then  drawn 
off,  and  the  precipitate  is  filtered,  washed  in 
distilled  water,  again  filtered,  and  finally 
dried.  If  required  in  a  liquid  state  it  is 
subjected  to  the  action  of  R  solatioa  of 
caustic  ammonia. 

Johnson,  J.  H.  Improvements  in  hreedk- 
loading  and  self-capping  flre-arms,  and  m 
percussion  caps  or  primers,  and  in  the  mode  qf 
applying  such  percussion  caps  or  printers  to 
fire-arms.  (A  communication.;  Patent 
dated  July  24, 1855.    (No.  1677.) 

These  improvements  consist  mainly  in 
constructing  bresch-loading  fire-Rrms  (of 
the  Faucet  Breech  class)  in  such  manner  as 
to  pretent  the  clogging  or  ibnling  of  the 
moving  parts,  so  that  ths  arm  may  bs  tOR- 
dily  opened  and  dosed  in  the  breech  after 
rapid  Rnd  repeated  discharges ;  and  so  aa  to 
compensate  for  the  wear  of  the  movlag 
parts  under  use. 

Johnson,  J.  H.  Improvemouts  h  breeA- 
loading  ordnoMce  asid  /he-.amu,  ettd  he  thek 
projectiles.  (A  eomnonnieation.]  PRtsat 
dated  July  24,  1855.    (No.  1678.) 

This  iuTentioA  consists  mainly  in  a  mods 
of  openinr  Rnd  cleeing  brceeh-Mading  ord- 
nance  Rnd  fire-Rrms  by  moRns  of  r  eom- 
pouod  or  doabl«.Jointed  leTsr^  whereby 
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greater  power  ie  obtained  than  by  an  ordU 
nary  lever,  and  in  the  employment  of  iron 
bttlleta,  abot,  or  shell. 

Brooman,  R.  a.  4n  imprwement  in 
maehntrff  for  wiMkhur  pipet  and  tuhes.  (A 
eomreuDieation.)  ratent  dated  July  24, 
1855.     (No.  1680.) 

Tbia  invention  eonsista  in  an  improve. 
ment  in  the  construction  of  the  roller  dies 
$u  makinf  seamless  metal  pipes  and  tubes* 
for  which  Tetters  patent  were  granted  to  the 
patentee,  March  5,  1853.  (See  Meek.  Ma^. 
vol  lis.  p.  231,  Kou  1571.)  The  present 
improvement  consists  in  bevelling  off  or 
otherwise  cutting  away  the  corners  of  each 
of  the  rollers,  so  that  a  series  of  i^rooves 
will  be  formed  around  the  inner  circum- 


PSTITJBAV,  T.  Jmprovfmenis  in  sihtr^ 
i^g,  giUing,  and  platinising  glass.  Patent 
d«t^  July  24,  1855.    (No.  1681.) 

This  invention  consists  in  coating  glass 
with  solutions  or  producta  obtained  by 
eombining  vegetable  adds  or  bydracids 
(or  these  combined  with  chlorine,  iodine, 
or  bromine,)  with  metallic  salts  of  silver, 
gold,  or  platinum,  the  bases  of  which  are 
combined  with  mineral  acids  or  bydracids. 
An  alkali  must  be  mixed  with  the  motallio 
•ajt,  or  with  the  vegetable  acid. 

Hewitt,  T.  Improvements  im  pumps. 
Patent  dated  July  24,  1855.    (Now  1682.) 

A  descriDtion  of  this  Invention  was  given 
mi  page  179  of  our  last  Number. 

UVTBNAUCKy  A.  p.  Jmprovement0  in 
drging,  and  in  apparatns  to  5e  nsed 
iksrglm  Patent  dated  July  24,  1855. 
(No.  1683.) 

At  one  end  of  the  room  the  patentee  eon- 
ftnieta  astove  or  furnace  with  an  iron- grating 
door,  and  hot  plate  t  at  the  back  of  the  fur- 
luoe  is  a  horif  ontal  flue,  with  Are  bricks  to 
convey  the  flame  and  smoke  ftrom  the  fur* 
luee  to  iron  pipes  (laid  in  a  horizontal  di- 
roetion,  or  nearly  so,  and  within  a  short 
^stance  from  the  floor)  through  the  centre 
of  the  room,  by  which  means  tne  heat  in  the 
drying  room  ia  produced.  Within  and 
around  the  flue,  at  the  back  of  the  stove  ia 
an  iron  boiler  for  heating  water,  of  the  same 
form  aa  the  floe,  and  so  made  that  the  flame 
and  smoke  can  pass  through  the  flue,  sur< 
rounded  by  the  boiler,  to  the  pipes  at  the 
back,  by  which  means  the  water  becomes 
heated ;  bat  thia  boiler  ia  omitted  when  hot 
vattr  is  not  required.  The  door  to  the  fur- 
nace ia  poiiatrttcted  double,  so  as  to  econo* 
mise  tho  beat  as  welt  as  preserve  the  door, 
and  in  order  to  regulate  (lie  draught  of  the 
fnmaoe,  a  door  is  put  to  the  ash-pit,  and  a 
eliding  ventilator  introduced  thereiib  The 
pipes  are  placed  side  by  side  and  over  each 
otLer.  at  a  short  diatanoe  from  the  floor ; 
amA  in  order  to  Maiat  the  draughty  they  art 


slightly  inclined  fVom  the  flue  up  to  the 
chimney.  At  a  little  distance  above  the 
pipes  a  platform  of  stone  is  laid  upon  lon- 
gitudinal iron  bearers,  in  order  to  protect 
from  injury  by  the  over-heating  of  the  pipes 
the  articles  proposed  to  be  dried. 

The  stove  or  furnace  is  constructed  in  the 
following  manner :  The  bottom  or  grating 
ia  formed  with  loose  caat-iron  bars,  let  into 
an  iron  frame,  and  built  in  brickwork.  The 
flue  at  the  back  of  the  furnace  and  next  to 
the  drying-room,  ia  covered  with  stone,  and 
in  the  front  ot  the  furnace  is  fixed  a 
double  iron  door  and  frame.  Over  the  top 
of  the  furnace  ia  fixed  a  hot  pUte  with  east 
iron  frame,  and  three  caat*iron  flaps ;  the 
firame  and  each  of  the  flaps  are  rebated  and 
fitted  together  sufiUciently  loose  to  allow  for 
the  expanaion  of  the  metal,  and,  at  the  aame 
time,  close  enough  to  prevent  the  smoke 
and  flame  from  the  furnace  passing  through 
the  joints.  This  hot  plate  is  intended  to 
reeeive  the  flat-irons  proposed  to  be  heated 
in  a  room  adjoining  tne  drying  room, 
and  to  which  the  hot  plate  is  open,  and 
an  arch  ia  thrown  over  the  aame  in  brick- 
work. 

Bailbt,  B.  Tmpronements  in  manrfacinr* 
ing  knitted  fabrics.  Fateut  dated  July  24. 
1855.    (No.  1684.) 

In  a  previoua  invention  Mr.  Bailey  com- 
bined fierbv  rib  machinery  with  knitting- 
frames,  uo  that  the  two  were  worked  with  a 
rotary  motion,  and  one  presser-bar  was  so 
moved  aa  to  press  on  the  beards  both  of  the 
frame  needles  and  machine  needles.  The 
present  improvements  consist  in  employing 
two  atationaiy  preaser-bars,  one  for  the 
frame  needles  and  one  for  the  machine 
needles ;  the  two  sets  of  needles  being  re. 
spec  lively  moved  to  bring  the  beards  of 
tneir  needles  against  their  respective 
presser-bars. 

BovsFiSLP^  G.  T.  Improvements  in  ect/- 
ting  wood*  (A  communication.)  Patent 
dated  July  24, 1855.    (No.  1685.) 

Theae  improvementa  consist  in  eom- 
bining IB  one  mortise  chisel  a  number  of 
cutting  edges,  each  one  of  which  outa  only 
aa  much  aa  steel  edges  ought  to  cut,  and 
which  are  so  arranged  aa  to  follow  each 
other  in  immediate  succession,  gradually 
widening  the  mortiae  until  the  doaim 
width  haa  been  attained. 

ScuLtr*  v.,  and  B.  J.  Hbtwood.  /«. 
provements  in  vessels  for  containing  and  pre* 
serwingjtuids.  Patent  dated  July  25. 1855. 
(No.  1690.)  ^     '   •^    • 

Cto'ms.— 1.  The  application  to  vessels  for 
preserving  fluids  of  an  air-tight  floating 
piston*  2.  The  construction  oi  inkatanda 
wherein  the  rise  and  fall  of  the  ink  to  and 
from  the  ink  cup  ia  eflected  by  the  action  of 
gravity.    3.  In  fovntnla  inkatands,  a  me- 
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thod  of  mounting  the  dipping  cup  on  a  liol- 
lowpiston  rod. 

Weallens,  W.,  and  G.  A.  Crow,  /m- 
prooements  in  $(eam  engines.  Patent  dated 
July  25,  1865.    (No.  1691.) 

The  principal  feature  of  this  invention 
eonsisU  in  the  taking  of  the  whole  or  any 
part  of  the  force  of  the  piston  or  pistons 
through  one  or  any  numher  of  the  pumps 
which  necessarily  form  part  of  every  steam 
engine,  and  then  bringing  this  force  back  to 
the  cranks  and  main  shaft,  which  are  placed 
between  the  cylinder  or  cylinders  and  the 
pumps. 

Daties,  D.  a  telf-evident  economic  boiler 
for  heating  with  hot  water  buildings  rf  every 
detcripHon,  Patent  dated  July  26,  1855. 
(No.  1692.) 

The  principle  of  this  invention  consists 
in  exposing  large  surfaces  and  small  thick- 
nesses of  water  to  the  action  of  heat.  The 
boiler  is  composed  of  pans  placed  one  within 
the  other.  The  curved  bottom  of  the  lower 
pan  is  concave  throughout  the  length  of  the 
boiler.  The  sides  of  the  outer  pan  and  a 
hollow  set-off  or  flanch  forms  the  return 
flue  by  which  the  flame  is  made  to  pass 
entirely  round  the  sides. 

ScHiELE,  C.  Certain  improvements  in  o&- 
taining  and  applying  motive  power.  Patent 
dated  July  26,  1855.  (No.  1693.) 

Claims. — 1.  A  peculiar  construction  of 
induction  overtures  or  Ungential  openings. 
2.  A  peculiar  construction  of  adjustable  in- 
duction  apertures  or  tangential  openings. 
8.  A  peculiar  construction  of  runner  and  its 
annular  chamber. 

BfiATTiE,  J.  J  eomHnation  or  eontrivanee 
rfa  folding  mattress  {with  or  without  a  tent 
attadted),  hut,  amhulance  for  eonveyanee  of 
wounded  or  sick  persons,  pontoon-rqft  and 
boat,  portable  cietem  and  bath.  Patent  dated 
July  26, 1865.    (No.  1695.) 

This  invention  consists  of  a  mattress  made 
in  five  eompartments  or  divisions,  that  is  to 
say,  one  centre  piece  (which  may  be  sub- 
divided), two  side  pieces,  and  two  end  pieces, 
all  connected,  so  as  to  allow  of  lU  being 
adapted  to  tJie  required  forms  for  the  seve. 
ralpurpoaes  above  mentioned. 

^MCELIM,  T.  A.  Improvements  in  treats 
hkg  or  preparing  eefoe.  Patent  dated  July 
26,  1855.    (No.  1698.) 

This  invention  relates  to  lo  distilling 
roasted  coffee  as  to  obtain  ''a  fixed  solid 
basis  without  residuum  or  grounds,  and  per- 
fectly soluble  in  water,  a  liquid,  pale,  lim- 
Sid  volatile  aroma ;  and  the  following  pro- 
nets  resulting  from  either  the  solid  basis 
or  the  liquid  sroma,  vis.,  a  product  to  be 
termed  cofiiBe-butter  (beurre  de  teSi)  and 
liquid  coilee.** 


PROVISIONAL   SPECIFICATIONS    NOT   PRO. 
CRBDED  WITH. 

White,  A.  Swinging  beds  and  covers 
and  tents,  to  enable  soldier. <i  and  others  to  sleep 
off  the  ground,  and  dry,  with  or  without  an 
ordinary  tent.  Application  dated  July  20, 
1855.    (No.  1641.) 

In  the  first  part  of  this  invention  a  bed 
frame  for  sixteen  men  is  suspended  on  four 
tripod  stands  of  wood,  or  metal  piping;  each 
stand  formed  of  three  legs  is  so  jointed 
together  at  top  as  that,  when  not  in  use, 
they  will  lie  close  together,  each  leg,  if  of 
wood,  having  at  its  other  end  a  ferrule  form*, 
ing  a  fork. 

Johnson,  J.  H.  Improvements  in  axles 
for'railway  and  other  purposes.  Application 
dated  July  20,  1855.    (No.  1643.) 

In  this  invention,  the  wheels  are  fast  on 
the  oxle,  but  each  has  a  separate  and  inde- 
pendent movement  of  its  own.  The  im- 
provements consist  in  forming  the  axle  of 
two  parts  united  by  a  suitable  coupling-box 
in  the  centre  of  the  axle. 

Moll,  F.  The  employment  qf  new  ««- 
terials  in  the  manufacture  qf  paper.  Appli- 
cation dated  July  20,  1855.    (No.  1645.) 

Fibres  obtained  from  the  potatoe,  the  fir- 
tree  (and  other  cornifera),  and  cotton  or 
linen  rags  are  the  "new  materials"  (!) 
mentioned  by  the  inventor. 

Feau-Lbfbbvrb,  £.  Improvements  in 
obtaining  motive  power.  Application  dated 
July  20,  1855.    (No.  1647.) 

This  invention  is  based  upon  some  advan- 
tagea  suppoaed  to  be  derived  from  the  em- 
ployment of  a  vacuum  formed  in  an  inverted 
tube. 

Perrt,  O.  H.  An  improvement  or  im- 
provements in  vessels  or  cases  to  be  used  for  the 
preservation  qf  articles  if  food,  (A  commu- 
nication.) Application  dated  July  21,  1855. 
(No.  1651.) 

The  inventor  constructs  cases  having  on 
the  top  a  short  neck  fitted  with  a  cup -like 
flange  capable  of  holding  any  liquid  or  fused 
solid  substance.  The  neck  is  closed  by  a 
cap  with  a  screw  on  its  interior,  which  takes 
into  a  corresponding  screw  on  the  exterior 
of  the  lower  part  of  the  neck.  The  cap  is 
screwed  on  oy  a  spanner  fiimished  with 
holes,  into  which  projections  on  the  cap 
take,  and  an  India  rubber  or  other  washer 
is  placed  in  the  cap. 

McLaren,  R.,  and  S.  W.  Puoh.  Im- 
provements in  the  manrfaeture  qf  art\^leial 
fuel  andJlre-Ughters,  and  in  moulds  to  be  em- 
ployed therein.  Application  dated  July  21, 
1855.    (No.  1652.) 

The  inventors  propose  to  manufacture 
ftiel  from  spent  tan,  cow-dung,  cocoa-nut 
flbre,  saw-dust,  ooke,  eoal-duat,  resin,  oils, 
naphtha,  pitch,  and  nitre,  and  fire-lighters 
from  the  saipe  substances,  omittin|;  theeoke 
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and  coaUdnst.  The  moulds  are  fonned  with 
conei  and  false  bottoms. 

GooDTCAR,  C.  Improvements  in  the  tur- 
facet  uted  for  printing.  (  Partly  a  communi - 
cation.)  Application  dated  July  21,  1855. 
(No.  165*.) 

The  object  of  this  inrention  is  "  to  apply 
hard  roanu&ctures  produced  by  compound- 
ing India-rubber  and  sulphur,  with  or  with- 
out other  matters,  whether  in  printing  from 
surfaces  or  plates." 

DuGOALE,  A.  Jn  improvement  in  the 
eoMtruetion  if  locomotive  engines.  Applica- 
tion dated  July  21,  1855.    (No.  1656.) 

This  iuTention  consists  of  an  improved 
mode  of  retarding  and  stopping  locomotive 
engines  on  railways  by  the  aid  of  the  steam. 
To  this  end  an  additional  steam  way  from 
the  valve-box  to  the  working  cylinder  is 
provided,  and  steam  is  admitted  to  both 
aides  of  the  piston  simultaneously. 

Kenwortht,  W.  £.,  and  H.  Green- 
wood. Improvements  in  the  construction  of 
screw  propeUersn  Application  dated  July 
21,  1855.  (Ntf.  1660.) 
T.  These  improvements  relate  to  fixing  the 
blades  of  screw  propellers  to  the  boss  or 
centre  which  is  fixed  on  the  shaft,  and 
consist  in  forming  dovetailed  recesses  in 
the  boss,  and  corresponding  dovetails  on 
the  blades. 

GooDTCAR,  C.  Improvements  in  the  ma- 
nt^acture  tf  wheels  for  carriages,  and  other 
vehieUt  where  India-rubber  is  used.  Appli- 
cation  dated  July  23,  1855.     (No.  1663.) 

This  invention  has  for  its  object  the 
manufacture  of  wheels  for  carriages  and 
other  vehicles  of  the  hard  compounds  of 
India-rubber,  with  or  without  metal. 

GooDTBAR,  C.  An  improvement  in  manum 
faeturifig  moulded  articles  made  of  compounds 
rf' India-rubber,  (A  communication.)  Ap- 
plication dated  July  23,  1855.    (No.  1664.) 

This  invention  consists  in  introducing 
water  or  other  fluid  into  the  moifld  with 
the  compound  of  India-rubber,  by  which 
means,  when  the  mould  is  subjected  to  heat, 
to  produce  the  change  in  the  India-rubber 
compound,  the  water  or  fluid  will  be  ex- 
panded into  steam  which  will  force  the 
India-rubber  into  all  the  parts  of  the 
mould. 

Goodyear,  C.  Improvements  in  hands  or 
straps  for  confining  or  holding  papers  or 
documents  and  other  articles  where  India- 
rubber  is  used.  Application  dated  July  23, 
1855.    (No.  1665.) 

This  invention  consists  in  making  such 
bands  or  straps  partly  of  vulcanized  India- 
rubber,  where  it  is  desired  that  the  bands 
or  straps  should  be  elastic. 

GooDTEAR,  C.  Improvements  in  the  ma^ 
ntfaeture  qf  combs.  Application  dated  July 
23,  1855.    (Na.l666.) 
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These  improvements  consist  in  intro- 
ducing meUl  into  the  interior  of  India- 
rubber  combs  to  give  strength  thereto. 

GooDTEAR,  C.  Improvements  in  the  mofiM- 
faeture  if  boats  and  other  vessels.  Appli- 
cation dated  July  23,  1855.    (No.  1667.) 

This  invention  consists  in  combining 
and  cementing  together  sheets  and  parts 
of  hard  compounds  of  India-rubber  into 
the  form  of  a  boat  or  vessel. 

Craig,  W.  G.  Improvements  in  the  mode 
or  method  of  consuming  smoke,  and  [  in  the 
machinery  or  apparatus  employed  \therein. 
Application  dated  July  24,  1855.'  (No. 
1670.) 

In  locomotive  or  other  boilers  it  is  pro- 
posed to  flx  a  tube  to  connect  the  mid- 
feather  or  division  in  the  fire-box,  by 
means  of  which  the  fuel  is  conveyed  into 
the  inner  chamber  of  the  fire-box.  The 
said  tube  is  to  be  in  combination  with  an 
outlet  forming  a* water  space. 

Bradley,  L.  Improvements  in  reaping 
machines.  Application  dated  July  24,  1855. 
(No.  1672.) 

The  cutters  used  are  somewhat  of  the 
form  of  "sickles"  applied  to  wheels  or 
discs  of  which  there  is  a  series,  caused  to 
rotate  by  means  of  bands  or  straps  from  a 
drum  on  the  main  axle  acting  upon  pul- 
leys on  the  axles  of  the  discs  or  wheels. 

Twist,  S.  Jn  improvement  or  improve^ 
ments  in  produmng  ornamental  inscriptions 
and  devices  on  glass.  Application  dated 
July  24,  1855.    (No.  1675.) 

This  invention  relates  to  such  inscrip- 
tions and  devices  as  are  produced  on  the 
back  of  a  sheet  or  plate  of  glass.  The  inscrip- 
tions and  devices,  after  having  been  drawn 
in  outline,  and  more  or  less  tinted  with 
colours,  are  backed  up  with  silver  or  gold 
leaf,  that  is  to  say,  the  gold  or  silver  leaf 
when  viewed  from  the  front  of  the  glass 
plate  constitutes  the  ground  upon  which  the 
inscription  or  device  is  made.  Gold  and 
silver  and  other  metals  and  alloys  in  the 
form  of  leaf  or  foil  are  generally  employed 
for  this  purpose.  This  invention  consists 
in  applying  gold,  silver,  or  other  metallic 
paper  in  place  of  the  metal  leaf. 

Steanb,  S.  £.  The  application  qf  per- 
fumery to  articles  qf  domestic  use,  such  as 
candles,  starch,  washing-blue,  lamp-^l,  and 
such  like  articles.  Application  dated  July 
24, 1855.    (No.  1679.) 

This  invention  consists  in  impregnating 
or  mixing  with  the  articles  named  in  the 
title  perfumes,  such  as  orris  root,  camphor, 
musk,  sandalwood,  lavender,  &c.,  or  es- 
sential oils,  gums,  or  spice,  that  throw  out 
a  perfume,  varying  the  same  as  may  be  pre- 
ferred. 

Goodyear,  C.  -  Improvements  in  the  ma- 
ntrfacture  of  carriages  and  other  vehicles. 
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Applicadon  dftUd  /oly  34,  IS55, 
10860 

Tbii  ipvention  ooaiUU  in  eombining  or 
flfm«nting  shetta  and  pMrU  of  IndU  rubber 
oompouDda  ioto  tbo  fonn  of  tbe  body  of  • 
euTitgo  or  other  vehielo,  beforo  aubjeetiag 
tb«  Mino  to  beat, 

PoTiv»  J.  B.  M.,  Mid  A.  G.  N.  LmaiB. 
jin  imprtm^d  ewmpontion  oppUcable  to  tilt 
coating  qf  iroUf  tpood,  tton§,  wietalt,  and  other 
iubttancti*  Applicttion  datod  July  24, 
1855.     (No.  1587.) 

Tbii  oompoittioo,  whieh  is  oalled  *'  vol. 
OAoic  cement,"  eontifta  of  25  parte  of  oil, 
and  75  of  pulverised  sulphur. 

TucKEn,  E.  S.  Jn  mprowed  bu$k  and 
hook  for  otayi,  Applieation  datod  July  25, 
1855.    (No.  1088.) 

It  is  a  oommon  praotice  to  aew  a  large 
book  on  to  stays  in  front  of  the  bnsk  for 
tbe  purpose  of  keeping  various  artiolea  of 
ladies  dress  down  at  the  waiat,  and  from 
the  atrain  upon  tbe  hook  it  ia  liable  to  tear 
out  Now  this  Intention  conaiata  in  making 
a  Buitable  aperture  or  slot  in  tbe  bnak,  and 
in  ahaping  a  book  in  aucb  manner  at  the 
back  of  the  head  aa  to  At  into,  and  be 
ftrmly  retained  in  the  required  position  in 
tho  busk.  A  bole  must  be  made  in  the 
stay  oovering  to  allow  of  the  book  paaaing 
through  it 

GinARD,  J.  Improoementi  in  generating 
and  applffing  eteam  to  rotary  enginee  of  an 
Unproved  eonstrueiion.  Application  datod 
July  25,  1855.    (No.  1689.) 

Tbia  invention,  whioh  baa  reference  prln- 
otpally  to  an  improved  eonatruotion  of 
ateam  boiler,  eonaiata  ia  aa  arrangement  of 
tho  interior  apaeea  or  fluea  by  which  the 
beating  aur&cea  are  to  be  increaaed,  and 
greater  atrenffth  and  durability  to  be  oh- 
tained.  In  cho  oonatruction  of  the  fluea, 
plat#a  of  tinned  metal  are  employed  in  aueh 
manner  that  the  hot  gaaea  from  the  fumaee 
and  tbe  water  reapeetively  fill  tho  alternate 
tpaoea  between  them. 

Hall,  T.  M.  Jmproeewunte  in  the  eon- 
etmeiion  of  ekimmeye,  more  partienlarlp  ap^ 
plieahle  to  the  eJUmneye  and  fnnntle  rflooo^ 
motive  and  marine  enginee.  Applieation 
dated  July  26,  1855.    (No.  1694.) 

Tfaeae  improvementa  cenaiat  ia  fitting  a 
moveable  or  rotatory  tap  to  tbe  ohimney  or 
ftinnel,  auoh  top  being  cut  obliquely  at  a 
considerable  angle,  tbe  highest  park  being 
always  kept  on  the  aide  next  the  wind  or 
draught  by  an  ordinary  vane. 

OsnoB,  J.  Impronemente  ia  pnmpe.  (A 
oommunieatioa.)  AppUeation  dated  July 
26,  1855.    (No.  1696.) 

The  iaveafeor  makea  tbe  body  of  the 
pump,  and  both  the  upper  and  lower  boxea, 
of  one  pieoo  ia  eaat  iron.  Above  aad  below 
tbaoe  bosaa  aro  to  be  planed  reoeiven  «r 
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bottlea  whieh 

and  aacenaion  pipea,  &e. 
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PJlOyiSIONAL  PROTECTIONS. 

Dated  January  17,  1856. 

1M.  Samuel  RttellflTe  Csnington,  of  Stockport, 
Cbostor,  hat  mantiraeturer.  Certain  improremenu 
in  the  maavfictvre  of  hate,  and  in  maehinexyor 
apparatus  connected  tberawith. 

Dated  February  1,  1855. 
S71.  Allan  Mscpherson,  of  Bn^eeele,  Belginm, 
gentleman.    Improvementa  In  obtaining  and  ap- 
plying motive  power.    A  oommunie atioo. 

278.  Edward  Schiiehkar,  of  Halifax,  York, 
manufacturer.  ImproTementi  in  dyeing  and 
eolourlng  wools,  haire,  ellkt,  yarne,  and  textile 
Ihtariec  made  of  tbe  eame  materials  either  wholly 
oroartially. 

275.  George  Holcroft,  Joseph  Smith,  end  Thomas 
Holcroft,  of  Manehester,  engineers.  Improve- 
ments  in  maehlnerjr  for  preparing,  spinning,  and 
doubling  cotton  and  other  f  brons  materiala. 

279.  Andrew  Lamb,  of  SoutbamptoUf  Rants, 
engineer,  and  John  Ronalds,  of  the  tame  place^ 
shipbuilder  and  naval  arehlceet.  An  improvement 
in  the  eonstruotlon  of  iron  shipe,  boaU,  and  ether 
similar  structures. 

281.  Henry  Bestwiek,  of  Manchester,  Laaeas- 
ter,  brassfounder,  and  Joseph  Bury,  of  the  same 
plaoe,  brassfonnder.  Certain  tmpiovomeaca  ia 
eocks,  taps,  or  valves. 

283.  James  Timmins  Chaneoi  of  Birmingham. 
Improvements  in  furnaces  ussd  for  flattening 
glees. 

285.  Augusts  Eughne  Dannequin,  of  Rno  da 
rEchiquier,  Paris,  Ullor.  Certain  improvements 
in  caoutchouc  or  any  other  waterproof  garments. 

2S7.  Benjamin  Franklin  Miller,  of  New  York, 
United  States.  Improvements  in  vontUaton  toe 
chimneys  and  other  pnrposea* 


NOTICES  OF  INTENTION  TO 

PROCEED. 

{Prom  the  *'  London  Oanette,**  February  26tk, 

1856.) 

2288.  James  Septimus  Ceckings  and  Ferdhiand 
Petts.  Certain  improvamenta  In  sookata  tof  hold- 
ing whips  and  caodles,  parts  of  which  are  aleo  ap- 
plicableao  the  sockets  or  irons  for  holding  cairlage 
and  other  lamps. 

280S.  Samuel  Kent.  Imprevemente  in  purify- 
ing and  maasuriag  water,  parts  of  whieh  an  epfU- 
cable  to  maasuiiof  other  fluidiu 

2S10.  William  Church.  An  Improvement  or 
improvements  In  the  mannfheture  of  ordnance. 

2314.  Theodore  AugusUn  Claeys.  Improve- 
menta  in  tbe  manufactme  of  corks  and  bongs. 

2318.  Jules  Hyppolite  Clement.  An  improved 
break  for  railway  carriages,  parts  of  which  are  ap- 
plleable  to  brcaka  fer  otaor  purposes. 

2320.  Thomas  TeyXot.  Imprpf emeata  in  appa- 
ratus for  axtingviihing  Ore  by  maaof  pf  water, 
part  of  which  is  also  applicable  tp  governing  the 
diecharge  of  Snide  for  other  purposes. 

2231.  John  Adeock.  Impreved  apparatna  for 
maainriaf  and  indicating  the  dlaUMO  travelled 
by  shina  or  other  vessels. 

22S2.  Charles  Edwin  Jones.  Certain  improre- 
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UST  or  BBAUSD  SATKMTS. 


'^•'    215 


209.  John  Darie  MorriM  Stirling.  IminrDTe- 
ments  in  eoatlng  silTer,  copper,  sine,  and  irony  and 
alloys  of  those  metals. 

2344.  William  Smith.  ImproTMSMts  in  eew- 
injr  machines.    A  cemmnnication. 

S850.  Thomas  Craven  and  Mattheir  Pickles. 
ImproTements  in  weaTing. 

S352.  Pierre  Antolne  Hennr  Pvaot.  Improve- 
ments in  manufacturing  mUlstonM. 

2354.  Thomas  Valentine  and  Daniel  Foster. 
Improvements  in  power  looms. 

2378.  John  Healer*  John  Foster,  and  John  Lowe. 
Improvemenu  in  maehineiy  to  he  nsod  tn  draw- 
ing, moulding,  foroiingt  Md  forging  varloitt  ar- 
ticles of  metal. 

2387.  Edward  Stark.  Improvements  In  pens 
for  writing. 

2426.  Thomas  Webster  Rammell.  Improve- 
ments in  preparing  black  lead,  ehalk«  and  other 
materials  used  for  drawing,  writing,  and  marking. 

tMt.  Julius  Honan.  Impvovements  in  mn- 
ehinery  f!»r  enttlng  np  woven  and  ether  thbiles. 

M4f.  Augustus  DaemLaef.  Maehiaerjror  an- 
pwatoa  for  agtlenltnral  pnrpoeee  to  he  need  in 
eomMnation  with  stattoBsry  steam  power. 

2642.  John  Pnrsloe  Fisher.  Certain  impTov»> 
ments  in  the  eonstraotlon  of  the  hammers  of 
pianofbrtes. 

2703.  Anguste  Dusautoj.  New  and  nseful  ma- 
chinery for  cutting  cloth  and  other  substances. 

2734.  William  Nunn.  An  improved  table,  wash- 
eland,  mlrrori  l^c,  comhined  in  one  piaee  of  fur- 
niture. 

2799.  John  Horslej.  Certain  means  of  treating 
4«iQine  and  iodine,  and  Mher  mineial  medicines, 
in  order  to  eanae  them  to  combine  with  eod-liver 


•il,  or  anr  other  flsh  oil,  er  with  seed  oIL 

2797.  John  Henry  Johnson,  An  improved  ap- 
paratus for  Jiseovtrlug  the  le»kage  or  escape  of 
gas.    A  commnnleatian* 

2351.  William  Sangster.  Improvements  in  the 
Bunufacture  of  stays  and  corsets. 

38.  George  TomluMonBouifleld.  Impfoveinents 
In  the  mannfoetnn  of  Jacquard  pUod  or  terry 
Ihhrics  when  partl-eelowed  yams  are  need.  A 
eemmnnication. 

80.  Jane  Ann  Herbert.  An  improved  method 
of  exttaeUng  the  dirt,  er  the  gum,  or  the  eoleur- 
faig  matter,  or  the  prindple  from  vKrfoue  vegeta- 
ble or  animal  substances  or  materials.  Aeommu- 
nieation. 

90.  Emae  Cwutantin  Frits  Sautelet    An  im- 
ling. 
ley.   A  novel  instrument  for 


proved  procees  of  tanning. 

IH.WUllamPranfley. 
exercising  the  third  flager,  and  thereby  faeiUtating 
the  playing  upon  mnsieal  instruments. 

119.  John  Hamilton,  Jun.     Improvements  In 
eenstmcting  the  permanent  ways  of  railways. 

186.  Louis   Antoine  Eomatn   Richottx. 


Im- 


provements In  elock-worfcs. 

193.  George  Brooks  Pottit  and  Henry  Fly  Smith. 
Improvements  in  gas-heating  apparatus. 

236.  Daniel  FoxwelL  Improvements  in  sewing- 
BMchines. 

237.  WUU«n  Heniy  Lwicaster  and  James  Smith. 
Improred  arrangements  for  the  appUcatlnn  of  gas 
ana  atmospheric  air  to  the  generation  of  heat  in 
flimace  or  other  1Lm$$,  and  the  consumption  of 
smoke. 

243.  Samuel  Palmer  Gladstone.  Improvements 
In  the  construetian  of  mnsts  and  yards. 

265.  Henry  Bender.  A  new  or  improved  lubri- 
cating material. 

268.  John  Barker  Anderson.  Improvements  in 
the  manufoeture  of  soap,  pans  of  whieh  Im] 


of  lubrication. 


9  288.  John  O'Metm  Beamish.  An  Improvement 
in  the  manufoeture  of  morocco  leather. 

306.  Thomas  Mills.  Improvements  in  machi- 
nery for  the  maauraetnre  of  looped  fabrics. 

912.  Francis  Montgomery  Jennings.  Improve- 
ments in  bleaching  vegetable  fibres. 

326.  Franklin  Prestage.  Improvements  in  loco- 
motive engines. 

345.  John  N\allace  Duncan.  Impforemonts  in 
or  connected  with  apparatus  for  the  generation 
and  application  of  steam  toj  impelUng  purposes. 

Opposition  can  be  entered  to  tho  granting 
of  a  Patent  to  nny  of  the  parties  in  tht  above 
List,  who  have  given  notice  of  their  inten- 
tion to  proceed,  within  twenty-one  days  from 
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CUNNINGHAM'S  PATENT  IMPROVEMENTS  IN  REEFING  SAILS. 

In  1850,  Mr.  H.  D.  P.  Cunninghanii  R.N.,  obtained  a  patent  for  a  method  of  reefing  the 
square  sails  of  ships  by  rolling  them  upon  revolving  yards,  and  for  a  method  of  imparting 
rotary  motion  to  the  yards,  partially  by  means  of  the  weight  of  the  yard  and  its  attach- 
ments. This  invention  was  described  at  length  at  page  441  of  our  fifiy.seventh  volume 
(No.  1J30),  where  it  was  also  spoken  of  with  entire  approbation.  We  have  subsequently 
become  acquainted  with  numerous  instances  in  which  it  has  been  employed  with  very  great 
advantage-  A  few  days  since,  for  example,  while  making  a  short  journey  by  train,  we 
casually  heard  the  master  of  a  ship  assert  that  be  recently  saw  a  vessel,  with  which  his  own 
was  in  company,  and  which  was  fitted  with  Mr.  Cunningam's  improvements,  shorten 
sail  and  change  her  course  with  SQ  muct^  facility,  that  she  altogether  and  easily  avoided 
dangers  from  which  he  himself  escaped  with  extreme  difficulty,  and  that  only  with  a  delay 
of  nearly  eight-and-forty  hours.  The  rapidity  and  ease  with  which  the  vessel  in  company 
was  worked  arose  entirely  from  the  facilities  afforded  by  the  improved  ree^^g  arrange- 
ments. 

We  have  now  to  lay  before  our  Evaders  certain  improvements  which  {lave  recently  been 
made  by  Mr.  Cunningham  upon  his  previous  plans. 

He  now  uses  a  double  yard,  or  tW^  yards  connected  with  each  othefi  one  being  made  to 
revolve  round,  and  the  other  fixed  ypon  its  axis,  and  upon  or  from  the  revolving  yard  or 
roller  he  rolls  the  sail  up  and  off.  He  imparts  rotation  to  the  revolving  yard  by  the  several 
methods  described  in  the  i^pecific^^ion  of  his  former  patent,  that  is,  by  (^e  action  of  hoist- 
ing upon  or  slacking  the  chain  Ut>  or  haulyards  passed  under  the  y^rd,  and  working  in 
an  indented  grooved  boss  fixed  on  (pe  yard,  such  indented  groove  being  intended  to  prevent 
the  chain  slipping  or  rendering  rotund  the  said  yards  ;  in  other  words,  tq  prevent  the  yard 
from  turning  round  in  the  bight  of  t^e  chain,  except  when  acted  upon  by  jfoisting  or  lowering 
upon  one  part  thereof,  or  by  the  application  of  a  band  or  bands  or  rqpe  or  ropes  wound 
round  the  revolving  yard,  one  end  of  which  is  to  be  confined  to  the  yaydt  and  the' unrolling 
or  unwinding  of  which  when  acte^  upon  is  to  produce  rotation  in  the  ^evolving  yard.  Or 
he  imparts  rotation  to  the  revolving  yard  by  applying  thereon  a  coggf^f  boss  or  ring,  and 
by  leading  the  chain  tye  or  haulyards  through  a  block  secured  to  the  yitrd  which  does  not 
revolve,  or  to  the  iron-work  on  the  revolving  yard  (which  iron-work  dqes  not  revolve),  the 
sheave  in  this  block  being  indented  in  the  same  manner  as  described  in  the  former  speci- 
fication with  reference  to  the  boss.  The  pin  or  axis  of  the  sheave  is  to  be  a  fixture  to  the 
sheave,  that  is  to  say,  the  sheave  will  carry  the  pin  rpund  with  it  when  revolving,  instead 
of  revolving  on  the  pin  as  in  an  ordinary  block  ;  t)te  sides  of  the  block  or  pulley  being 
suitably  constructed  for  the  purpose.  He  hUo  proposes  to  elongate  the  axis  or  pip  so  that 
it  may  protrude  to  a  suitable  disUncs  fropd  the  side  of  the  blook  or  pulley,  the  part  so  pro- 
truding bein^  screw. threaded  so  as  to  form  an  endless  screw.  The  block  or  pulley  is  so 
fixed  with  reference  to  the  cogged  boss  or  ring  that  the  endless  screw  Ukes  into  the  cogs 
thereon  so  that  when  the  sheave  in  the  block  is  turned  round  by  hauling  or  lowering  on 
the  chain,  rotation  will  be  imported  to  the  revolving  yard,  and  thereby  the  sail  will  be 
rolled  upon  or  unrolled  from  the  yard.  There  are  many  other  mechanical  arrangements 
by  which  rotation  may  be  produced. 

We  have  thus  far  referred  to  those  yards  which  hoist  up  or  lower  down  when  the  sails  are 
reefed  or  unreefed,  and  in  which  the  weight  of  the  yard  and  attachment  acts  as  an  im- 
portant auxiliary  in  producing  rotation  ;  hut  in  the  case  of  lower  or  standing  yardf,  the  roU- 
tion  of  the  yard  is  produced  by  drawing  the  chain  over  or  along  the  indented  grooif^d  boss  or 
siieave  by  suitable  purchases,  of  by  drawing  off  or  unrolling  the  bands  or  ropes  fixed 
to  the  yard.  He  also  proposes  to  turn  lower  yards  round  by  means  of  a  winch  wofked  aloft 
and  upon  the  spindle  of  which  a  cogged  wheel  communicates  with  a  cogged  wheel  fixed  on 
the  yard ;  a  superior  purchase  i^  tlius  obtained  for  heavy  lower  yards.  For  enabling  the 
sail  to  clear  the  centre  fittings  on  the  rotating  yard,  he  employs  the  same  arrangements  as 
those  dencribed  in  the  specification  before  mentioned,  but  with  the  following  impi-qveroents; 
viz.,  instead  of  sewing  the  rope  on  to  the  edges  or  sideK  of  the  division  in  the  sail,  in  the 
nianner  known  by  sai. makers  by  the  term  "roping,"  he  puts  the  rope  in>ide  the  tabling  of 
the  canvas,  and  stitches  the  twu  parts  of  the  canvas  firmly  together  and  tightly  airainst  the 
rope,  thus  leaving  a  raised  edge  to  the  canvas,  upon  which  the  travellers  will  slide  more 
freely  than  on  tlie  ordinary  roping.  He  also  forms  this  raised  edge  by  preparing  the  canvas 
with  a  coating  of  solution  of  India-rubber,  and  the  canvas  being  made  to  overlap  the  rope, 
he  unites  the  two  parts  by  pressure,  the  India-rubber  being  subjected  to  a  certain  process 
to  enable  it  to  resist  the  effects  of  difierences  of  temperature.  Instead  of  carrying  the  sides 
of  the  division  straight  down,  he  makes  the  bottom  of  the  division  narrower  than  the  top,  in 
order  to  relieve  the  raised  edging  from  strain.  Instead  of  leading  the  top  gallant  sheeU 
above  the  yard  through  blocks  fixed  to  the  upper  part  of  the  yard  arm  iron  as  before,  he 
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]«tdt  the  sheet  of  the  |ail  #boTe  ttirough  sheaTe  holes  in  the  unrevolving  yard,  or  through 
blocks  or  checks  fixe4  thereto  or  in  connection  therewith,  such  blocks  being  fitted  with 
swifels  to  turn  round  so  as  to  adjust  themselves  to  the  direction  of  the  sheet  He  also 
applies  the  plan  of  rolling  up  sails  to  reef  thenii  and  ptce  vert4,  to  all  the  square  sails  of 
ships,  and  proposes  tq  carry  down  the  division  in  the  sails  to  such  a  depth,  if  required,  as 
to  roll  the  sails  up  almost  eptirely.  He  rolls  up  or  unrolls  the  boom  or  galT  sails  of  ships 
or  Teasels  by  causing  the  boom  to  revolve  for  that  purpose. 

Fig.  1  of  the  engravings  on  page  217.  represents,  in  sectipn,  t]ie  two  yards  before 
alluded  to,  with  the  chain  tye  or  haulyard  leading  under  the  revolving  yard,  and 
through  sheave  holes  in  the  mast,  and  ^tted  to  a  topmast.  B  is  a  section  of  the  revolving 
yard,  upon  which  is  fixed  a  whebed  boss,  embraced  on  each  side  by  the  hoops»  6,  and 
attached  to  the  iron  work  on  the  nxed  yard,  A,  of  which  H  represents  the  hoop.     G  is  th'e 

garrall  sliding  up  and  dovm  the  mast,  to  which  the  yard,  A,  is  shown  attached.  It  is  not, 
owever,  necessary  that  the  fixed  or  revolving  ya^d  only  or  flways  shall  be  attached  to  the 
parrall.  It  may  be  convenient  to  attach  the  yard,  B,  to  the  parrall,  and  to  have  an  attach- 
ment by  rope  from  the  yard.  A,  to  the  mast.  In  the  figure  the  unrevolving  yard  is  also 
represented  much  larger  than  the  revolving  yard  ;  this  is  not  absolutely  necessary.  The 
revolving  yard  may  be  the  same  size,  or  larger,  than  the  unrevolving  yard.  E  and  D  are 
the  ends  of  the  haulyard,  the  end,  D,  by  being  hauled  upon  or  slackened  (the  end,  E,  being 
kept  fast),  conveys  rotation  to  the  revolving  yard,  as  described  in  the  specification  of  the 
former  patent. 

Fig.  2  represents  the  mode  of  conveying  rotation  to  the  revolving  y^rd  by  means  of  the 
axis  of  a  block  or  pulley  (the  sheave  of  which  is  whelped  or  indented  to  receive  the  links 
of  the  chain  haulyards  or  tye.)  This  axis  is  elongated,  and  protrudes  beyond  the  side  of  the 
block,  and  is  wormed  or  formed  into  a  screw,  which  is  made  to  work  mto  the  teeth  of  a 
cogged  wheel  or  hoop  attached  to  the  revolving  yard,  B.  This  yard  is  properly  fitted  in  the 
centre,  and  attached  \o  the  ^xed  yard,  A.  D  is  an  end  view  of  the  block,  wi^h  the  whelped 
pulley ;  £  its  elongated  axis;  J  JT,  are  the  teeth  on  t^e  cogged  wheel  attached  to  the  yard, 
B  ;  FG  is  the  chain,,  tye,  or  haulyard,  passing  through  blocks  on  each  side  the  mast,  as  at 
H,  and  through  the  block,  I).  If  the  end  of  this  chain,  say  at  G,  be  kept  fast,  and  the 
other  end,  F,  be  pulled  upon,  rotation  will  f)e  conveyed  to  the  revolving  yard,  B,  by  the 
wormed  axis,  E,  operating  on  the  cogged  wheel,  J,  as  before  explained. 

Fig.  S  is  a  front  view  of  the  two  yards.  B  B  is  the  revolving  yard  secured  to  the  fixed 
yard,  A  A,  at  the  points,  P  P  and  J  J,  and  so  fitted  as  to  turn  round  freely  at  and  in  the 
several  points  of  attachment ;  N  N  are  the  jacstays  for  securing  the  sail  to  the  yard ;  M  M 
are  bolts  for  securing  the  inner  parts  of  the  sail  to ;  Q  O  are  holes  through  which  the  rope 
(head  earring)  is  rove,  for  secuf  mg  (he  outer  part  of  the  sail.  G  and  F  represent  the  chain 
before  described. 

In  the  engravings  the  revolving,  or  indeed  both  the  yards,  are  represented  as  formed  of 
an  entire  spar.  But  the  middle  part  of  the  yards»  and  especially  that  of  the  revolving 
yard,  might  be  made  with  great  advantage  of  tubular  iron ;  that  is,  formed  of  an  iron  tube, 
upon  which  the  whelped  boss  and  other  attachments  could  be  fixed,  and  into  which  the 
wooden  sides  or  outer  ends  of  the  yards  might  be  inserted  and  securely  confined. 

In  fig.  4  A  A  represents  a  boom  fitted  to  revolve.  It  is  connected  to  the  mast  at  B, 
throuffh  the  collar,  a,  and  pin.  ^,  while  its  outer  end,  B',  is  free  to  revolve  in  a  collar,  c, 
held  by  the  main  sheet  C  is  the  sail,  the  fore  part  or  luff  of  which  is  fitted  with  one  of 
the  patent  bonnets  or  aprons,  as  before  described.  The  fore  part  of  the  sail  is  formed  with 
a  raised  edve.  Travellers  (see  fig.  5),  which  are  connected  with  other  travellers  working 
on  a  slip  of  canvas  with  a  raised  edge  attached  to  the  mast  (see  G  fig.  7)i  work  up  and  down 
the  raised  edge  on  the  sail.  The  bonnet  is  attached  to  these  travellers.  The  sail  is  attached 
to  the  boom  by  earrings  at  the  ends,  and  also  to  a  jackstay.  The  end  of  the  boom  at  B  is 
fitted  with  handles,  H,  by  which  it  is  to  be  turned  round.  When  required  {o  reef  the  sail, 
the  peak  and  throat  haulyards,  M  N,  are  lowered,  upon  which  the  gaff,  Y,  lowers,  and  the 
handles,  H,  and  boom  being  turned  ronnd,  the  sail  is  rolled  up  round  the  boom,  as  shown 
at  fig.  7.  The  arrangement  of  the  bonnet  on  the  fore  part  of  the  sail  provides  for  its 
attachment  to  the  mast,  and  at  the  same  time  enables  it  to  be  rolled  round  the  boom,  e. 
Fig.  6  shows  the  seam  or  hollow  cut  in  the  jaws  of  the  gaff,  to  clear  the  strip  of  canvas 
with  the  raised  edge.  The  reverse  operations  to  those  described  will  shake  or  let  out  the 
reef.  A  purchase  may  be  applied  to  cause  the  rotation  of  the  boom,  as  well  as  or  in  place 
of  the  handles.  l\  is  not  absolutely  necessary  to  have  the  bonnet  T|ie  fore  part  of  the 
tail  may  be  bronght  up  to  the  mast  fmd  laced  to  it  The  lacing,  of  course,  must  be  unlaced 
as  its  tolls  up. 
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(Concluded  from  p.  201 J 

M.  Seguin,  in  1889,  controverted  the 
position  that  derived  power  could  be  got  by 
the  mere  transfer  of  heat,  and  by  calculation 
from  certain  known  data,  such  as  the  law 
of  Mariotte,  viz.,  that  the  elastic  force  of 
gases  and  vapours  increased  directly  with 
the  pressure  ;  and  assuming  that  for  vapour 
between  100**  and  150°  cenligprade  each  de- 
gree of  elevation  of  temperature  was  pro- 
duced by  a  thermal  unit,  he  deduced  the 
equivalent  of  mechanical  work  capable  of 
being  performed  by  a  given  decrement  of 
heat ;  and  thus  concluded  that  for  ordinary 
pressures  about  one  gramme  of  water  losing 
one  degree  centigrade  would  produce  a 
force  capable  of  raising  a  weight  of  500 
grammes  throusth  a  space  of  one  metre ;  this 
estimate  is  a  little  beyond  that  given  by  the 
more  recent  experiments  of  Mr.  Joule.  M. 
Seguin  has,  however,  since  the  accurate  and 
elaborate  experiments  of  M.  Regnault  ne- 
cessarily varied  his  estimate,  as  by  these 
experiments  it  appears  that,  within  certain 
limits,  for  elevating  the  temperature  of 
compressed  vapour  by  one  degree,  no  more 
than  about  '^ths  of  a  degree  of  total  heat  is 
required;  consequently,  the  equivalent  mul- 
tiplied in  this  ratio  would  be  1666  grammes, 
instead  of  500.  Other  investigators  have 
given  numbers  more  or  less  discordant,  so 
that  without  giving  any  opinion  on  their 
different  results,  this  question  may  be  con- 
sidered at  present  far  from  settled.  M. 
Regnault  himself  does  not  give  the  law  by 
which  tiie  ratio  of  heat  varies  with  refer- 
ence to  the  pressure,  and  is  still  believed  to 
be  engaged  in  researches  on  the  subject, 
one  involving  questions  of  which  experi- 
ments on  the  mechanical  effects  of  elastic 
fluids  seem  to  offer  the  most  promising 
means  of  solution. 

One  of  the  greatest  difficulties  which  had 
presented  itself  to  Mr.  Grove's  mind,  with 
reference  to  the  theory  of  Carnot,  had  been 
one  of  analogy,  derived  from  the  received 
theories  of  electricity.  Many  electrical 
cases  might  be  cited  in  which  no  electri- 
city is  supposed  to  be  lost,  though  a  certain 
mechanical  effect  is  produced  by  the  electri- 
city ;  if,  for  insUnce,  a  ball  vibrates  between 
a  positively  and  negatively  electrified  sub- 
stance, none  of  our  electrical  theories  lead 
us  to  believe  that  any  difference  in  the 
actual  amount  of  electricity  transferred 
would  be  occasioned  by  the  ball  being  at- 
tached to  a  lever  which  would  strike  a  wheel 
or  produce  any  other  mechanical  effect. 

In  preparing  this  evening's  communioa- 
tion  an  experiment  had  occurred  to  him, 
which,  though  performed  with  imperfect 
*ppar*tua  and  therefore  requiring  verifloa- 


tion,  does,  as  far  as  it  goes,  support  the  view 
derived  from  the  negation  of  perpetual  mo- 
tion, viz.,  that  when  electricity  performs 
any  mechanical  work  which  does  not  return 
to  the  machine,  electrical  power  is  lost.  The 
experiment  is  made  in  the  following  man- 
ner :  A  Ley  den  jar  of  one  square  foot 
coated  surface  has  its  interior  connected 
with  a  Cuthbertson's  electrometer,  between 
which  and  the  outer  coating  of  the  jar  are  a 
pair  of  discharging  balls  fixed  at  a  certain 
distance  (about  |  an  inch  apart).  Between 
the  Leyden  jar  and  the  prime  conductor  is 
inserted  a  small  unit  jar  of  nine  square 
inches  surface,  the  knobs  of  which  are  0*2 
inch  apart. 

The  balance  of  the  electrometer  is  "now 
fixed  by  a  stiff  wire  inserted  between  the 
attracting  knobs,  and  the  Leyden  jar  charged 
by  discharges  from  the  unit  jar.  After  a 
certain  number  of  these  (22  in  the  experi- 
ment performed  in  the  theatre  on  this  occa- 
sion), the  discharge  of  the  large  jar  takes 
place  across  the  (-inch  interval ;  this  may 
be  viewed  as  the  expression  of  electrical 
power  received  from  the  unit  jar.  The  ex- 
periment is  now  repeated,  the  wire  between 
the  balls  having  been  removed,  and  there- 
fore the  "  tip  "  or  the -raising  of  the  weight, 
is  performed  by  the  electrical  repulsion  and 
attraction  of  the  two  pairs  of  balls ;  at  22 
discharges  of  the  unit  jar  the  balance  is 
subverted,  and  one  knob  drops  upon  the 
other,  but  no  discharge  takes  place,  showing 
that  some  electricity  has  been  lost,  or  con- 
verted into  the  mechanical  power  which 
raises  the  balance.  By  unother  mode  of 
expression  the  electricity  may  be  supposed 
to  be  masked  or  analogous  to  latent  heat, 
and  would  be  restored  if  the  ball  were 
brought  back,  without  discharge,  by  ex- 
traneous force. 

This  experiment  has  succeeded  in  so  large 
an  average  of  cases,  and  so  responds  to 
theory,  that  notwithstanding  the  imperfec- 
tion of  the  apparatus,  Mr.  Orove  places 
much  reliance  on  it ;  indeed  it  is  difficult  to 
see,  if  the  discharges  or  other  electrical  ef- 
fects were  the  same  in  both  cases,  why  the 
raising  the  ball,  being  extra  and  the  ball 
being  capable  by  its  fall  of  producing  elec- 
tricity or  other  force,  force  would  not  thus 
be  got  out  of  nothing,  or  perpetual  motion 
attained. 

The  experiment  is  believed  to  be  new, 
and  to  be  suggestive  of  others  of  a  similar 
character,  which  may  be  indefinitely  varied. 
Thus,  two  balls  made  to  diverge  by  elec- 
tricity should  not  give  to  an  electrometer 
the  same  amount  of  electricity  as  if  they 
were,  whilst  electrified,  kept  forcibly  toge- 
ther, an  experiment  which  may  be  tried  by 
Coulomb's  torsion  balance. 
.  There  is  an  advantage  in  eleotrioal  ezp«- 
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riments  of  this  class,  as  compared  with  those 
on  beat,  tis.,  that  though  there  is  no  perfect 
insulation  for  electricity,  yet  our  means  of 
insulation  are  immeasurably  superior  to  any 
attainable  for  heat. 

Similar  reasoning  might  be  applied  to  other 
forces;  and  many  eases,  bearing  on  this 
subject,  have  been  considered  by  Mr.  Grove 
in  his  essay  on  the  •*  Correlation  of  Phy- 
sical Forces." 

Certain  objections  to  these  views  were 
then  discussed,  and  especially  some  appa- 
rently formidable  ones  presented  by  M. 
Matteucci  in  a  paper  published  by  him  some 
time  ago.* 

I  This  distinguished  philosopher  cites  the 
fact,  that  a  voltaic  hattery  decomposing 
water  in  a  voltameter,  while  the  same  cur- 
rent is  employed  at  the  same  time  to  make 
an  electro-magnet,  nevertheless  gives  in  the 
voltameter  an  equivalent  of  gas,  or  decom- 
posed substance,  for  each  equivalent  of 
chemical  decomposition  in  the  cells,  and 
will  give  the  same  ratios  if  the  electro-mag- 
net  be  removed.  In  answer  to  this  objeo- 
tion  it  may  be  said,  that  in  the  circum- 
stances under  which  this  experiment  is 
ordinarily  performed,  several  cells  of  the 
battery  are  used,  and  so  there  is  a  far  greater 
amount  of  force  generated  in  the  cells  than 
is  indicated  by  the  effect  in  the  voltameter. 
If,  moreover,  the  magnet  is  not  interposed, 
still  the  magnetic  force  is  equally  existent 
through  the  whole  circuit ;  for  instance,  the 
wires  joining  the  plates  will  attract  iron 
filings,  deflect  magnetic  needles,  &c.  By 
the  iron  core  a  small  portion  of  the  force  is 
absorbed  while  it  is  being  made  a  magnet, 
but  this  ceases  to  be  absorbed  when  the 
magnet  is  made ;  this  is  proved  by  the 
recent  observations  of  Mr.  Latimer  Clarke, 
which  were  fully  entered  into  and  extended 
by  Mr.  Farsday,  in  a  lecture  at  the  Insti- 
tution (Jan.  20,  1854).f  It  is  like  the  case 
of  a  pulley-and-weight,  which  latter  exhausts 
force  while  it  is  being  raised,  but  when  raised 
the  force  is  free,  and  may  be  used  for  other 
purposes. 

If  a  battery  of  one  cell,  just  capable  of 
decomposing  water  and  no  more,  be  em- 
ployed, this  will  cease  to  decompose  while 
making  a  magnet.  There  must,  in  every 
case,  he  preponderating  chemical  affinity  in 
the  battery  cells,  either  by  the  nature  of  its 
elements  or  by  the  reduplication  of  series, 
to  effect  decomposition  in  the  voltameter; 
and  if  the  point  is  just  reached  at  which  this 
is  effected,  and  the  power  is  then  reduced  by 
any  resistance,  decomposition  ceases.  Were 
it  otherwise,  were  the  decomposition  in  the 

•  Arehives  des  Sclenoes  Fbysiqnei,  vol.  iv.,  p. 
SM. 

t  Proeesdings  of  the  Eeyal  Institution,  vol.  i., 
p.  H5. 


voltameter  the  exponent  of  the  entire  forcct^ 
of  the  generating  cells,  and  these  could 
independently  produce  magnetic  force,  this 
latter  force  would  be  got  from  nothing,  and 
perpetual  motion  be  obtained. 

In  another  case,  cited  by  M.  Matteucci, 
viz.,  that  a  piece  of  zinc  dissolved  in  dilute 
sulphuric   acid  gives  somewhat  less   heat 
than  when  the  zinc  has  a  wire  of  platinum 
attached  to  it,  and  is  dissolved  by  the  same 
quantity  of  acid,  the  argument  is  deduced, 
Uiat  as  there  is  more  electricity  in  the  se- 
cond than  in  the  first  case,  there  should  be 
less  heat ;  but,  as  according  to  our  received 
thepries,  the  heat  is  a  product  of  the  elec- 
tric  current,   and  in    consequence  of  the 
impurity  of  zinc,  electricity  is  generated  in 
the  first  case  molecularly  in  what  is  called 
local  action,  though   not    thrown    into    a 
general  direction,  there  should  be  more  of 
both  heat  and  electricity  in  the  second  than 
in  the  first  case,  as  the  heat  and  electricity 
due  to  the  voltaic  combination  of  zinc  and 
platinum  are  added  to  that  excited  on  the 
surface  of  the  zinc,  and  the  zinc  should  be, 
as  in   fact  it  is,  more  rapidly  dissolved. 
Other  instances  are  given  by  M.  Matteueci, 
and  many  additional  cases  of  a  similar  de- 
scription might  be  suggested.    But  although 
it  is  difficult,  perhaps  impossible,  to  restrict 
the  action  of  any  one  force  to  the  production 
of  one  other  force,  and  one  only,  yet  if  the 
whole  of  one  force,  say  chemical  action,  be 
supposed  to  be  employed  in  producing  its 
full  equivalent  of  another  force,  say  heat, 
then  as  this  heat  is  capable  in  its  turn   of 
reproducing  chemical  action,  and,  in  the 
limit,  a   quantity  equal   or  at   least  only 
infinitely  short  of  the  initial  force ;  if  this 
could  at  the  same  time  produce  indepen- 
dently another  force,  say  magnetism,  we 
could,  by  adding  this  to  the  total  heat,  get 
more  than  the  original  chemical  action,  and 
thus  create  force  or  obtain  perpetual  motion. 
The  impossibility  of   perpetual    motion 
thus  becomes  a  valuable  test  of  the  approach 
that  in  any  experiment  we  may  have  made 
to  eliminating   the  whole  power  which  a 
given  natural  force  is  capable  of  producing ; 
it  also  serves,  when  any  new  natural  phe- 
nomenon  is  discovered,  to    enable  us    to 
ascertain  bt>w  far  this  can  be  brought  into 
relation     with    those    previously    known. 
Thus  when  Moser  discovered  that  dissimilar 
metals  would  impress  each   other  respec- 
tively with  a  faint  image  of  their  super- 
ficial   inequalities,— that,    for  instance,   a 
copper  coin  placed  on   a  polished   silver 
plate,  even  in  the  dark,  would,  af\er  a  short 
time,  leave  on  the  silver  plate  an  impression 
of  its  own  device,  it  occurred  to  Mr.  Grove 
that  as  this  experiment  showed  a  physical 
radiation  taking  place  between  the  metals^ 
it  would  affi>rd  a  xeafon  for  the  effiscti  pro- 
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duced  in  Yolta'i  oontact  experiment,  with- 
out supposing  a  force  witl^out  consumption 
or  change  in  the  matter  evolving  it  This 
le4  him  to  try  the  effect  of  closely  approxi- 
mating discs  of  zinc  and  copper  without 
bringing  them  into  metallic  contact ;  and  it 
was  fovLYnl  that  discs  thus  approximated,  and 
then  quickly  separated,  affected  the  elec- 
troscope just  as  though  they  had  been 
brought  into  contact.  Without  giving  any 
opinion  as  to  what  may  be  the  nature  of  the 
radiation  in  Moser's  phenomena,  this  expe- 
riment removes  the  difficulty  presented  by 
that  of  Yolta  to  the  chemical  theory  of  elec* 
tiicity. 

The  present  scope  of  the  argument  from 
the  negation  of  perpetual  motion  leads  the 
mind  to  regard  the  so-called  imponderables 
as  modes  of  motion,  and  not  as  different 
kinds  or  species  of  matter.  The  recent 
progress  of  science  is  continually  tending 
to  get  rid  of  the  hypotheses  of  fluids,  of 
occult  qualities,  or  latent  entities,  which 
might  have  been  necessary  in  an  earlier 
stage  of  scientific  inquiry,  and  from  which  it 
is  now  extremely  difficult  to  emancipate  the 
mind ;  but  if  we  can,  as  it  is  to  be  hoped  we 
shall  ultimately  arrive  at  a  general  dynamic 
theory,  by  which  the  known  laws  of  motion 
of  masses  can  be  applied  to  molecules,  or 
the  minute  structural  parts  of  matter,  it 
seems  scarcely  conceivable  that  the  mind  of 
man  can  further  simplify  the  means  of  com- 
prehending natural  phenomena. 


CONSTRUCTION     AND     PROPUL- 
SION OF  VESSELS. 

MR.  W.  BRIDGES  ADAMS* B  METHOD  OF  WELD- 
ING THE  SHEETS  OF  IRON  SHIFS,  ETC. 

'  In  February,  1852,  there  appeared  in  the 
Practical  Mechanict*  Joumaif  an  article  by 
Mr.  W.  Bridges  Adams,  entitled  "  Surplus 
Engineering  Labour."  It  was  on  the  occa- 
sion of  the  engineering  strike.  In  discuus- 
ing  the  question,  the  nUure  progress  of  en- 
gineering was  dwelt  on,  the  possible  disap- 
pearance of  the  exotic  cotton  manufacture, 
and  the  advent  of  iron  shipbuilding  on  a  scale 
never  before  contemplated,  an^.  by  means 
which  were  pointed  out  We  quote  from 
the  article  as  follows : 

**  We  see  as  yet  but  the  beginning  of  ocean 
locomotion.  We  wait  for  the  chemists  who 
are  in  arrear  of  travelling  mechanism,  even 
as  they  are  in  advance  of  the  mechanism  of 
food  cultivation.  In  casting  away  timber, 
the  ship  material  of  our  youth,  provided 
by  nature  for  one  period  of  our  progress,  a 
material  which  limited  us  to  size,  we  enter 
upon  the  uses  of  iron,  the  limit  of  whose 
properties  we  as  yt t  know  not,    Mfigr  of 


its  qualities  we  have  worked  out  We  can 
hermetically  coat  it  an4  stop  rust  We 
oan  rivet  it  into  air-tight  cells  and  forbid 
it  to  sinV.  We  can  defy  fire  penetrating 
beyond  the  limits  we  assign  to  it  We  can 
make  icy  caverns  in  its  cells,  and  ipaintain 
polar  cold,  and  we  can  keep  up  blast  fur- 
naces in  its  entrails  to  serve  as  lungs  to 
confer  on  it  life  and  pou-er  of  locomotion. 
But  as  yet  we  have  not  got  to  our  limits  in 
form,  proportion,  and  size.  Our  iron  forges 
are  as  yet  toys,  and  must  change  their  loca- 
tion. The  dwarfish  workshops  of  the  hills 
roust  give  place  to  the  giants  of  the  ocean 
border;  for  the  proportions  needed  are  no 
longer  capable  of  land  transit  As  the 
whale  is  to  the  racehorse,  so  is  the  ocean 
steamer  to  the  land  locomotive.  It  is  size 
that  gives  speed  in  the  water,  that  makes 
the  largest  of  the  sea  waves  seem  but  as 
ripples  of  the  pond ;  and  to  obtain  size  in 
the  ship,  it  is  essential  that  the  parts  com- 
posing it  be  of  great  size  also — that  the  iron 
ribs  and  iron  planking  be  proportional  to 
the  whole.  Pigs  of  iron  may  be  trans- 
ported in  any  number  from  the  river  to  the 
water  side,  and  may  then  be  aggregated  to 
the  requisite  form  and  proportion  at  the 
smallest  expenditure  of  fuel  and  labour. 
The  heat  that  makes  the  iron  malleable  may 
help  to  forge  it  to  its  shape,  may  help  to 
put  it  into  the  structure  of  which  it  is  to 
form  a  part.  The  fewer  the  number  of 
pieces  in  the  vessel  the  stronger  it  would  be. 
Could  the  vessel  be  soundly  forged  in  one 
mass,  without  Joint  or  seam,  it  would  be  still 
better,  and  all  that  approximates  to  this  is  a 
gain.  Till  the  tools  and  machinery  for  these 
purposes  shall  be  erected  at  the  water's 
edge,  we  cannot  construct  the  vessels  we 
need,  thoroughly  to  master  the  ocean  and 
tame  it  to  the  purposes  of  man,  to  make  it 
a  smooth  highway  whereon  men  may  travel 
as  safely  and  as  commodlously  as  on  land. 
For  if  we  can  attain  the  size  to  smooth  the 
waves  of  the  ocean,  we  are  sure  of  corre- 
sponding increased  speed  and  the  absence 
of  sickness ;  we  can  be  safe  from  fire,  safe 
from  wreck,  safe  from  famine  and  the  tor- 
tures of  thirst" 

There  are  here  two  ideas  prominent} first,  • 
the  making  vessels  of  what  we  call  enor- 
mous size,  an  idea  more  than  once  put  forth 
by  Mr.  Adams,  before  writing  the  paper  we 
quote  from  ;  and  secondly,  forging  instead 
of  rivetinff  the  iron  vessel  together.  The 
idea  was  clear,  though  the  practical  method 
was  not  described,  and,  for  the  apparent 
reason,  that  Mr.  Adams  contemplated  a 
patent  for  that  and  other  improvements, 
which  we  now  proceed  to  give  an  account 
of.* 

«  Patent  dated  May  12, 1855.    (No.  1072.) 


MceUnlei* 


C0N6TBUCTI0N  OF  tESSELS. 


March  8, 18U. 


223 


The  patent  sets  forth  the  desirahility  of 
oonstrueting  our  vesselg,  with  two  shells  or 
plankings,  an  inner  and  outer,  for  the  sake 
of  security  against  damage,  by  striking 
rocks  or  otherwise,  and  going  down  pliimli, 
as  did  the  Tayleur,  and  as  others  have 
done,  and  will  continue  to  do«  on  the  ordi- 
nary mode  of  construction.  The  shells  are 
connected  together,  not  in  the  cellular  rl- 
Teted  mode,  adopted  in  Mr.  Russel's  ves- 
sel, hut  by  stay  bolts  at  intervals  of  three 
to  four  feet,  forming  distance  pieces  to 
keep  the  shells  at  the  proper  distance 
apart  and  secure  them,  just  as  the  fireboxes 
of  locomotive  engines  are  formed,  probably 
the  strongest  structure  known  for  resisting 
strains.  The  shells  being  thus  fixed  toge- 
ther, are  filled  with  melted  bitumen  or 
similar  substance  (mixed  or  not  with  other 
materials)  up  to  the  requisite  height  above 
the  water  line.  Thus  a  structure  of  great 
strength  will  be  obtained,  and  rust  will  be 
prevented  by  the  adhesion  of  the  hedted 
bitumen,  which,  adhering  also  to  the  stay, 
bolt,  will  present  throughout  a  very  power- 
ful, and  yet  elastic,  general  stay  to  the 
structure,  while  the  expense  will  be  mate- 
rially lessened,  in  respect  both  to  the  ma- 
terial, and  to  the  quantity  of  iron  em- 
ployed. 

These  shells  may  be  put  together  by 
riveting  at  the  joints  and  afterwards  weld- 
ing or  brazing  the  joints,  but  the  preferred 
method  is  to  weld  them  solidly  by  a  novel 
process.  Before  describing  it  we  will  ge- 
nerally state  the  principles  which  must 
govern  all  sound  welding. 

If  a  mass  of  puddled  iron,  with  the  cinder 
quite  taken  out,  be  thoroughly  hammered 
into  a  bloom  and  then  rolled  out,  it  will 
probably  be  found  homogeneous — that  is, 
free  from  specks  or  cracks  ;  but  if  two  such 
blooms  be  heated  in  the  furnace  to  a  weld- 
ing heat  for  the  purpose  of  uniting  them, 
and  afterwards  hammered  and  rolled  toge. 
ther,  it  will  be  found  that  the  union  will  be 
imperfect,  and  the  joints  in  contact  full  of 
flaws  and  minute  crevices.  If  we  plane  the 
surface  of  a  piece  of  what  is  called  '*  scrap 
iron,"  we  shall  find  it  full  of  minute  flaws, 
resembling  the  grain  of  some  kinds  of  wood. 
The  philosophy  of  this  is  very  clear.  Iron 
heated  to  the  condition  of  welding  has  & 
powerful  attraction  for  oxygen.  If  a  piece 
of  iron  thus  heated  be  withdrawn  from  a 
furnace,  it  will  instantly  be  covered  with  a 
scale,  which  is  oxide  of  iron,  and  which 
shrinks,  cracks,  and  falls  off";  when  a  second 
seals  forms,  and  so  on  till  the  heat  is  low- 
ered to  the  point  where  its  affinity  for 
oxjgen  is  lessened.  Now,  if  two  pieces  of 
iron  intended  to  be  welded  together  are 
withdrawn  from  a  furnace,  portions  are 
scaled  ovet ;  Attd  if  those  scales  are  welded 


up,  the  connection  becomes  what  is  called  a 
**  cold  shot;"  that  is,  the  scale  of  oxide  ot 
iron  destroys  the  continuity  of  the  weld,  and 
the  mass  is  not  homogeneous,  or  only  so  in 
parts,  precisely  as  dry  flour  interposed  be- 
tween a  baker's  rolls  prevents  adhesion.  To 
prevent  this  oxide  forming,  smiths  are  ac- 
customed, in  small  work,  to  sprinkle  over 
the  incandescent  surfaces  silicious  sand, 
which  melts  into  a  glue  and  shuts  out  the 
oxygen,  but  is  disadvantageous  in  other 
ways. 

Reasoning  thus,  that  the  process  bf  weld- 
ing  is  simply  a  perfect  contact  of  the  sur- 
faces of  iron  quite  clean,  and  in  the  incah- 
descent  state,  Mr.  Adams  purposes  to  Use 
another  plan  of  keeping  the  incAndescenC 
iron   from   oxydising.      Every   one   knows 
that  the  wick  of  a  candle  surrounded  by 
flame  is  not  consumed,  but  that  if  it  b^ 
projected  beyond  the  wall  of  flame,  it  is 
immediately  burnt  away  by  the  contact  of 
the  oxygen.    In  welding,  Mr.  Adams  applies 
the  same  principle.     A  gasometer,  With  gas 
under  a  considerable  and  suflScient  pressure, 
and  a  similar  vessel  with  air  underpressure, 
communicate  by  flexible  or  other  tubes  with 
two  perforated  pipes,  pierced  through  their 
whole  length  wuh  orifices  nearly  close  toge- 
ther ;  with  the  due  chemical  mixture  of  the 
air  and  gas,  a  sheet  of  intense  fiame  is  thus 
induced,   which   is    perfectly   manageable, 
and  may  be  directed  exactly  on  the  required 
surfaces  without  burning  away  the  edges  or 
other  portions,  and  with  this  fiame  the  access 
of  the  oxygen  to  the  iron  is  perfectly  cut  off. 
The  action  of  this  elongated  blow-pipe  heat 
will  be  very  rapid,  and  of  course  a  stream  of 
water  may  be  made  to  move  along  the  iron 
below  the  heated  parts,  to  prevent  the  beat 
spreading.    When  the  adjoining  surfaces  are 
to  be  welded,  an  opening  must  be  leA  be- 
tween them  for  the  fiame  to  play.     When 
the  incandescent  condition  is  attained,  pres- 
sure— hydrostatic  pressure  in  preference — is 
applied,  and  the  surfaces  are  homogeneously 
united  without  blows,  scales,  or  dirt.    In 
fact,  such  an  operation  could  be  performed 
in  a  drawing-room.     Thus  the  whole  of  the 
iron  vessel  may  be  forged  of  one  homoge- 
neous piece,  without  either  joint  or  seam. 
And  it  will  be  a  great  advantage,  not  attain- 
able in  any  ^ther  mode,  to  have  a  practically 
inexhaustible  supply  of  fuel  in  the  gaseous 
form  carried  from  a  convenient  spot  by  flexi- 
ble tubes  to  heat  any  length  of  joint  simul- 
taneously, and  prevent  "  buckling."     This 
will  obviate  much  difficulty  in  ship  struc- 
ture.   The  same  process  is  applied  to  the 
forging  of  shafts,  which  are  prepared  in 
short  cylinders,  turned  at  the  ends  to  salient 
and  re-entrant  cones,  heated  in  the  mode 
desoribed,  and  pressed  together  in  suecea- 
sion. 
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It  is  obf  ious  that  the  sacoess  of  the  ope- 
ration depends  on  preventing  the  scale  of 
oxide  from  forming,  and  the  rapid  and 
simultaneous  heating.  With  convenient 
tools  the  whole  operation  would  be  far  more 
rapid  and  economical  than  any  riveting  can 
be;  and  there  is  another  important  oonsi- 
deration — ^a  sheet  of  welded  iron  of  half  an 
inch  in  thickness  will  be  stronger  than  three 
quarter  inch  iron  riveted.  In  other  words, 
there  will  be  a  saving  of  one-third  the 
weight  of  metal.  With  equal  thickness,  the 
strength  would  be  nearly  duplicated.  Mr. 
Adams  applies  a  similar  process  for  brazing 
the  joints.  * 

The  next  part  of  Mr.  Adams's  improve- 
gients  consists  in  constructing  paddle  wheels 
or  propeller  connections,  so  as  to  prevent 
what  is  technically  called  **  back  lash." 
The  arrangement  is  by  applying  the  force 
through  the  medium  of  India-rubber  or 
other  springs,  which  undergo  a  certain 
amount  of  compression  before  the  force 
takes  effect  in  moving  the  machinery ;  thus 
there  is  an  absorption  of  such  power  as 
would  otherwise  induce  percussion,  which 
power  is  given  out  again,  as  required,  and 
the  springs  thus  form  a  kind  of  compensa- 
tion balance.  The  effect  of  this  must  be 
greatly  to  prevent  vibration  in  the  vessel, 
and  also  to  economise  power  and  fuel. 

Another  improvement  is,  for  the  better 
lighting  of  vessels  by  night  and  in  fogs. 
At  present  vessels  are  lighted  by  oil  or 
candles,  inclosed  in  glass,  and  not  particu- 
larly remarkable  at  sea,  which  lights 
are  apt  to  Wax  dim  or  go  out,  and  have 
to  be  taken  down  to  be  replenished.  Mr. 
Adams's  method  is  to  light  by  gas,  pre- 
pared  on  the  ole&ant  method  by  dropping 
oil  or  grease  through  a  heated  pipe  passing 
through  the  furnace  or  through  the  galley 
fire.  In  this  mode  there  will  be  no  risk,  as 
the  gas  is  only  generated  in  exact  propor- 
tion to  the  consumption.  As  it  forms  in 
the  pipe,  it  is  carried  up  tu  the  head  of  the 
chimney,  and  may  there  form  a  corolla  of 
lambent  flame,  there  issuing  out  on  all 
sides,  and  will  be  as  conspicuous  in  the 
distance  as  an  iron-works  or  the  flame  of  a 
volcano. 

The  last  proposition  is  for  a  sound  signal. 
Atmospheric  air  is  compressed  by  the  engine, 
into  a  reservoir,  and  discharged  continu- 
ously through  a  gigantic  trumpet,  with  an 
incessant  or  intermittent  warning  sound. 
Those  who  have  been  at  sea  well  know  how 
much  more  striking  is  the  sound  of  a 
speaking  trumpet  than  that  of  a  bell. 

*  Bertram's  patent  tpeclflet  the  application  of 
portable  forgts  to  weld  iron  plates  together.  The 
inventor  employs  a  kind  of  retort  force  lined  with 
flre  clay,  which  is  to  be  charged  with  Tael  and 
closed  with  a  luted  door.    Tho  nossle  must,  of 


\& 


PREVENTING  EXPLOSIONS  IN 
STEAM  BOILERS. 

We  have  received  from  Mr.  Harshman, 
of  Dayton,  a  pamphlet  containing  his  views 
on  the  electrical  development  of  heat,  and 
the  means  of  saving  fuel,  and  preventing 
explosions  in  steam  boilers.  Mr.  Harsh- 
man  has  been  employed  for  several  years  in 
carrying  on  a  series  of  experiments,  having 
especial  reference  to  the  relations  of  the 
electrical  condition  of  metals  to  the  deve- 
lopment of  heat  in  steam  boilers,  and  the 
means  of  reducing  the  danger  of,  or  rather 
preventing  explosions.  We  mention  these 
facts  to  show  thst  Mr.  Harshman's  theory 
is  no  new  fledged  thing  thrown  at  random 
on  the  world  at  the  instant  of  its  concep- 
tion. The  facts  in  the  matter  have  been 
patiently  proved  by  experiment,  and  the 
theory  adopted  has  been  rather  the  result  of 
the  experiments,  than  the  experiments  the 
result  of  the  theory.  We  therefore  ask  for  this 
subject  the  attention  that  it  deserves  in  re- 
spect to  its  own  importance,  and  the  manner 
in  which  it  has  been  approached  by  the  in- 
ventor. We  would,  however,  be  distinctly 
understood  as  neither  advocating  nor  dis- 
paraging it.  We  shall  give  the  theory  in 
few  words,  and  then  detail  an  interesting 
experiment  at  which  we  were  present. 

Mr.  Harshman's  theory  is,  that  water 
contains  a  large  amount  of  latent  heat, 
which,  under  some  circumstances,  is  capa- 
ble of  being  rapidly  and  dangerously  de- 
veloped, and  under  others  of  being  gradu- 
ally  freed  without  danger,  and  that  to 
accomplish  this,  it  is  necessary  to  establish 
an  electric  or  galvanic  equilibrium  in  the 
boiler.  That  an  iron  boiler,  covered  in  all 
but  its  fire  surface  and  flues,  with  a  copper 
coating,  generates  steam  very  rapidly, 
saving  half  the  fuel,  and  cannot  be  ex- 
ploded. It  may  rupture  by  over-pressure, 
and  relieve  itself  by  allowing  an  escape  of 
steam,  but  it  cannot  explode.  This  he  has 
tested  to  his  own  satisfaction  by  single  and 
comparative  experiments,  and  has  now  set 
out  to  prove  to  others. 

The  first  experiment  was  made  a  week 
ago  to-day  in  this  city.  We  were  present 
in  company  with  others,  and  were  highly 
interested.  The  experimental  boiler  cm- 
ployed  was  a  small  cylinder  without  flues, 

course,  be  lined  with  fire-clay  also,  and  the  forge 
must  be  applied  in  eloae  contact  with  the  iron  to 
be  heated.  Thus,  the  inside  of  the  forse  and  the 
nozsle  must  be  a  glowing  furnace.  This  arrange- 
ment cannot  heat  a  long  shut  simultaneously, 
and  if  the  fuel  happens  to  be  exhausted  before  the 
weld  is  complete,  it  seems  probable  that  the 
welder  will  "come  to  grief"  by  " buckllnfr,"  and 
other  diffleuUies.  Moreover  the  tackle,  and  rail- 
ways, and  smiths'  hsmmen,  and  adjustments 
would  certainly  not  simplify  the  matter.  With 
gas  and  pressure,  all  becomes  simple  and  noiadess, 
and  capable  of  acting  through  any  length  of  time. 
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12  inches  long  and  8  inches  in  diameter. 
The  cylinder  was  made  of  iron  *02  inches 
thick,  and  the  ends  somewhat  thicker.  The 
seams  were  riveted  and  soldered,  and  the 
safety  valve  fastened  to  the  boiler  by  solder. 
The  furnace  was  of  common  construction, 
without  return  flue.  The  boiler  was  placed 
in  a  strong  frame  of  iron,  the  ends  being 
confined,  one  by  a  bar  extending  across  the 
end,  and  the  other  by  a  square  piece  of  iron 
in  the  centre.  One  half  the  surface  of  the 
cylinder  was  exposed  to  the  action  of  tlie 
fire,  the  other  half  was  covered  with  copper. 
The  ends  were  also  covered  with  copper. 
The  safety  valve  was  confined  by  a  long 
wire  attached  to  a  spring  balance.  The  fuel 
employed,  was  hickory  wood  well  dried.  The 
boiler  being  placed  in  such  position  that  its 
explosion  could  do  no  damage,  the  fire  was 
lighted,  and  the  observers  withdrew  to  a 
distance  to  observe  the  pressure  at  the 
balance,  and  watch  the  operation  of  the  ex- 
periment In  a  few  moments,  steam  had 
risen  to  a  hundred,  a  hundred  and  fifty,  and 
two  hundred  pounds,  and  in  less  than  half 
an  hour,  the  balance  indicated  a  pressure 
of  two  hundred  and  sixty  pounds.  At  this 
point,  steam  was  observed  to  issue  from  un- 
derneath the  copper  sheeting.     The  safety 
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valve  was  drawn  tighter,  and  the  fire  con- 
tinued for  ten  minutes,  steam  continuing  to 
issue.  The  safety  valve  was  then  loosed  and 
steam  blown  off,  and  the  fire  put  out.  On 
first  examination,  the  boiler  seemed  only  to 
have  opened  at  the  seam  abound  the  front 
head,  and  at  the  point  where  the  safety  valve 
was  fastened ;  but  subsequent  careful  in- 
spection showed  that  the  iron  had  opened 
in  little  fissures  in  several  places  which 
were  perfectly  tight  under  any  ordinary 
pressure,  but  gave  vent  at  the  high  pressure 
to  which  this  experiment  was  carried.  The 
ends  of  the  boiler  had  bulged  out  to  some 
extent,  and  the  impression  of  the  square  nut 
at  one  end  was  left  very  distinctly  crushed 
into  the  copper  jacket  The  day  was  clear 
and  cold,  with  the  wind  blowing  from  the 
West 

This  experiment  was  repeated  on  Satur- 
day  with  the  same  result. 

Now,  according  to  all  ordinary  experience, 
the  boiler  should  have  burst  with  great 
force.  Yet  we  are  witnesses  to  the  fact  that 
it  only  ruptured  and  gave  vent  to  the  steam 
as  easily  as  a  safety  valve  usually  relieves 
an  ordinary  boiler. — (American)  Railroad 
Record,  * 
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Mr.  J.  Mawson,  of  Newcastle-upon- 
Tyne,  has  introduced  an  improved  photo- 
graphic camera,  in  which  great  portability 
and  efficiency  are  combined.  It  is  one  of 
the  lightest  and  most  compact  of  the  port- 
Fig.  1. 


able  class,  and  not  less  convenient,  or  in 
other  respects  inferior  to  the  more  bulky. 
It  is  suitable  for  every  climate,  and  it 
should  be  observed,  that  though  very  light, 
it  is  subslantialf^and  likely  to  be  extremely 

Fig.  2. 
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durable.  The  focufris  obtained  in  the  most 
convenient  manner,  by  ipeans  of  a  screw, 
the  head  of  which  projects  beneath  the 
focussing  tablet  The  rigid  brass  tube 
which  usually  projects  from  the  lens,  has 
substituted  for  it  a  collapsable  tube.    It  is 


available  for  the  calotype,  collodion,  albu- 
men, waxed  paper,  and  other  photographic 
processes,  and  may  be  fitted  either  with 
simple  achromatic  lenses  for  views,  or 
compound  lenses  for  portraits. 

Fig.  1  of  the  accompanying  engravings 


shows  the  camera  unfolded.  Thfe  base  con- 
sists of  a  slide  and  sheath.  l*he  slide  bears 
a  bracket,  to  which  the  lens  is  attached  by 
means  of  a  ^lidihg  front.  The  sheath  car- 
ries Oie  main  frame,  which  is  grooved, 
either  for  one  or  two  dark  chambers,  and 
the  focusing  glass.  The  body  is  composed 
of  strong  leather-like  cloth,  both  light- 
proof  and  water-proof.  One  end  of  the 
body  is  fixed  to  the  main  frame,  and  the 
other  is  connected  with  the  lens  by  a  coni- 
cal tube  of  pHartk  cloth,  the  neck  of  which 
is  elastic,  and  contracts  over  a  collar  behind 
the  lens.  The  projection  at  the  back  of 
the  instrument  shows  the  focUsing  tablet, 
with  a  shutter  for  its  protection,  and  a 
screen  which  supplies  the  place  of  the 
ordinary  focusing  cloth. 

Fiff.  2  represents  the  camera  folded. 
Foldmg  is  effected  by  first  detachitig  the 
cloth  tube  from  the  lens,  and  packing  it 
with  the  body  in  the  space  between  the 
dark  chambers  and  focusing  glass.  The 
slide  is  then  screwed  in ;  and,  when  re- 
leased from  the  detent  in  front,  the  main 
frame  is  turned  square  with  the  base. 

HADDAN'S  IMPROVEMENTS  IN 
CANNON. 

Mr.  J.  C.  H  ADD  AN,  of  Westminster,  has 
recently  patented  an  invention  which  con- 
sists, firstly,  ih  casting  cannon  hollow  with 
any  desired  form  of  grooves  or  rifling,  and 
with  any  desired  amount  of  inclination 
or  twist  (whether  such  inclination  be  uni. 
form  or  otherwise  throughout  the  length  of 
the  cannon.)  The  manner  in  which  tiiis  is 
performed  is  as  follows: — A  tubular  or 
hollow  metal  core,  which  is  formed  exter- 
nall^  of  the  shape  intended  to  be  given  to 
the  interior  of  the  cannon,  is  provided  with 
the  means  of  keeping  up  a  continual  circu- 
lation or  change  of  water  within  it,  for  the 
purpose  of  keeping  the  core  cool,  and  giving 
a  chilled  surface  to  the  interior  of  the  can- 
non. Secondly,  in  manufacturing  bahnon 
by  casting  the  mass,  or  greater  portion  6t  the 
metal  of  which  they  are  composed,  upon  or 
around  a  permanent  hollow  mandril,  or  core, 
or  lining  (for  the  cannon)  or  comparatively 
thin  substance,  snch  mandril,  core,  or 
lining  consisting  either  of  one  piece  only, 
or  of  two  or  more  pieces  ol:  sections,  longi- 
tudinally or  otherwise,  and  ito  interior  being 
formed  to  the  intended  shape  of  the  bore  of 
the  cannon,  whether  rifled  or  otherwise, 
either  previously  or  subsequently  to  casting 
the  mass  into  or  around  its  exterior.  The 
manner  in  which  that  is  performed  is  as 
follows,  the  hollow  mandril,  or  core,  or 
lining,  being  called  the  tube :  tn  order  to 
insure  a  firm  and  solid  fitting  of  the  tube, 
so  that  the  concussibo  of  firing  may  be  less 


ntfttOTEMENTS  IK  LAMPS*  ETC. 


J!Si%, 


likely  to  displace  or  loosen  it  within  the 
oast-iron,  its  exterior  ifa  made  with  longi- 
tudinal corrugations,  flutings,  or  flat  snr. 
faces,  which,  however,  are  con  sideired  to  be 
unnecessary  throughout  the  entire  length, 
and  therefore  it  is  preferred  to  turn  off  or 
remove  them  at  intervals,  and  thus  cause  a 
firm  hold  or  fitting  of  th^  cast  metal  upon 
the  tube  longitudinaily  as  Well  as  trans- 
versely. 


LANE'S  IMPROVEMENTS  IN  THE 
MANUFACTURE  OF  GOLD  LEAF. 
Mr.  J.  Lanb,  of  Birmingham,  has  re- 
cently introduced  the  following  improve* 
ments  in  the  manufacture  of  gold  leaf.  In- 
stead of  taking  an  ingot  of  gold  alloyed 
with  silver,  copper,  or  other  metal  or  tne- 
tals,  and  rolling  and  beating  the  same  into 
leaf,  as  is  commonly  practised,  he  takes  an 
ingot  of  gold,  or  of  gold  alloyed  with  silver 
or  other  metal,  the  proportion  of  the  metaU 
being  such  that  the  gold  in  the  said  ingot  is 
purer  and  more  malleable  than  the  gold 
generally  rolled  and  beaten  into  leaf.  To 
the  opposite  faces  of  the  ingot  of  pure  or 
alloyed  gold  are  attached  ingots  of  gold  so 
far  alloyed  as  may  be  necessary  to  give  the 
required  colour;  or  where  the  colour  re. 
quires  it,  pure  gold  is  used  for  the  outer 
ingots.  When  alloyed  gold  is  need  for  the 
outer  ingots,  it  is  preferred  to  make  the 
alloy  with  copper  or  some  other  metal  which 
will  produce  an  alloy  less  malleable  than 
the  metal  or  alloy  of  which  thb  middle  ingot 
is  composed.  The  three  ingots  are  heated 
to  incipient  fusion,  by  which  they  are  made 
into  one  mass.  The  process  of  making  the 
compound  ingot  exactly  resembles  that  by 
which  silver  is  plated  upon  copper,  and 
which,  is  commonly  called  "sweating." 
The  compound  ingot  is  rolled  and  beaten 
ihto  leaf  in  the  ordinary  manner.  In  gold 
lelif  made  in  the  ordinary  manner — that  is 
to  say,  of  one  uniform  allo^ — the  colour  of 
this  leaf  is  frequently  difibrfent  in  different 
]iarts ;  nut  in  ||bld  leaf,  made  according  to 
this  invehtibki,  the  colbur  of  thte  Jeaf  ih  uni- 
forih  ovist  its  whole  stirlace.  B^  making 
the  interior  of  the  ingot  of  bure  or  nearly 
pure  gold,  and  placing  the  cotolitred  or  more 
alloyed  gold  on  either  side  6t  it,  a  base  is 
obuined  for  the  leaf  which  is  highly  malle- 
able, and  which,  on  being  rolled  and  beaten, 
carries  with  it  uniformly  the  outer  or  co- 
loured portions. 

LEVAVASSEUR'S  IMPROVEMENTS 

IN  LAMPS  AND  LAMP  CHIMNEYS. 

M.  F.  G.  H.  LevaVasseor,  of  Paris  has 

recently  patented*  in   this  country  certain 

«  Patent  dated  July  28,  1U5. 
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improvements  in  oil  lamps,  and  in  the 
chimneys  used  with  such  lamps.  His  im- 
provements refer  to  the  raising  and  lowering 
of  the  wick,  to  an  improved  gallery  for 
holding  the  chimney,  to  certain  means 
of  readily  getting  at  the  working  parts  of 
the  lamps,  and  to  an  improved  form  of 
ehimney  specially  adapted  to  all  "  candle 
lamps." 

In  the  improved  wick  raiser  and  lowerer, 
the  toothed  rack  and  pinion  now  ordinarily 
employed  are  dispensed  with,  and  instead 
of  them  is  substituted  a  thin  blade  of  metal 
made  to  press  by  a  suitable  spring  between 
and  into  a  groove  cut  in  the  periphery  of  a 
wheel  or  pinion,  which  is  connected  to  an 
axis  by  which  the  wheel  is  worked,  and  the 
blade  of  metal  to  which  the  cotton  or  wick 
is  attached,  either  directly  or  through  a  col- 
lar, is  made  to  move  up  and  down.  For 
some  lamps,  the  inventor  fastens  on  to  the 
axis  for  working  the  wick  or  cotton  holder, 
a  button  with  a  cup  stuffed  with  leather  at 
its  inner  side,  which  prevents  any  oil  from 
getting  on  the  button. 

The  improved  gallery  is  made  by  cutting 
a  V  or  other  similar  shaped  figure  in  three 
or  more  parts  round  the  cyhnder  or  ring 
forming  the  holder,  and  in  pressing  the 
meial  slightly  inwards  at  the  parts  where 
the  cuts  are  made,  so  that  a  spring  is 
formed  whi'ch  retains  the  glass  steadily  in 
the  gallery. 

In  order  to  get  at  the  body  of  moderator 
lamps,  for  the  purpose  of  cleaning  the 
same,  M.  Levavasneur  forms  the  connec- 
tion between  the  top  of  the  barrel  and  the 
neck  by  screws,  which  will  admit  of  the 
parts  being  detached  by  the  user  of  the 
lamp,  when  required,  and  by  means  of 
washers,  made  of  leather  or  any  other  flexi- 
ble  material,  an  air.tight  joint  is  formed. 

The  improved  chimney  is  specially  in- 
tended for  moderator  oil  candle  lamps. 
The  improvement  consists  in  giving  it  a 
"  swell"  or  "  belly  "  around  the  flame,  in 
narrowing  it  towards  the  top,  and  in  ter- 
minating  it  in  a  bell  mouth.  This  shape 
prevents  the  inside  of  the  chimney  from 
becoming  blackened,  prevents  also,  to  a 
great  extent,  the  breaking  of  the  glass 
from  being  too  near  the  flame,  and  forms  a 
good  support  for  a  shade  placed  directly 
upon  and  round  the  chimney. 


The  Case  </  Jonah  Marshall  Heath,  the  In- 
ventor and  Introducer  qf  the  Manufacture 
of  Welding  Cast  Steel  from  British  Iron. 
By  Thomas  Webster,  M.A.,  F.R.S., 
Barrister-at-Law.  London:  W. Benning 
and  Co. 
This  ia  a  very  able  statement  of  A  case 


which  is  full  of  interest  and  instruction  for 
inventors.  It  may  be  briefly  put  as  follows: 
Mr.  Heath,  by  experiment,  observation,  and 
chemical  analysts,  ascertained  that  the  pre- 
sence of  a  vety  small  quantity — fiom  one  to 
three  per  cent. — of  carburet  of  manganese 
in  the  melting-pot,  produced  from  British 
iron  a  cast  steel  equal  in  welding  quality  to 
the  cast  steel  produced  from  the  best  Rus- 
sian and  Swedish  iron,  and  applicable  to  the 
same  purposes.  He,  therefore,  patented  the 
use  of  carburet  of  manganese  in  the  manu- 
facture of  steel ;  but  within  a  few  months 
after  the  date  of  his  patent,  and  while  the 
invention  was  being  practically  tried,  he 
discovered,  and  communicated  to  the  roanu- 
factureri  the  fact  that,  by  using  the  known 
chemical  elements  of  the  carburet,  instead 
of  the  substance  itself,  the  same  result 
might  be  obtained.  This  modification 
greatly  reduced  the  cost  of  the  manufac- 
ture,  because  the  elements  were  cheaper 
than  the  carburet  It  appears  to  have  then 
occurred  to  a  section  of  the  steel  manufac- 
turers that  they  might  relieve  themselves 
from  paying  royalty  to  Mr.  Heath,  by  em- 
ploying the  elements  instead  of  the  sub- 
stance. They  accordingly  refused  the  pay. 
ment  of  his  claim,  and,  '*  relying  on  the 
refined  distinction  just  adverted  to,  created 
out  of  their  savings  a  common  fund  with 
which  to  contest  his  rights."  Various  suits 
at  law  followed— the  decision  of  one  court 
overthrowing  that  of  the  lower — until  in  1855 
the  House  of  Lords  pronounced  against  the 
patentee's  claim,  Mr.  Heath  having  in  the 
meantime  died,  "  the  anxiety  and  difficulties 
in  which  these  attempts  to  protect  his  in- 
vention had  involved  him  having,  it  is  to  be 
feared,  hastened  the  event"  Thus  endeth 
the  life  of  another  inventor— *' the  author 
of  an  invention  conferring  commercial  pro- 
fits to  be  reckoned  by  millions." 

Mr.  Webster  narrates  the  history  of  this 
modern  tragedy  of  invention  well,  and  in- 
ventors and  patentees  should  read,  mark, 
learn,  and  inwardly  digest  the  lessons  it 
teaches.  He  concludes  the  statement  with 
the  following  suggestion,  which  is  both  rea- 
sonable and  well-timed : 

"  Orants  of  money  have  been  made  by 
Parliament  from  the  public  funda  to  merito- 
rious  inventors ;  the  legislature  has  dele- 
gated  to  the  Judicial  Committee  of  the 
Privy  Council  the  recommendation  of  the 
extension  of  the  terna  of  letters  patent,  for- 
merly exercised  only  by  Parliament ;  the 
Judicial  Committee  has  exercised  that 
power  most  beneficially  both  for  the  inventoi 
and  the  public ;  why  should  not  the  pre- 
cedent be  followed  by  Parliament  delegating 
to  the  Judicial  Committee  the  recommenda- 
tion to  the  Treasury  of  such  remunerati<m 
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in  certain  eases,  not  out  of  the  public  funds, 
but  out  of  the  iunds  leTied  on  inventors,  the 
surplus  of  which,  aboTe  tbe  payment  of 
official  fees  or  salaries  to  the  Attorney  and 
Solicitor-General,  and  the  expenses  of  the 
office  of  the  Commissioners  of  Patents, 
amounts  to  a  very  large  sum  f  The  appro- 
priation of  the  Inventors'  Fund  to  such 
purposes,  and  to  the  promotion  of  practical 
science,  is  an  object  of  which  inventors,  as 
a  class,  would  have  no  cause  to  complain, 
and  from  which  the  greatest  benefits  may  be 
expected  to  result  to  the  pub1ic."j 


The  Drainage  qf  London.  *A  Letter  ad" 
dreeeed  to  the  Metropolitan  Board  qf 
Workt,  on  the  Vaine  of  the  Sewage,  the 
wiott  economical  mode  qf  dieposing  qf  it, 
and  the  meant  of  effecting  its  AppUecUion 
to  Jgrienliural  Pmrpoees.  By  W.  W.  Po- 
COCK,  B.A.,  F.R.I.B.A.,  &c.;  Member 
of  the  Board  of  Works  for  the  West- 
minster District.  London :  Ridgway, 
1856. 

Tbib  is  a  temperate  and  well-written 
pamphlet  upon  a  subject,  which,  more  than 
most  oihers,  requires  careful  consideration 
and  investigation  before  any  practical  ar- 
rangements  connected  with  it  are  deter- 
mined  upon.  Many  exceptions  will  un- 
questionably be  taken  to  the  statements 
and  arguments  of  the  author,  but  he  never- 
theless  places  before  the  reader,  in  a  very 
striking  form,  the  probable  advanUges  of 
80  collecting  the  sewage  of  London  that  it 
may  be  ultimately  applied  to  agricultural 
purposes.  Towards  the  end  of  the  letter 
he  says,  **  I  make  no  doubt,  but  what, 
after  a  time,  the  sewage  would  not  only 
pay  for  removal,  but  provide  for  the  main- 
tenance  of  the  sewers  themselves,  if  not 
mare.  It  may  not  be  at  once,  and  it  might 
not  he  for  some  years  to  oome.  This  liquid 
could  not  (beyond  a  small  residue)  be 
carted  or  barged  away  to  any  advantage. 
Pumping  is  evidently  the  proper  means, 
and  this  implies  the  erection  of  large  and 
expensive  works;  and  before  eapitalisU 
will  invest  the  necessary  funds,  they  will 
expect  to  have  guaranteed  to  them  the 
whole,  or  at  leaat  an  agreed  portion,  of  any 
advantages  to  be  derived  during  a  course  of 
years.  And  the  interest  of  the  ratepayers 
would  be  to  accede  to  such  a  course." 


CORT'S  INVENTIONS. 
To  the  Editor  qfthe  Mechamee'  Magazine. 

Sir, — In  the  article  on  this  subject, 
printed  in  your  Magasioe,  in  December  last, 
J  stated,  "  I  knew  nothing  of  the  routine  of 
publie  offices    to  enable  me  to  say  in  what 


way  the  Deputy-Paymaster  could  keep  the 
seamen  and  officers  of  His  Majesty's  Fleet 
without  their  wages  for  seven  years,  un- 
known to  his  principal.  I  have,  iu  the  in- 
terval, made  a  considerable  acquaintance 
with  that  routine,  by  examination  of  the 
Parliamentary  Documents,  containing  the 
evidence  on  which  Lord  Melville  was,  in 
1805,  impeached  of  high  crimes  and  mis- 
demeanours,  for  gambling  on  the  Stock  Ex- 
change, with  the  public  money  of  his  trust, 
in  concert  with  Uie  same  Mr.  Alexander 
Trotter,  and  one  Mark  Sprott,  a  broker, 
appropriating  large  balances,  in  connexion 
with  the  same  >&«s  Achates,  and  in  1803, 
when  a  Naval  Commission  was  appointed 
to  inquire  into  the  gross  habitual  disor- 
ders of  the  Navy  Pay  Office,  for  agreeing 
to  burn,  and  accordingly  burning,  a  few 
weeks  before  the  Commissioners  sat,  the 
whole  of  the  books  and  vouchers  mutually 
passed  between  himself.  Trotter,  and  others, 
for  the  expenditure  of  £184,000,000 
of  public  money,  disbursed  by  them  in 
eighteen  years,  as  Treasurer  and  Paymaster 
of  the  Navy.  It  is  a  truly  frightful  revels- 
tion,  even  to  this  age  of  railway  and  other 
joint-stock  peccadilloes.  To  my  astonish- 
ment, I  find  that  the  defalcations  of  Mr. 
Adam  Jellicoe,  which  involved  in  ruin  the 
greatest  benefactor  of  the  world,  area  most 
prominent  topic  in  the  proceedings  of  the 
impeachment;  but  I  sm  not  at  all  asto- 
nished to  find  that  the  affidavit  of  Mr. 
Trotter  (who,  after  his  dismissal  from 
office  with  ignominy,  established  the  Soho 
Bazaar)  was,  to  my  apprehension,  flat  per- 
jury. So  far  from  the  £27,500,  which 
he  ewears  he  had  paid  to  Jellicoe,  having 
been  paid  by  him,  £20,000,  at  least,  was 
advanced  by  Jellicoe  to  Cort  many  years 
brfore  Trotter  entered  the  office  at  Paywuuter. 
Eight  years  had  this  embecztement  of  the 
Deputy- Paymaster  been  standing,  with  full 
knowledge  of  the  superiors  in  office ;  and 
they  excuse  their  laxity,  when  detected,  by 
asserting  the  great  national  value  of  the  iron 
undertaking  in  which  it  had  been  advanced. 
The  details  are  too  voluminous  for  your 
pages,  but,  in  continuation  of  my  former 
paper,  I  wish  to  state  the  result.  The  trea- 
surer, Lord  Melville,  having,  as  he  states, 
treated  the  default  of  Adam  Jellicoe  with 
great  lenity,  under  "sanguine  hopes"  of 
the  productive  returns  from  Mr.  Co^  re- 
paying it,  having  watched  through  a  series 
of  years  the  gradual  development  of  tbe 
inventions,  up  to  the  point  when  all  the 
largest  iron  firms  in  the  kingdom  had 
signed  contracts  to  pay  very  large  royalties 
for  the  puddling  furnace  and  grooved 
rollers,  then,  and  not  till  then,  his  lenity  to 
Jellicoe  breaks  down.  When  it  was  quite 
certain  that  he  could,  in  a  couple  of  years. 


CORTES  INVENTIONS. 


8«t«rd«7.       QOQ 


repay  the  money  which  he  had  been  Buf-< 
fcred  to  hold  for  eight  years  or  more, 
through  all  the  uncertainties  of  completing 
the  inventions,  patenting  them,  ami  bringing 
them  into  use,  then,  and  then  onltff  it  was 
determined  to  exact  payment  by  an  extent 
in  aid.  In  the  summer  of  1789,  Cort's 
success  had  been  mnde  complete  by  the 
opening  of  the  Cyfarthfa,  Pennydarran, 
Dowlais,  and  other  works,  furnished  with 
Cort's  puddling  furnaces  and  rolling  mills. 
In  August,  1789,  Melville  and  Trotter 
begin  to  work  upon  their  unhappy  accom. 
plice,  Jellicoe,  with  certain  propositions. 
The  secrets  of  this  den  of  vice,  the  Navy 
Pay  Office,  are  not  likely  to  be  fully 
reTcaled,  but  the  Commissioners  ascer- 
Uuned  that  the  terrors  of  an  extent  were 
first  held  over  Jellicoe,  on  the  13ih  of  Au- 
gust,  though  it  is  stated  on  the  other  hand 
that  they  did  not  dare^  for  fear  of  recrimi- 
nation, to  act  against  him.  A  certain 
amount  of  torture  was,  however,  applied ; 
but  he,  at  least,  appears  to  have  possessed 
some  conscience,  for  on  the  29th  of  August 
a  schedule  of  his  effects,  including  those  of 
Cort^  having  been  prepared,  by  George 
Black,  an  accountant  ceUled  in  by  Mr. 
Trotter  for  the  purpose,  Adam  Jellicoe 
suddenly  died.  He  could  not  support  the 
horror  and  disgrace  of  being  an  accomplice 
in  ruining  his  friend,  the  national  bene- 
factor, who  had  confided  in  his  reputed  high 
character,  as  a  servant  in  great  trust  under 
the  British  crown,  and  his  reputed  wealth. 
On  the  1st  September,  as  soon  as  he  was 
killed  out  of  the  way,  Trotter  makes  the 
affidavit  as  if  his  default  were  yN«<  discovered 
by  his  death,  and  although  Melville  held 
all  the  contracts  with  the  iron  masters, 
which  he  had  the  year  before,  1788,  ex- 
torted  from  Jellicoe  tu  a  security.  Trotter 
ftirtber  swears  that  Cort  is  in  decayed  ere- 
dit  and  very  embarrassed  circumstances, 
notwithstanding  that  £4,000  and  upwards  is 
actually  owing  at  the  moment  from  the 
Navy  Board,  for  the  contracts  Cort  was 
supplying ;  and  directly  afterwards,  the 
Returns  from  the  Jury  of  Oosport  and 
Sheriff  of  Hants  proved  the  value  of  the 
trade  effects,  stock,  navy  bills,  &c.,  exclu- 
•ive  of  the  freehold  premises  and  goodwill 
— value  £20,000— to  be  more  than  £17,000, 
besides  further  large  contracts  with  the 
Naviy  Board  and  large  growing  premiums 
in  the  patent  rights.  Having  committed 
this  swearing  before  B.  Hotham,  at  Bui- 
strode,  in  the  county  of  Bucks,  (why  he 
went  out  of  town  to  swear  will  by-and-bye 
appear)  he  sends  a  writ  diem  clausit  extre- 
mum  to  the  sheriff  of  Hampshire,  employ- 
ing  an  occasional  solicitor  for  the  purpose, 
destroys,  under  it,  Cort's  property,  expels 
him   from  the    county,  and^puts    Samuel 


Jellicoe fth£  son  qf  Adam  the  defaulter ,  into 
the  premises.  To  understand  the  horrible 
iniquity  oi  this  conduct,  it  must  be  known, 
first,  that  Adam  Jellicoe  was  not  Cort's 
partner.  On  the  8th  day  of  January,  1781, 
an  agreement  was  made  between  A.  Jellicoe 
and  Cort,  that  in  consideration  of  the  mo- 
ney  advanced,  H.  Cort  should  assign  to 
Adani  Jellicoe,  one-l)alf  of  the  freehold 
premises  at  Fareham,  Fontley,  and  Gosport, 
which  had  been  purchased  by  Cort  at  more 
than  £20,000,  and  one-half  of  the  patents 
he  was  about  to  take  for  his  discoveries  ; 
and  further  that,  in  consideration  of  A. 
Jellicoe  supplying  Cort  with  certain  mo- 
neys, he  should  take  the  son,  Samuel  Jel- 
licoe, as  a  partner  in  trade,  profits  to  be 
equally  divided  from  the  8th  January, 
1781. 

Henry  Cort  had,  therefore,  sold  premises 
and  patents  to  Jellicoe  for  the  first  money, 
and  for  further  money  he  had  sold  the  ton 
half  his  trade  and  trade  effects.  Samuel 
Jellicoe,  the  partner,  was  not  in  a  Crown 
office,  and  the  extent  in  aid  against  Mr. 
Cort,  for  money  advanced  to  him  for  a  con- 
sideration eight  years  before,  and  which 
money,  tf  a  drfalcation,  had  been  winked  at 
by  four  treasurers ;  namely,  Mr.  Elbore 
Ellis,  Mr.  Barre,  Mr.  Dundas,  1782,  Lord 
Baynham,  and  Mr.  Dundas  again,  1784,  was 
clearly  illegal.  But  to  make  the  infamy 
complete,  Adam  Jellicoe's  effects,  as  sche- 
duled by  Black,  amounted  to  over  £89,000, 
out  of  which  only  a  net  balance  of  £13,000 
was  credited  to  Jellicoe.  while  all  other  pro- 
perties were  left  for  S.  Jellicoe  to  enjoy. 
Cort  was  ruined  and  turned  adrift;  that 
alone  was  done.  Samuel  Jellicoe  was 
put  in  undisturbed  possession  of  his 
father's     property    and     of     Con's    pro- 

f>erty ;  the  patents  and  contracts,  one- 
lalf  of  which  belonged  to  Cort,  were  held 
by  the  Navy  Office  until  they  expired  ;  at 
what  gain  to  themselves,  Trotter,  Dundas, 
and  some  others  know.  And  after  their 
expiration,  and  si/ew  days  after  Mr.  Cort  had 
died  (dead  men  tell  no  tales),  Lord  Melville 
had  the  impudence  to  petition  the  Treasury 
to  be  discharged  from  a  debt  of  £24,856, 
for  which  he  alleged  he  still  remained 
liable,  as  the  balance  remaining,  after 
every  possible  effort,  unliquidated  of  the 
defalcations  of  Adam  Jellicoe  to  Henry 
Cort.  This  discharge  was  granted  by 
writ  of  privy  seal.  May  27th,  1800,  though 
Mr.  Pitt  admitted,  on  the  impeachment, 
that  the  Lords  of  the  Treasury  had  taken  no 
inquiry  or  verification  of  the  contents  of  the  me- 
f  moriaL  A  most  memorable  document,  for 
I  it  sets  forth  the  "  uncontested  merit"  of 
Mr.  Cort's  inventions,  and  their  benefit  to  the 
nation,  and  lays  bare  the  wliole  motives  which 
actuated  the  memorialist  and  Mr.  Trotter  in 
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the  ruin  of  the  inventor.  Lord  Melville 
left  office  with  a  default  (as  extorted  from 
Trotter's  reluctant  evidence  by  the  peers)  in 
his  balance  over  £191,000,  and  his  memo- 
rial of  1800  candidly  tells  the  Lords  of  the 
Treasury  that  he  hoped  that  a  Parliamentary 
reward,  for  these  great  inventions  which  he 
h€ui  tecuredf  would  have  provided  him  with 
a  fund  to  pay  his  own^debts.  '  Monstrous ! 
All  these  transactions  were  revealed  by  the 
searching  inquiries  of  the  Naval  Com- 
missioners (see  their  Tenth  Report);  but 
complete  information  was  barred  by  the 
burning  of  the  documents,  and 'the  refusal  of 
Lord  Melville  (who  had  just  been  rewarded 
with  a  peerage,  and  pensions  for  self  and 
wife  of  £3,000  a  year,  and  appointed,  be- 
sides, First  Lord  of  the  Admiralty),  Mr. 
Trotter,  and  others  to^answer  questions  cri' 
minating  themselves. 

"We  can   now  fully  understand  why  the 
Committee   of    1812   voted    that    the    in- 
ventions of  Henry  Cort,  from  which  Lord 
Melville  '*sanguinely  hoped  for  a  Parlia- 
mentary reward'*  in  1800,  were  of  no  value 
in  1812,  when  his  children  asked  for  such  a 
reward.     When    that   Committee,  with  its 
chairman,  disgraced  themselves,  the  name 
of  science,   and    the    nation's   honour   by 
voting  there  was  no  merit  or  novelty  in  the 
puddling  furnace  and  grooved  roller,  Ro- 
bert Viscount  Melville,  son  of  the  culprit 
who  had  been  let  off  scot  free,  in  1806,  for 
the  hanging  crime  of  burning  the  vouchers 
of  £134,000,000  of  public  trust  money,  by 
force  of  forty  Scotch  peerage  proxies  in  his 
pocket,  and  forty  Scotch  commoner  votes  at 
his  command,  and  with  his  name  struck 
iVom  the  list  of  the  Privy  Council,  had  re- 
tired to  the  happy  land  of  Dundasia  (as 
Harry  Brougham  had  christened  in  those 
primeval  days  the  northern  hive,  when  he 
little  expected  many  strange  events  which 
have  been  since  evolved  from  the  mighty 
womb   of   time)^-I    say,   his  son    Robert, 
second  Viscount,  was,  in  1812,  sitting  en- 
sconced  as  First  Lord  of  the  Admiralty, 
Governor  of  Greenwich  Hospital,  and  other 
good  things,  to  the  value  of  £10,749  yearly, 
besides  further  yearly  pensions  to  the  happy 
family   in   Dundasia  of   £12,900!      How 
very  uncomfortable  it  would  have  made  this 
worthy   Celtic  circle,  the  Lady  Jane  with 
£1,500  a  year,  David  with  £600  a  year,  and 
five  small  cliildren,  &c.,  to  have  raised  any 
slumbering  demon,  by  inquiry  into  the  cir- 
cumstances of  Mr.  Cort's  rain.     The  Com- 
mittee  preferred  taking  "  the  short  way  with 
inventors,"  and  so  cut  the  knot  by  voting 
that  there  was  neither  novelty  nor  value  in 
the    British    iron    trade;    and,    like    Mr. 
Meagles  (though  with  a  worse  heart),  they 

S'ected    from   Parliamentary   consideration 
at  "public  enemy,*'  an  mvezitor,  or  an 


inventor* 8  child.  The  differenc  efrom  the 
Circumlocution  Office  in  Mr.  Cort's  case 
seems  to  be,  that  the  navy  officials  knew 
very  well  how  to  do  it. 

1  have  the  most  "sanguine  hopes,"  to 
use  a  Dundasian  phrase,  that  this  unutter- 
ably infamous  case  will  crown  the  climax  of 
enlightened  effort,  and  furnish  the  mo- 
mentum to  roll  the  British  inventor  into  hia 
proper  position.  There  is  a  great  stir ;  I 
have  fought  hard  for  many  years,  for  many 
inventors;  and  in  the  present  movement 
there  is  a  prospect  of  a  general  measure  of 
justice.  I  am,  Sir,  yours,  &c., 

DA.VID  MUSHET. 
February  24,  1856. 


MECHANICAL  LOCOMOTION. 

TN  A  LOCOMOTIVB  ENGINE,  WHAT  IS  THE 
FULCRUM  OF  THE  ENDLESS  LEVER  OR 
WHEEL? 

To  the  Editor  rf"  the  Mechanics*  Magazine, 
Sir, — In    a  recent   discussion  in  your 
Magazine,  the  ideas  of  some  of  your  corre- 
spondents exhibited  great  confusion  on  the 
subject  of  the  leverage  in  locomotive  vehi- 
cles.    The   notice  which  you  take  in  yoor 
last  number  (No.  1698)  of  a  correspondent, 
*<  C,"  shows  that  he  also  is  bewildered  in  a 
similar  manner,  and  the  perplexity  arising 
out  of  the  same  entanglement  of  ideas  pre- 
vails,  I   have   no  doubt,  very   extensively 
^among  our  mechanicians.     Some  fifteen  or 
twenty  years  since  I  took  part  in  a  diacu^ 
sion  in  your  pages  on  this  very  subject,  on 
which  occasion  I  proved  that  the  difficulty 
has  arisen  from  the  very  prevalent  idea  that 
the  rail,  the  road,  or  the  water,  as  the  case 
maybe,  is  the  fulcrum  of  the  locomotive  lever. 
When  the  motdng  force  is  not  external  to,  but 
moves  with  the  moved  vehicle,  the  fulcrum 
is  of  course  some  part  of  the  vehicle  itself, 
on  which   supposition  only,  can  a  crank 
actuating  the  endless  lever,  the  wheel,  be- 
come what  experimentally  it  is  proved  to 
be,  the  medium  of  a   uniform   propelling 
force,  whether  (being  at  the  same  angle)  it 
happens  to  be  above  or  below  the  centre  of 
motion— that  is  to  say,  whatever  may  be  iia 
position,  the  obliquity  of  action  is  found  to 
be  the  sole  cause  of  variation  in  its  lever- 
age, and  not  any  change  in  the  character 
or  power  of  the  lever  as  acted  on  at  J'ight 
angles.     But  on  the  supposition  of  the  rail 
being  the  fulcrum,  and  not  the  journal  of 
the  axle,  this  change  would  be  continually 
occurring,  for  with  every  revolution  of  the 
wheel,  the  leverage  would  alter,  at  one  mo- 
ment acting  with  advantage  and  at  the  next 
with   disadvantage,  which  is  known  not  to 
be  the  case.     If  the  axle  revolves  through 
the  medium  of  a  cog-wheel  affixed  to  it,  it 
will  be  equally  a  matter  of  indifference,  in 
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retpect  to  the  uniformity  of  the  power  com- 
municated, whether  another  wheel  is  in 
gear  above  or  below,  before  or  behind ;  for 
the  relation  to  the  fulcrum  at  the  centre  of 
motion  remains  the  same  in  any  position. 

It  says  little  in  favour  of  the  '*  harmony 
of  theory  and  practice  in  mechanics"  to 
which,  as  the  subject  of  Professor  Ran- 
kine's  lecture,  you  draw  in  the  s&me  num- 
ber the  attention  of  your  readers,  that  this 
confusion  of  ideas  has  arisen  from  its  having 
been  inculcated  in  the  elementary  part  of  all 
works  on  mechanics  from  tiitie  immemorial, 
that  when  a  man  rows  a  boat,  he  has  the 
water  for  a  fulcrum,  and  a  lever  of  the  se- 
cond order  for  his  oar. 

I  am,  Sir,  yours,  &c., 
Benjamin  Cheverton. 


THE  SMOKE  QUESTION. 
To  the  Editor  of  the  Mechanic*'  Magazine, 

Sir, — In  answer  to  the  **  inventor  of 
Gardner's  patent  smoke  consumer,'*  I  beg 
to  call  his  attention  to  page  82  of  your 
Magazine,  No.  1694,  January  26ili,  1*856, 
where  he  will  find  that  I  gave  the  saving  in 
fuel  by  the  double  fire-place  as  being 
nearly  twelve  per  cent  over  the  old  method ; 
and  with  regard  to  the  **  vexed  question  " 
of  consuming  the  tHrible  tmoke,  or  the 
gaseous  invisible  products  thereqff  by  passing 
it  or  them  over  or  through  an  incandescent 
adjoining  fire^  I  will  only  give  an  instance 
of  what  I  can  do  at  any  moment. 

Place  upon  the  fire  to  be  fed  plenty  of 
fresh  coal,  rout  it  till  you  have  produced  a 
tail  of  black  smoke  from  the  chimney  half 
a  mile  long,  then  suddenly  close  the  damper, 
and  the  issue  of  smoke  shall  be  as  suddenly 
cutofi, 

I  think  your  correspondent  gives  a  wrong 
version  of  Cubitt's  condensing  apparatus. 
As  described  to  me,  it  appeared  to  be 
effected  by  dividing  the  chimney  upto  a  cer- 
tain height,  the  smoke  being  passed  up  one 
side  of  this  division  and  down  the  other 
into  the  sewer.  At  the  top  of  the  descending 
shaft  a  cistern  was  placed  with  a  perforated 
bottom,  BO  that  it  continually  rained  upon 
the  smoke  just  at  the  point  of  descent  and 
condensed  it;  my  informant  added,  "  and 
saved  twenty- five  per  cent,  of  fuel,"  which,  I 
take  it,  was  a  perfect  mistake. 

I  will  only  add,  that  coke  or  anthracite 
coal  does  not  suit  the  majority  of  my  opera- 
tions. 

I  am,  Sir,  yours,  &e., 
Andrew  R.  Brandram. 
BxBDdram  Brothers  and  Co.'a  Works, 

Rotheililtbe,  6Ui  March,  1866. 
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A  SUGGESTION  ON  RAILWAYS. 
To  the  Editor  of  the  Mechanics*  Magazine. 
I  Sir, — Would  it  not  be  possible  to  prevent 
some  of  the  fearful  accidents  which  occur 
on  railways  by  the  principle  of  construction 
illustrated  in  my  sketch,  viz.,  to  have  the 
wheels  placed  very  high  up  on  the  body  of 
the  carriage,  and  to  run  the  latter  in  a 
trench  cut  out  in  ths  l-ailroad. 


Where  a  cutting  had  to  be  made,  the 
cost  would,  I  should  think,  be  not  much 
more  than  it  is  at  present,  and  where  an 
*  abundance  of  stone  could  be  procured  a 
double  wall  might  be  built  for  the  carriages 
to  run  between,  and  even  where  stone  could 
not  be  obtained,  heavy  mud  walls  might  be 
constructed  and  faced  with  brick.  On  top 
of  these  walls  on  the  inner  edge  should  be 
placed  the  sleepers,  and  on  these  the  rails. 

Below  each  carriage  might  be  an  under 
compartment  for  the  baggage,  so  as  to  in- 
crease the  weight  beneath,  and  at  the  same 
time  to  do  away  with  the  luggage  van. 
Were  railroads  so  constructed  there  can  be 
no  reason  why  trains  should  not  be  run  at 
106  miles  an  hour  with  perfect  safety, 
since,  the  centre  of  gravity  of  each  carriage 
being  beneath  the  point  of  its  suspension, 
upsetting  would  be  out  of  the  question. 
The  axle  might  pass  between  the  compart- 
ments of  the  carriage,  and  the  latter  be 
supported  on  it  by  springs  abutting  against 
the  roof  of  the  carriage.  Thus  the  latter 
would  be  supported  at  the  roof,  instead  of  on 
its  bottom. 

I  think  the  extra  speed  and  safety  which 
would  be  obtained  would  be  quite  enough 
to  compensate  for  the  extra  cost  of  con- 
struction. 

I  am,  Sir,  yours,  &c., 

F.  Maxwell  Ltte. 

Norton  Manor,  near  Taunton, 
February  17,  m«. 
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PROVISIONAL   SPECIFICATIONS   NOT   PRO- 
CEEDED  WITH. 

Hunt,  J.  An  expanding  end  e&ntraeting 
telf-'ftutening  hand,  Appiicatidti  dated  July 
26.  1855.    (No.  1697.) 

This  band  consists  of  strips  of  Hneir  and 
paper,  cotton  and  paper,  or  other  materials, 
put  together  or  single,  and  made  with  a  row 
or  rows  of  metal  eyes  at  one  end,  and  coN 
responding  hooks  at  the  other. 

Brown,  W.  ImprwemenU  in  machinery 
or  apparatus  fol^  combing  wool  Or  other  fibrous 
substances.  Application  dated  July  26,  1855. 
(No.  1699.) 

These  improTements  consist  in  applying 
gill  combs,  or  combs  acting  as  such^  so  that 
their  teeth  in  operating  may  point  m  a  di- 
rection at  right  angles  to,  or  across,  those  of 
the  receiver  or  carrying  from  which  they  are 
taking  the  fibre. 

Hancock,  R.  H.  Improvements  in  the 
means  of  stopping  carriages  or  trains  to  prevent 
railway  accidents.  Application  dated  July 
26,  1865.    (No.  1700.) 

Upon  one  of  the  axles  of  the  carriages  is 
fixed  a  threaded  worm  in  connection  with  a 
worm  wheel,  so  arranged  that  the  driver  or 
guard  can  throw  the  same  iu  and  out  of  gear 
by  means  of  a  lever. 

Thompson,  C.  Certain  improvements  in 
fumaceSf  with  a  view  to  the  prevention  of 
smoke.  Application  dated  July  26,  1855. 
(No.  1701.) 

On  each  side  of  the  furnace  the  inventor 
forms  a  fine,  which  he  connects  with  a 
hollow  bridge  near  the  bottom  of  the  furnace, 
this  bridge  being  perforated  in  the  front 
and  upon  the  top,  so  that  two  currents  of 
heated  air  pass  into  the  bridge,  issue  from 
the  perforations,  and  combine  with  the  com- 
bustible gases  given  off  by  the  fuel,  and 
ensure  their  combustion. 

GooDTBAR.C.  An  improvement  in  themanu' 
facture  of  gunpowder.  (A  communication.) 
Application  dated  July  26, 1855.   (No.  1 703.) 

This  invention  consists  in  applying  IndiH- 
rnbber  or  gutta  percha  with  sulphur  and 
saltpetre  in  the  manufacture  of  gun- 
powder. 

Goodyear,  C.  Improvements  in  carpet 
and  other  bags.  (Partly  a  communication.) 
Application  dated  July  26,  1855.  (No. 
1704.^ 

This  invention  consists  of  improved  ap- 
paratus for  closing  the  mouths  of  carpet 
and  other  bags.  For  this  purpose  the 
mouth  of  a  bag  is  to  have  a  cord,  or  wire, 
or  other  thickening,  fixed  around  it,  in 
such  manner  that  the  two  sides  of  the 
mouth  may  be  held  parallel  to  each  other. 

Effertz,  p.  Improvements  in  machinery 
for  cuttingy  creasing^  or  marking  paper,  card, 
and  ptuteboardt  and  other  like  substances. 
Application  dated  July  27, 1855.  (No.l709.) 


These  improvements  consist  in  construct- 
ing  a  machine  in  which  the  paper  or  other 
substance  to  be  cut  is  placed  upon  a  fixed 
bed,  and  in  which  an  upper  holding  beam  is 
brought  down  upon  the  paper  or  other 
substance,  and  holds  it  firmly  while  beings 
cut.  A  shaft  with  bevel  wheels  at  an  angle 
runs  horizontally  under  the  machine.  The 
holding  beam  has  connected  to  it  two  female 
screws,  into  which  two  male  screws  are  made 
to  bite.  The  screw  shafts  carry  bevel  wheels^ 
also  set  at  an  angle,  which  are  driven  by 
the  bevel  wheels  upon  the  borizon.tal  shaft. 
A  hand  wheel  is  keyed  on  to  the  horizontal 
shaft  and  by  turning  it  in  one  direction  or 
the  other,  the  holding  beam  is  brought  up 
or  down. 

Smith,  A.  Improven^ents  in  portable  ca^s 
or  holding  receptacles  for  eigarSt  spectacles, 
cards,  cutlery^  and  other  articles.  Applica- 
tion dated  July  27,  1855.    (No.  1718.) 

This  invention  relates  to  the  so  arranging 
and  constructing  of  portable  cases  or  hold- 
ers  intended  for  containing  and  conveying 
various  small  articles,  that  the  following 
advantages  may  be  secured. — 1.  Perfect 
security  when  the  case  is  closed.  2.  Fa- 
cility of  fully  opening  and  closing.  9  Ex- 
posure of  the  contained  articles  to  the  ex- 
tent desired. 

Abraham,  H.  K.  A  carriage  ofl"  two 
wheels  for  passenger  traffic  and  general  cem- 
veyance  qfa  number  of  persons,  or  Invalid^  or 
wounded  persons,  to  be  called  a  rotallar.  Ap- 
plication dated  July  28,  1855.     (No.  1716.) 

This  invention  consisu  of  **  an  arrange- 
ment  and  adjustment  of  the  body  of  the 
carriage,  its  seats  and  springs,  which  admit 
of  their  being  carried  on  one  axle  with  ease 
and  security,  the  seats  on  the  roof  being 
nearly  perpendicularly  over  the  axle  across 
the  carriage  in  a  line  with  the  axle,  thus 
balancing  or  regulating  the  weight  in  refer- 
ence to  the  draught,  and  rendering  it  easy." 
[A  carriage  called  the  "  Cosy  Express,*' 
constructed  upon  a  principle  somewhat  re- 
sembling the  foregoing,  built  from  a  design 
of  Mr.  Abrahams,  is  now  running  between 
the  Bank  and  Piccadilly,  London.] 

Barry,  H.  H.  Improvements  in  machinery 
for  combing  or  carding  wool,  fiax,  mohair,  and 
other  fibrous  substances.  Application  dated 
July  28,  1855.    (No.  1717.) 

These  improTcments  consist  of  an  ar- 
rangement of  machinery  wliereby  those  sub- 
stances may  be  taken  up  by  combs  or 
brushes,  rotating  on  a  swift  or  cylinder,  and 
combed,  carded,  and  discharged  by  mecha- 
nical means. 

Hyde,  J.  Improvements  m  furniture' 
castors.  Application  dated  July  28,  1855. 
(No.  1719.) 

These  improvements  consist — 1.  In  con- 
necting the  wheel  of  the  castor  to  the  socket 
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in  wtiich  the  pivot  woskt,  by  pieans  of  pins 
or  poinu  oust  with,  o<r  otherwise  fixe4  ioto, 
the  socket  of  the  castor.  2.  In  construct- 
ing castors  formed  as  above  with  loose  col- 
lars or  washers  against  which  the  socket 
rests  when  in  use.  The  end  of  the  pivot  is 
pointed,  and  bears  against  it  as  usual. 

Wilson,  R.  JmprovemenU  infolding  and 
jtr$parmg  w  pressing  Mfo^en  fabrics  and  otho' 
materiaU.  Application  dated  July  28, 1855. 
(No.  1720.) 

This  invention  relates  to  self-acting  ap. 
paratus  for  folding  pieces  of  woven  fabrics, 
or  of  any  material  in  the  form  of  a  long 
web,  and  comprehends  various  novel  con- 
trivances, together  with  the  capability  of 
folding  goods  to  be  hot  pressed,  the  paste, 
boards  b«ing,  in  this  case,  placed  in  the 
folds  of  the  goods  as  the  folding  proceeds. 

Browmfoot,  W.  a  new  or  improved  in- 
strument or  apparatus  for  raising,  lowering^ 
and  adjusting  blinds,  mapt,  aud  other  such 
Uke  articles.  Application  dated  July  28, 
1855.    (No.  1721.) 

This  invention  consists  of  an  apparatus 
somewhat  resembling  the  ordinary  roller 
blind ;  that  is  to  say,  consisting  of  a  roller 
on  which  the  blind  or  other  article  is  wound, 
and  which  has  at  one  end  an  axis  or  drum 
on  which  the  blind  cord  is  coiled,  by  pull- 
ingwhich  cord  the  blind  is  raised. 

WiLLif,  F.  An  improvement  in  the  rnanu^ 
faeture  of  wine-bottles.  Application  dated 
July  28,  1855.    (No.  1723.) 

This  invention  has  for  its  object  the  ma- 
nufacture of  wine- bottles  with  roughened 
Interior  surfaces  to  prevent  the  crust  of  port 
and  other  wine  from  slipping.  For  this 
purpose  the  interiors  (if  wine<bot(les  are  ren- 
dered rough  either  during  the  process  of 
making  them  or  after  they  are  formed. 

Daft,  T.  B.  Improvements  in  inkstands. 
Application  dated  July  28,  1855.  (No. 
1724.) 

These  improvements  consist  of  means  of 
acting  on  a  flexible  air-tight  cover  or  dia- 
phraxm  over  an  opening  into  the  upper  part 
of  the  ink  vessel. 

OooDYBAR,  C.  Improvements  in  mami- 
faetmring  covers  for  floors  when  compounds  qf 
India-rubber  are  used.  Application  dated 
July  28,  1855.    (No.  1725.) 

This  invention  has  for  its  object  the  ma- 
nuiacture  of  covers  for  floors,  by  making 
coloured  and  ornamental  sheets  of  Indiif- 
rubber  combined  with  sulphur,  with  or 
without  other  matters,  and  subjecting  such 
compounds  to  heat,  in  order  to  change  the 
ornamented  sheets  into  hard  compounds  of 
India-rubber. 

Peacock,  J.,  and  H.  H.  Barry,  /m- 
provemenis  in  iustruments  for  making  copies  of 
writings  simultaneously  with  the  originals. 
Application  dated  July  30, 1855.  (No.l726.) 

This  inventioii  rtlatts  to  an  instrument 


constructed  on  the  principle  of  the  peuta- 
graph,  iti  which  one  pen  is  held  and  used  by 
the  writer  in  writing  the  original,  but  so 
connected  with  a  second,  or  second  and 
third  pen,  as  to  produce  two  or  more  copies 
at  the  same  time. 

Clunes,  T.  Improvements  in  pumps  and 
fire-engines.  Application  dated  July  30, 
1855.    (No.  1731.) 

This  invention  relates  to  a  form  of  pump 
wherein  the  cylinder  or  working  barrel  is 
the  moving  part,  no  piston  or  bucket  proper 
being  required. 

Whitehead,  J.  H.  Improvements  in  the 
construction  of  steam-boiler  Jurnaces,  Ap- 
plicatiott  dated  July  30,  1855.     (No.  1733.) 

This  invention  relates  primarily  to  the 
placing  of  an  arched  or  other  covering  over 
the  flre-place  so  as  to  prevent  or  to  modify 
the  direct  action  of  the  flame  upon  the 
boiler. 

CoLBT,  H.  Improvements  in  the  construc- 
tion of  an  instrument  for  taking  altitude  an- 
gles, called  an  improved  altimeter,  or  self 
adjusting  quadrant.  Application  dated  July 
81.1855.    (No.  1736) 

These  improvements  consist  in  making 
use  of  half  a  circle,  or  180<>,  for  taking  ob- 
servations, and  having  this  half  circle  sus- 
pended below  the  plane  of  the  telescope  or 
glass  to  which  it  is  attached;  and  also  in 
counteracting,  in  a^  described  manner,  any 
tendency  to  undue  oscillation  in  the  self-ad- 
justing part  of  the  instrument,  and  in  attach- 
ing the  whole  instrument,  when  desired,  to 
a  stock  similar  to  a  gun-stock,  to  assist  in 
taking  more  correct  observations. 

Dalman,  G.  J.  An  improvement  in  the  ma- 
nufacture qf  gUues  for  earthenware.  Appli- 
cation  dated  July  31,  1855.     (No.  1737.) 

This  invention  has  for  its  object  the  ap- 
plication of  native  borate  of  lime  combined 
with  carbonate  of  soda  in  the  manufacture 
of  such  glazes. 

D  UPC  NT,  L.  N.  Improvements  in  making 
an  improved  fabric,  oaUed  drop  de  sole.  .A  p. 
plication  dated  July  31,  1855.     (No.  1788.) 

These  improvements  consist  in  making  a 
new  fabric  from  the  waste  arising  from  the 
combing  of  silk,  and  the  waxte  from  ttjo 
cocoon,  the  warp  and  weft  being  entirely  of 
this  material,  without  any  mixture  of  cotton 
or  wool. 

Claekb,  J.  Improvements  in  machinery 
for  making  loop  fabrics.  Application 
dated  August  1,  1855.    (No.  1743.) 

In  the  improved  machinery  a  series  of 
hooks  are  employed  side  by  side  on  a  bar, 
similarly  to  needles  in  warp  machinery, 
but  the  hooks  may  be  caused  to  slide  back 
separately  and  to  exchange  positions. 
Guides  on  a  bar  or  bars  are  used,  and  a  bar 
with  bent  pointa  arranged  to  take  the  work 
off  the  hooks,  and  to  pass  it  over  the  heads 
of  hooka,  or  on  to  the  guides,  so  that  the 
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work  may  be  held  on  tht  guides  while  the 
latter  loop  their  threads  on  the  hooka. 

Vauohan,  C,  W.  J.,  and  R.  An  improve- 
ment or  improvements  in  making  and  attaching 
the  handtet  of  iron  bowls  and  other  iron 
vessels.  Application  dated  August  1,  1855. 
(No.  1744.) 

This  invention  consists  in  making  the 
tangs  or  hnndles  of  howls  and  other  iron 
vessels  in  the  following  manner.  The  in. 
venters  take  a  piece  of  iron  of  the  length 
of  the  tang  to  be  made,  and  place  upon 
that  end  which  is  to  be  spread  into  what  is 
called  the  bit  a  short  cross  piece  of  iron. 
These  pieces  of  iron  are  then  raised  to  a 
welding  heat,  and  welded  by  a  pair  of  dies, 
which  also  spread  the  cross  piece  out  into 
the  form  of  the  bit. 

♦»•  The  documents  of  Nos.  1774  and 
1776  are  with  the  law  officers  under  objec- 
tion. 


PROVISIONAL  PROTECTIONS. 

Dated  January  3,  1856. 

20.  Hermann  Brambaeb,  of  Cologne,  Prussia. 

Converting  dry  pitch  and    other  rekinous   sub* 

stances,  also  coal  tar  and  other  tars,  Into  neutral 

esstntial  oils. 

Dated  February  2,  1856. 
2S9.  James  Townsend  Ward,  of  Swansea,  Gla- 
morgan, manufacturer.    A, new  or  improved  om- 
nibus. 

293.  WilliAm  Joseph  Curtis,  of  Sebbon-street, 
Islington,  Middlesex.  Improvements  in  machi- 
nery for  excavating  land  for  the  constructing 
tunnels. 

Dated  February  4,  1856. 

896.  Richard  Clarke  Pauling,  of  Great  George- 
street,  Westminster,  civil  engineer  and  surveyor. 
Expelling  water  from  vessels  and  keepinic  them 
from  Kinking,  raising  sunken  vesseis,  keeping  water 
outof  colTei  dams,  caissons,  foundations,  or  vessels, 
or  works  that  are  below  water,  and  propelling  ves- 
seis on  and  through  water. 

297.  Rudolph  Bodmer,  of  Thavles-inn,  Holborn, 
London.  An  improved  labricatlng  oil.  A  com- 
munication. 

299.  Elisha  Smith  Robinson,  of  Bristol,  paper 
merchant.  Improvements  in  machinery  for  litho- 
graphic and  sincographlc  printing. 

300.  Charles  Henry  Hudson,  of  Highbury  -  cot- 
tages, Holloway-road,  Middlesex,  Joiner.  A  re- 
tiring door  or  hd  fur  boxes,  cabinets,  closets, 
rooms,  carriages,  and  for  all  plaees  or  receptacles 
where  or  in  which  doors  or  lids  are  at  present  in 
use  or  may  be  used. 

801.  Edwin  Clark,  of  Great  George-street,  West- 
minster. All  improvement  in  the  apparatus  for 
suspending  insulated  electric  telegraph  wires. 

303.  John  Thomson,  of  Newton  -  le  -  Willows, 
Lancaster,  sugar  -  refiner.  Improvements  in  cen- 
trifugal apparatus  to  be  used  in  the  separation  of 
liquids  from  granular  and  crystalline  matters. 

305.  William  Allen  Turner,  of  Wood  -  street, 
Cheapside,  London.  India  rubber  manufhcturer. 
An  improved  preparation  or  mixture  to  Im  used  in 
the  manufacture  of  compounds  of  India  rubber 
or  caoutchouc. 

Dated  February  5,  1856. 
307.  George  Cumins  Thomas,  of  Washington, 
United  States.    An  improved  method  of  harden- 
ing and  tempering  steel.    A  communication. 


309.  Thomas  Hlnchliffe,  of  Mill-bridge.  Uver- 
sedge,  York,  engineer.  Certain  improvements  in 
machinery  or  apparatus  for  drawing  and  spinning 
wool  or  other  fibroua  substances,  or  wool  mixed 
with  other  fibrous  substances. 

311.  Theodore  Bergner,  of  Philadelphia,  United 
States.  Embossing  veneers,  so  as  to  represent 
carvings  In  wood.  A  oommunication  from  I. 
Amies,  of  Philadelphia. 

313.  James  Howard,  of  Bedford,  agricultural 
implement  maker.  Improved  apparatus  for  mak- 
ing moulds  for  eastings. 

815.  Alfred  Augustus  de  Reginald  Hely,  of 
Oxford-street,  Middlesex,  glass  merchant.  Cer- 
tain improvements  applicable  in  the  burning  of 
gas. 

317.  Henry  Squire,  of  Ludgate-hill,  London. 
An  improved  seal  or  fastening  for  envelopes, 
deeds,  and  documents. 

Dated  February  6,  1856. 

819.  Joseph  Thomaa,  of  Flnsburj-square,  Mid- 
dlesex, gentleman.  Improvements  in  the  mann- 
facture  of  soap  from  the  greasy  matters  obtained 
from  the  refuse  water,  wash,  or  suds,  used  in 
woollen  or  other  manufactures  or  processes.  A 
communication. 

821.  John  Fletcher,  of  Salford,  Lancaster,  iron, 
founder,  and  William  Fietchf  r,  of  the  same  place- 
mlllwrl^ht.  Improvements  in  the  construction  of 
weighing  cranes,  and  other  similar  elevating  ma- 
chines. 

323.  Henry  Alfred  Jowett,  of  Kentish  <  town , 
London,  engineer.  Improvements  in  railwav 
breaks  and  carriages,  and  in  signals  connected 
therewith. 

325.  'J'bomas  Frederick  Tyerman,  of  Weymouth- 
street,  Middlesex,  architect  and  surveyor.  Im- 
provements in  apparatus  to  be  applied  to  omni- 
buses and  other  carriages  for  receiving  wet  um- 
brellas. 

327.  James  Edward  Duyck,  of  Wandsworth, 
Surrey,  gentleman.  Improvements  in  the  manu- 
facture of  oil  cake. 

329.  James  Meacock,  of  Snow -hill,  London, 
gas-meter  maker.  An  improved  meana  of  fixing 
diaphragms  in  gas  meters. 

Dated  February  7,  1856. 

331.  Theodore  Bergner,  of  Philadelphia,  United 
States.  A  new  mode  of  preparing  or  facing  sur- 
faces of  engraved  or  etohed  plates  of  metal,  or 
other  substance,  se  that  they  may  be  readily 
printed  ftrom  by  a  press  without  wiping.  A  com- 
munication from  S.  W.  Lowe,  of  Philadelphia 

333.  Richard  Archibald  Brooman,  of  166,  Fleet- 
street,  London,  patent  agent.  A  method  of  ob- 
taiuing  alcohol  from  the  fruit  or  pod  of  the  oarob 
tree.    A  oommunication  frum  John  Minghelll. 

Dated  February  8,  1856. 

835.  John  Woodman,  of  Manchester,  Lancaster, 
engineer.    An  Improved  telegraph  insulator. 

836.  Theophile  Francois  Trocard,  artist,  of 
Bordeaux,  French  Empire.  An  Improved  cofltee- 
pot. 

338.  Henry  Alfred  Jowett,  of  Kentish  •  town, 
London,  engineer.  Improvements  in  rails  used 
for  the  construction  of  the  permanent  way  of 
railways,  and  in  the  means  of  laying  down  and 
fixing  them  in  eonjunction  with  the  present  rails 
in  use. 

339.  Stewart  Robertson  and  James  Howden,  of 
Glasgow,  Lanark,  engineers.  Improvements  in 
machinery  or  apparatus  for  driving  piles. 

810.  Charles  Walker,  of  Glasgow.  Lanark,  en- 
gineer. Improvements  in  safety-valves  and  in 
apparatus  for  cleansing  or  purifying  water  in 
steam-boilers. 

841.  John  Billington  Booth,  spindle  manufia«- 
tnrer,  and  James  Beckett,  ovedooktr,  «r  Preston. 
Lancaster.    Improvements  in  nachineiy  for  pr»- 
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paring  and  spinning  cotton,  wool,  and  other  fibront 
materials. 

Dated  February  9,  1856. 

842.  Charles  Swan  and  George  Frederick  Swan, 
of  High-street,  Sonthwark,  ink  manufsetnrers. 
An  improTed  colouring  matter  for  writing,  sUin- 
ing,  or  dyeing,  which  is  also  applicable  to  the 
production  of  a  conying  fluid.   A  communication. 

M4.  George  Waiies,  of  Palace -row,  New- road, 
Middlesex,  engineer.  Improvements  in  the  con> 
strucrion  of  valyes  for  regulating  the  passage  of 
gas  and  other  fluids. 

346.  John  Rawlings,  of  George  and  Catherine- 
wbeel-ysrd,  Bishopsgate  -  street,  London.  Im- 
proTements  in  envelope  or  stationeir  cases. 

547.  Edward  Martin,  of  Oxford.  improTements 
in  cricket-bats. 

548.  Theophilus  Burton,  of  Lincoln,  engineer 
and  agricultural  implement  maker.  An  internal 
boiler  cleaner  or  mud  stirrer  for  the  efliMtual 
cleaning  of  sUam  boilers  flrom  muddy  deposits 
and  all  Kinds  of  sediments. 

550.  Louis  SchwarUkopflT,  of  Berlin.  ImproTe- 
ments in  apparatus  for  raising  mud  and  soil  fh)m 
the  bottoms  of  riTers  and  other  waters. 

551.  William  Augustus  BuUard,  of  Dedham, 
Massachusetts,  United  States.  An  improTcment 
in  iostruments  for  fastening  doors.  Partly  a  com- 
munication. 

Dated  February  11,  1856. 

SBi.  Christophe  Muratori,  of  Paris,  doctor  of 
physics.  Improvements  in  the  waterproofing  of 
nuigings  or  ornamenting  stuflh. 

953.  WillUm  Horatio  Harfleld,  of  Fenchurch- 
street.  ImprovemenU  in  the  manufacture  of  me- 
tallic screw  nuts.    A  communication. 

Dated  February  12,  1856. 

3M.  Henry  Bessemer,  of  Queen-street-place,  New 
Cannon-street,  London,  ciyil  engineer.  Improve- 
ments in  the  manufacture  of  malleable  or  bar  iron 
and  steel. 

853.  George  Tomlinson  Bousfleld,  of  Sussex- 
placet  Loughborough-road,  Surrey.  An  Improve' 
ment  in  treating  fkts  and  oils.    A  communication. 

330.  Felix  Pruss  Jablonowski,  of  Brussels,  Bel- 
glum.  A  new  process  of  chrome  -  lithographic 
painting  on  glass,  porcelain,  clays.  lava,  and  other 
materials  susceptlole  of  vltrifaotion,  and  on  all 
metals  and  metallfc  compounds  capable  of  receiv- 
ing an  enamelled  surface. 

Dated  February  IS,  1856. 

382.  Pierre  Isldor  David,  of  Paris,  France,  ma- 
chinist. Certain  improvements  in  the  method  of 
bleaching. 

364  Louis  Vignat,  of  Place  des  Victoires,  Paris, 
merchant.  A  regulator-compensator  for  the  weav- 
ing of  ribbons  and  cloths. 

376.  Samuel  Fox,  of  Stocks-bridge,  Peniston, 
York,  wire  manufacturer.  Improvements  in 
springs  for  r^lway  and  other  carriages. 

368.  William  Gilchrist,  of  Kirkintilloch,  Dum- 
barton, manufacturer.  Improvements  In  orna- 
mental weaving. 

370.  William  Edward  Newton,  of .  Chancery- 
lane,  Middlesex,  civil  engineer.  Improvements 
in  the  construction  of  flre-arms.  A  communica- 
tion. 

372.  Henry  Fort  Mitchell  and  WiUlam  Mitchell, 
whitesmiths,  and  John  Clarkson,  coal  merchant, 
of  Silsden,  near  Keighley,  York.  Improvements 
In  sewing  machines. 

874.  Gusuve  Louis  Keller,  of  Paris,  France, 

Gicket-book  maker  and  manufsoturer.    A   new 
nd  or  system  of  carpet  or  travelling  bag. 

Dated  February  14,  1856. 
376.  Thomas  Parkinson  Capp,  of  Oraceehureh- 
ftre«t,  London.    An  Improved  famp. 


378.  Henry  Robert  Ramsbotham  and  William 
Brown,  of  Bradford.  York,  wool  combers.  Im- 
provements in  combing  wool,  alpaca,  cotton,  and 
other  flbroas  substances. 

382.  George  Pate  Cooper,  of  Sutherland-square, 
Walworth,  Surrey,  shirt  maker.  An  improved 
shirt  collar. 

384.  William  Hammond  Bartholomew,  of 
Brunswick-terrace,  Leeds.  Improvements  in  pro- 
pelling vessels  when  screws  or  submerged  propel- 
lers are  used. 

388.  Charles  Cowper,  of  Southampton-buildings, 
Middlesex.  Certain  improvements  In  impregnat- 
ing wood  with  preservative  and  colouring  mate- 
rials, and  in  apparatus  for  that  purpose.  A  com- 
munication from  the  late  H.  Boucherie,  of  Bor- 
deaux, France. 

390.  Edouard  Deiss,  of  Paris,  France,  manufac- 
turer of  chemical  products.  A  method  or  methods 
of,  and  apparatus  for  extracting  oils,  fats,  greases, 
and  resins  f^m  bones,  raw  wool,  seeds,  and  other 
substances  containing  the  same,  and  recovering  a 
certain  agent  employed  in  the  process. 

Dated  February  15, 1856. 

892.  Alexandre  Tolhausen,  of  Duke  •  street, 
Adelphi,  Middlesex,  interpreter  at  the  Imperial 
Court  of  Paris.  A  machine  for  cutting  articles  of 
polygonal  figure  in  wood  or  other  material.  A 
communication  trova  A.  Stoeckel,  of  New  York, 
United  States. 

394.  James  Hogg,  Jun.,  publisher,  of  Nicolson- 
street,  Edinburgh.  Improvements  in  the  manu- 
facture of  envelopes  and  certain  other  combina- 
tions and  applications  of  paper  and  gum,  denomi- 
nated "  Letter  Checks  "  for  containing  and 
securing  written,  printed  or  other  communica- 
tions. 

396.  Eddlestone  Elliott,  woollen  manufhcturer, 
Cyrus  Leach,  blacksmith,  and  James  Ratcliffe, 
spinner,  of  Rochdale.  Improvements  in  machi- 
nery for  spinning  wool  and  other  fibrous  sub- 
stances. 

398.  William  Edward  Newton,  of  Chancery-lane, 
Middlesex,  civil  engineer.  Improved  machinery 
for  making  boots  and  shoes.    A  communication. 

Dated  February  16,  1856. 
400.  Frederic  Daniel  Grant,  of  Newgate- street, 
London,  lithographer.     A  method  of  rendering 
printing  inks  and  wax  odoriferous. 

402.  George  Harrison  of  Little  Goodwin-street, 
Hull,  York.  Improvements  In  axles  for  railway 
carriages. 

Dated  February  18,  1856.  ' 

406.  James  Strang  Thomson,  of  Kilmarnock, 
Ayr,  manufecturer,  and  Andrew  Barclay,  of  the 
same  place,  engineer.  Improvements  in  printing 
and  embossing  textile  fabrics  and  other  surfaces, 
and  In  the  production  of  apparatus  to  be  employed 
therein. 

408.  Moses  Jones,  William  Broad  Rowe,  and 
William  Perrins,  of  Broa^l  -street,  Worcester, 
manufacturinff  ironmongers  and  copartners.  An 
improvement  In  ranges. 

410.  William  Hale,  of  Swan -walk,  Chelsea. 
Middlesex,  engineer.  Improvements  in  propelling 
boats  or  other  floating  bodies. 

DaUd  February  19,  1856. 

412.  Henri  Gerbant,  of  Mul  house,  France.  Im- 
provements in  the  manufacture  of  vinegar. 

414.  Frederick  Austin  SpaldinglWittor,  of  Man- 
chester, Lancaster,  agent.  An  Improved  stove.  A 
communication. 

416.  Stephen  Fitehew  Cox,  of  Bristol.  Im- 
provements in  the  manufacture  of  leather,  and  in 
machinery  for  that  purpose. 

418.  John  Gedge,  of  Weltlngton-street  South, 
Middlesex.  Improvemente  In  pumps.  A  com- 
monlcatioii  flrom  A.  AndiltD,  of  CaitiM,  Fnaoe. 
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420.  WilUam  Owillio)  Merrett,  of  ^/eadenliall- 
street.    An  improvement  in  trousers  and  drawers. 

422.  Hlchard  Wavgood,  of  Newington  -  cause- 
way, Surrey,  engineer.  An  improved  portable 
launfiry.  or  combined  boiling,  washing,  mangling, 
and  drying  and  Ironing  apparatus. 


PATENTS  APPLIED  POR  WITH  COMPLETE 
SPECIFICATIONS. 

433.  William  Aristides  V6rel.  of  Macduff,  Banff, 
Scotland,  merchant.  Improvements  in  grinding 
or  pulverising  hoofs  and  horns,  and  in  using  them 
alone  or  mixed  with  pulverised  bones  for  manure. 
February  20th,  1856. 

481.  Liouis  Arnier,  of  Marseilles,  France.  Im- 
provements in  condensing  hot  air  and  obtaining 
motive  power  therefrom.    February  U,  1636. 


NOTICE  OF  APPLICATION  FOB  PROLON- 
GATION OF  PATENTS. 

A  petition  will  be  presented  to  the  Judicial 
Committee  of  the  Privy  Council  by  William  Long- 
maid,  of  Victoria-cottage,  Stolce  Newington,  gen- 
tleman, Thoinas  Julian  Pode,  of  Plympton,  Devon, 
surgeon;  Alfred  Hingston,  banker,  and  William 
Joseph  Square,  surgeon,  both  of  Plymouth,  pray- 
ing for  a  prolongation  of  the  several  letters  patent 
granted  to  William  Longmaid  for  England,  20th 
October.  1842;  for  Scotland,  ISth  March.  1843; 
and  for  Ireland,  May  4th,  1843,  for  •*  Improve- 
ments in  treating  ores  and  other  minerals,  and  in 
obtaining  various  products  therefrom,  certain 
parts  of  which  improvements  are  applicable  to  the 
manufacture  of  alkali." 

Any  person  desirous  of  being  heard  in  opposi- 
tion must  enter  a  caveat  to  that  effect  in  the  Privy 
Council  Office  on  or  before  the  9th  April  next. 


NOTICES  OF  INTENTION  TO 
PROCEED. 

{From  th0  ** London  Gazette,"  March  4th, 
1856.) 

2333.  Frederick  Whitaker.  Improvements  in 
the  construction  of  sewing-machines. 

2361.  Charles  Lenny.  Improvements  in  car- 
riages. 

2370.  Thomas  Roberts  and  John  Dale.  Certain 
improvements  in  treating  and  preparing  amylecious 
substances  for  the  purpose  of  stiffening. 

2382.  Kills  Butterworth.  Improvements  in  ma- 
chinery or  apparatus  fur  preparing,  spinning,  and 
doubling  cotton,  wool,  and  other  fibrous  materials. 

238J.  Charles  Crickmay  and  Frederic  Joseph 
Clowes.  Improvements  in  the  manufacture  of 
guns,  piitols,  and  gun-stocks,  and  in  cutting  and 
carving  wood,  metals,  minerals,  and  other  mate- 
rials, by  machinery. 

2385.  Eugene  Uippoiyte  Rascol.  Improvements 
In  apparatus  used  in  the  manufacture  of  type  and 
other  articles  lor  letter-press  printing.  A  commu- 
nication. 

2^87.  Henry  Tritton.  An  improved  safety-ap- 
paratus for  the  protection  of  persons  while  painting 
the  exterior  of  buildings  and  cleaning  windows, 
which  may  be  used  a«  a  balcony  for  holding  flowers. 

238tf.  James  Flatt  and  John  Wnitehead.    Im- 

Eroveinents  in  machinery  or  auparatus  for  prepar- 
ig  clay  for  the  manufacture  of  bricks. 
Mas.  Henry  Wyatt.    A  peculiar  apparatus  for 
more  rapidly  and  perfectly  mancsuvring  or  steering 
steam-ships  of  war  or  of  cummerce,  which  is  enti- 
tled *'  rhe  Transpulsor." 

3399.  Simon  O'Regan.  Improvements  in  mailoe 
engiiM  boUto  u^d  other  b<|^«n  an^  tbttr  furnaces. 


"'  S40).  George  Geyelln.  An  impioTed  coaitrac- 
tion  of  perambulator. 

3410.  Joseph  Whif worth.  ImproFementt  in  ar- 
tillery and  fire-arms. 

3413.  Germain  Jean  Paul  Marie  Yflleroax.  Cer- 
tain improvements  in  the  manuftcturing  of  soap. 

2414.  William  Hartley.  Improvements  in  safety- 
valves. 

2423.  William  Henry  Walenn.  Self-acting  at- 
tachment to  be  applied  to  gates.  A  communica- 
tion. 

2424.  Robert  Griffiths.  A  compound  and  exact 
measurement  tap,  applicable  to  the  measurement 
of  every  kind  of  liquor  or  liquid. 

3451.  Robert  Cook.  Improvements  in  apparataa 
for  effecting  the  operations  of  punching,  riyetingrt 
and  shearing. 

2466.  William  Gardner.  An  improved  method 
of  manufacturing  watches  or  other  timekeepers, 
and  also  improvements  in  the  machinery,  tools,  or 
apparatus  for  accomplishing  the  same. 

2481.  George  Butridge.  Improvements  in  the 
preparation  of  glass  for  ornamental  purposes. 

2487.  Richard  Archibald  Brooman.  Improve- 
ments in  fire-arms.    A  communication. 

2488.  Joseph  Jessop.  Improvements  in  the  con- 
struction of  furnaces  and  boilers. 

2490.  Richard  Goose. '  Improvements  in  the  ma- 
nufacture of  cut  nails. 

2495.  Edward  Jeffreys.  An  improvement  in  the 
construction  of  furnaces. 

2562.  Thomas  Skinner.  Improvements  in  pro- 
ducing figures  or  ornaments  upon  the  surfaces  of 
metnls. 

2578.  William  Lea.  An  improvement  or  im- 
provements in  taps  or  cocks. 

2653.  Charles  Sanderson.  An  impcovement  In 
the  manufacture  of  iron. 

2666.  Thomas  Allan.  Improvementa  in  applying 
electricity. 

2695.  James  Egleson  Anderson  Gwynne.  Im- 
provemenu  in  instruments  for  indicating  pressure 
or  vacuum 

26i^6.  .Charles  Maybury  Archer.  A  new  materiel 
for  the  manufacture  of  paper,  and  for  the  produc- 
tion of  textile  fabrics. 

2702.  Edward  Daniel  Johnson.  An  improvement 
in  the  construction  of  attachable  seconds  watcbea. 

2708.  William  Ward.  Certain  improvements  in 
looms  for  weaving. 

2839.  William  Clay.  ImprQvementa  in  the  ma- 
nufaoture  of  bar  iron. 

2894.  James  Murdoch.  Improvementa  in  ma* 
chines  or  apparatus  for  working  chain  stitch  em- 
broidpry.    A  communication. 

2917.  Richard  Archibald  Brooman.  Improve- 
ments in  treating  beetroot,  and  other  saccharine 
vegetable  substances,  in  order  to  extract  alcohol 
therefrom,  and  at  the  same  time  render  or  leave 
the  remaining  parts  of  the  vegetable  fit  food  for 
cattle.    A  communication. 

2933.  Thoma<  Duppa  Duppa.  ImprovemenU  in 
generating  and  heating  steam.   A  communication. 

91.  Charles  Francois  Leopold  Oudry.  Certain 
improvements  in  the  preservation  of  metals  and 
other  solid  substances. 

93.  William  Owen.  Improvements  in  the  manu- 
facture of  railway  wheels  and  tyres. 

10  .  William  Owen.  Improvements  in  stoves 
and  fire-places. 

204.  Alexander  Dalgety.  Improvements  in 
vices,  or  gripping  or  holding  apparatus. 

206.  William  Owen.  An  improvement  in  piano- 
fortes. 

231.  Jean  Hector  Destibeaux.  An  improved 
waterproof  fabric. 

297.  Rudolph  Bodmer.  An  improved  luhricat- 
ing  oil.    A  communication . 

307.  George  Cumins  Thomas.  An  improved  me- 
thod of  hardening  and  temperinf  sttsl.  A  eom- 
munication. 

340.  Charles  Walker,   impzoremiats  (a-  salbty 
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▼alTM,  and  in  appantai  for  eleantin^  or  purifying 
vatcr  in  tteam  boilera. 

950.  Louis  Schwartzkopff.  Tmprovementi  in 
apparatus  for  raiding  mnd  and  soil  firom  the  lM>t- 
toms  of  rivers  and  other  waters. 

S54.  William  Horatio  Harfleld.  Improvements 
in  tlie  marmfaciure  of  metallic  screw  nuts.  A 
communication. 

356.  Henry  Bessemer.  Improvements  in  tlie 
manufacture  of  malleable  or  bar  iron  and  steel. 

960.  Samuel  Fox.  Improvemeutv  in  springs  for 
railway  and  other  carriages. 

M8.  William  Gilchrist.  Improvements  in  oma^ 
mental  weaving. 

370.  William  Edward  Newton.  Improvei^ents 
in  the  oonstraction  of  fire-arms.  A  communica- 
tion. 

S84.  William  Hamond  Bartholomew.  Improve- 
ments in  propelling  vessels  when  screws  or  sub- 
merged propellers  are  used. 

Sas.  Charles  Cow  per.  Certain  improvements  in 
imprevnating  wood  with  preservative  and  colour- 
ing materials,  and  in  apparatus  for  that  purpose. 
A  communication. 

194.  James  Hogg,  jun.  Improvements  in  the 
manufacture  of  envelopet  and  certain  other  cora- 
hinations  and  applications  of  paper  and  gum,  deno- 
minated "  Letter  Checks,"  for  conUinlng  and  se- 
curing written,  printed,  or  other  communications. 

398.  William  Edwaid  Newton.  Improved  mar 
ehinery  for  making  boots  and  shoes.  A  communi- 
cation. 

406.  James  Strang  Thomson  and  Andrew  Bar- 
clay. Improvements  in  printing  and  embossing 
textile  fabrics  and  other  surfaces,  and  in  the  pro- 
duction of  apparatus  to  be  employed  therein. 

416.  Stephen  Fitchew  Cox.  improvements  in 
the  manufacture  of  leaiheri  and  in  machinerjr  for 
that  purpose. 

423.  Richard  Waygood.  An  improved  portable 
laundry,  or  combined  boiling,  washing,  mangling, 
and  drying  and  ironing  apparatus. 

423.  William  Aristides  V^rel.  Improvements  in 
grinding  or  pulverising  hoofs  and  horns,  and  in 
naing  them  atone  or  mixed  with  pulverised  bones 
for  manure. 

Opposition  can  be  entered  to  tlie  granting 
of  R  Patent  to  any  of  the  parties  in  the  above 
List,  who  have  given  notice  of  their  inten- 
sion to  proceed,  witliln  twenty-one  days  from 
the  date  of  the  Gazette  in  which  the  notice 
appears,  by  leaving  at  the  Commissioners'- 
office  particulars  In  writing  of  the  objection 
to  the  application). 


PATENTS  ON  WHICH  THE  THIRD 
YEAR'S  ^TAMP  DUTY  HAS  BEEN 
PAID. 

477*  WUlian^  Sjmington. 
510.  William  Edward  Newton. 
6H.  John  M' Adams. 
522.  Edward  Duke  Moore. 

525.  Robert  Waddell. 

526.  Marcel  Vetiliart. 
582.  Robert  Barclay. 
53.'S.  Samnel  Colt,' 
538.  Samuel  Colt 
542.  Thomas  Crick. 
562.  Richard  Barter. 

571.  Thomas  Weatherburn  Dodds. 
574.  Thomas  Weatherburn  Dodds. 
W^t  4^|H«tmo  Cj^rosio. 


592.  James  Kimberley. 

594.  Samuel  BlackweU'. 

595.  Samuel  BlackweU. 
646.  Joseph  Maudslay. 
654.  Samuel  Colt 

719.  Charles  Augustus  Holm. 


LIST  OF  8EALBD  PATENTS. 
Sealed  February  22,  1856. 
2799.  Robert  Adam  Whytlaw. 
2801.  Alfred  Vincent  Newton. 

Sealed  February  26,  1856. 
1933.  Celse  Eugene  Caprou. 

1935.  Thomas  Alexander  (Pooling. 

1936.  Charles  Humfrey. 
1038.  James  Smith. 
1942.  Charles  Humfrey. 

1948.  Edward  Newman  Fourdrinier. 
1966.  Rudolph  Schramm. 
1980.  William  Smith. 

1982.  Alfred  Heaven. 

1996.  WilliamWoodcock,  Thomas  Black< 

burn,  and  James  Sm alley. 
2020.  William  Armand  Oilbee. 
2026.  John  Stewart. 

2102.  Richard  Archibald  Brooman. 
2124.  Ursurer,  Joseph  Brasseur. 
2150.  Thomas  Deakin. 

2166.  Robert  Robey  and  George  Lamb 

Scott 
2726.  William  Foot. 
2792.  Jacques  Elidat  de  Malbec. 

Sealed  February  29,  1856. 
1953.  John  Hanson. 
1955.  James  More. 
1959.  Charles  Frederick  Stansbury. 
1968.  George  Frederick  Rose. 
1971.   Matthew    Butcher   and    Thomas 

Henry  Newey. 
1977.  Thomas  Symes  Prideaux. 
1979.  Alfred  Vincent  Newton. 

1983.  George  Thomas  Holden  and  Ri* 

chard  Nicholas. 

1984.  Thomas  Joseph  Larmulh  and  John 

Smith. 
1988.  William  Henry  Zahn. 
1991.  John  Hum  by. 
2017.  Chri8tO|)her  Penrhyn  Aston. 
2053.  Henry  Bull. 
2059.  Etienne  Charles  Zaeharie  Bou- 

chard. 
2083.  Henry  Chandler. 
2085.  David  Hill. 

2103.  Charles  Tilston  Bright  and  Edward 

Brailsford  Bright 
2207.  Richard  Archibald  Broomap. 
2335.  William  Glass. 
2404.  Joseph  Hands. 
2425.  James  Gray  Lawrie. 
2628.  Henry  William  Wimshurst 
2706.  Edwud  John  Davies. 
2723.  Samuel  Garn. 
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2863.  Alfred  Vincent  Newton. 
2889.  John  Watson. 

Sealed  March  4,  1856. 
1999.  Thomas  Taylor  Coniam. 
2008.  William  Craymer. 

2013.  Joseph  Gilbert  Martien. 

2014.  Ichabod  Nettieship. 
2016.  Theodore  Schwartz. 
2021.  George  Lowry 

2036.  Anguish  Honour  Augaitus  Du- 
rant. 

2088.  Anguish  Honour  Augustus  Du- 
rant. 

2040.  Anguish  Honour  Augustus  Du- 
rante 

2042.  Henry  Webster. 


2056.  Frangois  Honore  Lebaigue. 
2086.  William  Sangster. 
2088.  David  Zenner. 
2110.  William  W^arren. 
2116.  Ricbard  Archibald  Broom&n. 
2130.  John  Moreton  Marcbinton. 
2157.  Charles  Victor  Th^ry. 
Charles  Rateliffe. 

Robert  Henry  Kay,  Alfred  Thomu 
Richardson,  and  George   Mai- 
linson. 
*«»^.  James  Fraser. 

The  abote  Patente  all  bear  date  as  of  the 
day  on  wbich  Protisional  Protection  waa 
granted  for  tbc  seycral  inTcntions  men- 
tioned above. 


2180. 
2281. 


2315. 


F.  Allen  and  T.  J/«p«/.— Yours  reached  us  too 
late  for  insertion  in  tbis  No. 

2?.  ^._Tbe  addresses  of  patentees  are  given 
under  the  head  "  Provisional  Protections  when 
the  protections  are  allowed.  There  are  many  diffi- 
culties in  the  way  of  carrying  out  your  second 

'""SM^m-Prlnted  copies  of  all  Speoifiafctions  of 
Patents  are  publUhed  at  the  Office  of  the  Com- 
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mUsioners  of  Patents  during  the  seventh  month 
after  the  date  of  the  Provisional  ProtMtlon.  A 
list  of  those  published  during  the  preoeding  weelc, 
with  the  prices  (usually  but  a  few  pence)  attached, 
appears  regularly  in  the  OommU*ioner$  of  Palenir 

X^<«m.-Last  No.,  page  201,  col.  2.  line  11 
from  bottom,  for  "  propelled  by  steam,"  read  pro- 
pelled by  screws." 


Cunningham's  Patent  Improvements  in  Reef- 

tag  BtAU— {with  engravingt) J»' 

Perpetual  Motion  .•••• ; "•"  *** 

Construction  and  P'oP^l^lo"  °/.7'\'Jl*RTflt; 
W.B.Adaras's  Method  of  Welding  the  Sheets 

of  Ironflhips,ftc. •.•••"•;• "J 

Preventing  Explosions  in  Steam  Boilers....^...  224 
Mawson's  .Portable   Photographic   Camera— 

(ufith  engravings) *JJ 

Haddan's  Improvements  In  Cannon  •"••••••••••••  »*«* 

Lane's  Improvements  in  the  Manuftclure  of  ^^^ 

Levavasseur's  Improvements  in  Lamps  and 
Lamp  Chimneys •• VwUi!»" 

The  Ci£e  of  J.M.  Heath,  the  Inventor  of  Weld- 
ing Cast  Steel  from  Bntuh  Iron.  By  r. 
Webster,  M.A.,  &c.  (ilwiew) ••..  227 

The  Drainage  of  London.    A  Leit«''  *«•    "^  „,« 
W.  W.  Pocock,  B.A.,  8cc.{Beview) 228 

Corl's  Inventions  J;? 

Mechanical  Locomotion  "" 

The  Smoke  Question %\\ 

A  Suggestion  on  Railways  »»* 

Speclflcatlons  9f  PatenU  recently  Piled  :— 

Dawson i8edsteads.  Ac , 282 

Mardon Garanclne 232 

Allen Vehicle  ••••••;■•;;;;;•;;;;;;  JJJ 

£^iV.'.V.V.V.V.*«.V.Pro%Ulilg;^^^^  282 

Bridgewater Tiles  ...•..••••• J" 

Klrkman   Fibrous  Substances    ...282 

Wh'tehead    Textile  Fabrics  282 

Woods    .Pack  Saddles  2.H2 

Levavasseur..: Lamps Jjs 

Xerr  Revolvers **» 

Fuller Looms 283 

Piper Gun-stocks  235 

Coles  Boots  and  Shoes 238 
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PASCAL'S  MIXED-VAPOUR  ENGINES. 
Fig.  1. 
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PASCAL'S  MIXED-VAPOUR  ENGINES. 

M.  Pascal,  of  Lyons,  France,  has  recently  introduced  a  number  of  improTeroents  in 
obtaining  motire  power,  which  consist,  first,  in  a  system  of  generating  apparatus  hermeti- 
cally closed,  and  in  which  combustion  is  effected  by  means  of  air  blown  either  from  beneadi 
or  from  aboTo  the  fuel,  whatever  may  be  the  nature  of  the  latter,  and  whatever  may  be  the 
pressure  existing  in  the  generators ;  second,  in  producing  Inside  the  apparatus  a  mixture 
heated  at  a  high  temperature,  and  consisting  of  air,  steam,  and  the  gaseous  products  of  com- 
bustion, and  in  generating  and  superheating  the  steam  necessary  to  the  mixture,  by  bring, 
ing  it  in  contact  with  turfaces  especially  constructed  for  this  purpose,  and  with  superheated 
gases  which  are  gtfnerattd  under  the  fnwtnrt  of  the  mixtare;  third,  in  constructing 
▼aporising  surfaces  irith  metal  MkMtttoM  conoeottfd  to  mmIi  ether,  ao  as  they  may  dilate 
independently  of  one  another,  aii4  ihtfrtby  break  the  incrustations  Or  sediments  caused  by 
the  evaporation  of  water  i  foorth*  in  •Mtiog  tht  txpantlf  •  mixture  raised  to  a  high  tem- 
perature to  act  as  motif  0  power  in  tnose  parte  of  the  steam  engine  Atted  for  this  purpose ; 
fifth,  in  distributing  and  varying  at  will,  and  without  interrupting  the  work  of  the  appa- 
ratus, such  quantity  of  water  as  is  necessary  to  generate  the  steam  of  the  mixture,  and 
consequently  modiff  its  proportions ;  and  sixth,  in  causing  water  to  drop  by  very  small  parti- 
cles on  the  vaporising  Surfaces  through  a  capillary  issue  oontrived  round  the  apparatus, 
and  of  so  little  eapasioaMf  Si  as  to  allow  a  continuous  onrrent,  which  prevents  all  sediment, 
and  leaves  (as  soon  ii  the  feMing  ceases)  the  generator  deprived  of  water. 

In  the  engravings  on  the  preeedlng  page  are  represented  two  coupled  generating  appa- 
ratuses for  obtaining  a  mixture  of  high  temperature^  by  applying  the  calorifio  power  of  the 
furnace  to  heating  the  air  which  is  to  burn  the  gases,  and  also  to  heating  the  water  which 
is  to  be  converted  into  steam,  this  water  being  thrown  in  a  thin  sheet  upon  a  partition  plate, 
which  divides  the  furnace  into  two  parts,  in  the  lower  of  which  the  combustion  of  the  fuel 
and  gases  is  effected,  and  in  the  upper  part  the  mixtare.  Fig.  1  is  an  elevation  of  two 
apparatuses  coupled  together,  one  being  shown  in  seetioni  fig.  2  is  a  horisontal  projection, 
in  which  one  of  the  furnaces  is  shown  through  tlie  line  8,  4  of  the  vertical  projection.  The 
inventor  thus  describes  one  of  the  generating  apparatnses,  the  other  being  in  all  respects 
like  it : — **  This  apparatus,'*  says  he,  **  consists  of  a  cylindrical  metal  casing,  A,  which  is 
flanched  at  top  and  bottom  for  being  bolted  to  the  Other  parts.  At  the  upper  part  there  is 
an  aperture,  a,  into  which  a  thermometer,  bf  is  secured,  Tor  the  purpose  of  exactly  ascer- 
taining tlis  tsmptratttre  of  the  water;  there  is  also  a  flanched  pine  with  a  cock,  /,  which 
opens  into  the  blow. on  plp6,4r,  for  blowing  out  the  sediments  of  the  boiler  by  the  vapora- 
tion  of  wat«r«  At  the  lower  part  there  is  another  pipe,  /,  which  is  connected  with  the  pipe 
for  conducting  the  water  into  the  apparatus.  The  tniokoess  of  metal  of  the  casing,  as  well 
as  that  of  the  pieees  ftttaehed  thereto,  depends  on  the  temperature  and  pressure  at  which  it 
is  desired  to  work  the  engine.  The  semi-spherical  part,  B,  or  ash-pit,  is  secured  on  the 
easing.  A,  at  the  lower  part  by  means  of  flanehes,  which  are  bolted  together.  This  piece, 
B|  has  three  pipes  or  orifices,  one  of  which,  4,  is  hermetically  closed  by  means  of  a  hineed 
lid,  which  is  screwed  down  on  a  well  faced  and  clean  joint  by  means  of  a  screw  with  a 
handle,  whish  allows  one  promptly  to  open  and  shut  it)  the  said  pipe,  dl, serf es  for  the  clean- 
ing of  the  ash-pit  and  the  raking  of  the  grate.  The  second  pipe  or  orifice  m,  which  is  opposite 
to  d,  is  for  the  air,  which  enters  underneath  the  fire,  and  communicates  by  a  pipe  with  the 
blowing  cylinders  which  compress  the  air.  All  around  inside  the  ash-box  there  is  a  wall  of 
fl^e-brick,  C,  which  supports  the  furnace.  The  third  orifice,  §,  gives  passage  to  that  portion 
of  the  compressed  air  which  is  to  bum  the  gases,  and  enters  betwixt  the  wall,  C,  and  the 
external  wall  of  the  ash-pit,  rising  subsequently  for  circulation  round  the  casing  of  the 
grate,  supported  by  east-iron  plates,  I.  The  upper  portion  of  the  casing,  A,  is  shut  by  a 
top  Ud|  D,  which  is  secured  like  the  lower  one.  This  lid  has  two  orifices  or  pipe  ends  pro- 
jecting into  the  inside  of  the  apparatus ;  one  of  these,  g,  is  for  feeding  fuel  into  the  furnace, 
and  is  shut  in  the  same  manner  as  that  of  the  ash-pit;  the  other  pipe  end,  h,  is  for  letting 
out  the  mixtare  of  gases  and  of  steam,  and  joins  the  steam  pipe,  S',  which  leads  to  the  slide 
of  the  engine.  In  the  inside  of  the  easing,  A,  is  a  second  cylinder,  E,  which  has  at  iU 
lower  extremitjr  sn  extsmal  fianch.  which  is  held  fast  between  the  fianches  of  the  ash-box, 
B,  and  the  casing,  A.  The  spaoe  between  £  and  the  casing,  A,  is  only  about  one  twenty- 
fifth  of  an  inch  for  the  passage  of  the  water  coming  from  a  groove,  i;  this  groove  is  above 
the  lower  fianch,  all  round  the  cylinder,  at  the  same  height  as  the  centre  of  the  pijie,  /, 
which  brings  the  water  into  the  annular  capacity,  I,  and  at  the  upper  part  of  the  cylmder 
there  is  an  internal  fianch  for  receiving  the  ring  or  hoop,  which  is  made  up  of  segments. 
The  wall,  C,  in  the  ash-box  carries  the  grate  of  the  furnace,  which  has  a  concave  shape, 
lengthening  out  towards  the  orifice,  d,  for  facilitating  the  poking  of  the  fire.  This  grate 
consisU  of  bent  bars,  whirb  rest  on  the  eaat.iroif  plates  with  which  the  wall,  C,  is  coped. 


li:;^'  PA8CiX'8  mXBD-TiJPOUB  XNOIMES.  M«!h'iM&l.  ^3 

On  this  wall  and  upon  the  grate-ban  are  placed  the  tegmental  or  circular  bricks,  or  pieces 
of  cast-iron,  I,  which  form  the  sides  of  the  furnace.  The  compressed  air  for  burning  the 
gases  circulates  round  these  segments,  and  is  there  tboroughlj  heated ;  also  not  to  lose  any 
heat  which  might  easily  pass  on  through  conducting  substances  such  as  the  cylinder,  A,  is 
made  of,  the  air  is  separated  from  the  said  cylinder  by  hollow  cast-iron  bricks,  J,  the  inside 
or  cavities  of  which  are  611ed  up  with  fire  clay.  From  the  segments,  I,  up  to  the  flanch  of  the 
cylinder,  K,  the  sides  of  the  furnace  are  made  of  fire-bricks,  that  are  supported  by  the  cast, 
iron  bricks,  I,  joining  the  inside  of  the  cylinder,  B,  in  such  a  manner  as  to  leave  a  passage, 
e,  for  the  air,  which  rises  into  tbe  upper  portion  of  the  furnace  afler  having  been  heated 
around  it  The  segmental  crown,  F,  rests  upon  the  bricks  of  the  fire-box,  and  upon  the 
upper  flanch  of  the  cylinder,  £,  to  which  it  is  slaekly  fixed,  so  as  to  prevent  it  from  turnings 
and  yet  not  to  impede  expansion.  One  of  those  segments  has  a  pipe  end,  which  is  a  conti. 
nuation  of  the  pipe,  g,  on  the  lid,  D,  for  feeding  the  grate.  The  said  crown  is  made  up  of 
segments  or  annular  sectors  in  order  to  let  the  expansion  act  freely.  Upon  the  crown,  F, 
there  is  a  cast-iron  hoop,  L,  which  is  separated  from  the  casing  by  a  small  interval,  which 
forms,  as  it  were,  an  extension  of  the  cylinder,  E,  and  this  interval  receives  the  portion  of 
the  water  r.'hich  does  not  evaporate  by  passing  thrD«4j^  the  joints  of  the  cylinder  with  the 
hoop,  F,  at  the  same  time  sheltering  the  casing,  Af  from  the  action  of  tbe  flame.  On  the 
crown  the  partition-plate,  M,  is  placed  for  sepcurating  tlie  furnace,  A',  from  the  chamber,  D, 
where  the  mixture  of  the  steam  and  the  gases  of  combustion  is  effected.  This  partition 
consists  of  a  series  of  sheet-iron  bands  stayed  together  by  the  bars,  P  P,  in  such  a  manner 
as  to  be  capable  of  sliding  over  one  another,  when  by  the  effect  of  heat  they  expand  or 
contract,  still  continuing  to  form  a  closed  partition.  This  partition  has  a  hole  cut  out,  and 
corresponding  to  the  orifice  for  feeding  the  furnace;  its  central  part  is  even,  whilst  the 
edges  are  undulating,  so  as  to  form  grooves,  which  diminish  from  the  edges  towards  the 
centre." 

The  inventor  next  describes  the  manner  in  which  this  engine  is  worked  as  follows : — 
*'  The  fire  having  been  lighted,  and  the  lids  of  the  orifices,  g  and  d,  closed,  the  air  from  the 
blowing  engine  enters  the  ash-box  through  the  orifioe,  tn,  passes  between  the  bsrs  of  tbe 
grate  and  forces  the  combustion,  thus  generating  various  gases  and  smoke,  that  tend  to 
escape  between  the  hoop,  F,  and  the  undulated  edges  of  the  plate  or  partition,  M ;  at  the 
same  time  the  compressed  air  which  enters  by  the  pipe,  e,  circulates  round  the  furnace ; 
being  thus  powerfully  heafed,  and  passing  next  into  the  duct,  I,  forcibly  rushes  against  the 
under  surface  of  tbe  plate,  M,  there  to  combine  with  the  gases  and  the  smoke,  which  it 
burns  by  supplying  them  with  its  oxygen,  under  the  high  temperature  of  the  furnace,  which 
overheats  the  plate,  M.  This  combustion  being  thus  effected,  the  gaseous  products  escape 
Betwixt  the  crown,  F,  and  the  undulated  edge  of  the  plate,  M,  where  they  meet  another 
obstacle.  The  water  which  is  forced  into  the  groove  or  channel,  i,  by  the  pump  of  the 
engine  rises,  and  forms  between  the  cylinder,  £,  and  the  easing,  A,  a  liquid  cylinder ;  it 
then  passes  between  Uie  hoop,  L,  and  the  segmental  hoop,  F,  so  as  to  undergo  a  powerful 
ebullition  on  said  segments,  one  portion  of  the  water  being  at  once  converted  into  steam, 
and  the  other  being  projected  upon  the  red-hot  plate,  M,  where  it  divides  into  spheroidal 
globules.  This  projection  is  facilitated  by  the  passage  of  the  gases  between  the  segments 
and  the  plate,  M,  which  tend  to  get  into  the  cap,  dius  breaking  up  the  globules,  and  caus- 
ing them  to  be  instantaneously  converted  into  steam  that  forms  tne  mixture.  For  ascer- 
Uioing  the  temperature  of  the  mixture,  a  thermometer,  r,  is  placed  on  the  cap,  D,  and  the 
temperature  of  the  water  when  it  reaches  the  red-hot  surface  is  shown  by  the  elbowed  ther< 
momcter.  ,       ,      ,. 

"  From  the  preceding  description,"  continues  M.  Pascal,  "  it  is  obvious  that  by  this 
system  of  apparatus  a  mixture  of  superheated  steam  and  the  gaseous  products  of  combustion 
is  obtained  in  a  hermetically  closed  furnace  under  the  pressure  of  said  gases  and  at  a  high 
temperature.  The  mixture,  in  order  to  aet  as  motive  power,  passes  into  the  pipe.  A,  which 
carries  a  safety  valve  that  is  loaded  with  a  weight  corresponding  to  the  pressure  which  it  is 
desired  to  work  at ;  from  there  it  passes  into  the  cylinders  of  the  engine,  if  used  as  a  motive 
power,  or  into  proper  warming  ducts,  if  used  for  heating.  The  engravings  show  the 
coupled  apparatus.  The  single  pipe,  N,  which  leads  the  compressed  air  from  the  blowing 
engine  to  the  generating  apparatus,  divides  into  two  pines,  N',  N";  the  passage  of  air  may 
be  intercepted  in  either  of  these  branches  by  means  of  slides,  which  are  moved  by  levers, 
I,  f,  that  are  within  reach  of  the  engine  driver.  The  pipes,  N',  N",  lead  the  air  to  the 
orifices,  Bi,  m,  and  #,  #,  of  each  of  the  apparatus,  and  its  admission  may  be  regulated  or 
stopped  by  means  of  valves.  The  water  gcU  into  the  apparatus  by  means  of  a  single  tube, 
a,  which  ends  in  the  double  cock,  R,  the  seat  of  which  carries  an  exit  pipe  for  the  water 
from  the  pump  which  does  not  enter  the  generating  apparatus.  The  keys  of  these  valves 
are  operated  by  levera,  thus  allowing  the  machine  driver  at  the  same  time  to  shut  off  and 
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let  in  both  water  and  air.  The  plufts  of  these  cocks  are  constructed  in  a  particular  manner, 
80  as  to  allow  shutting  by  one  stroke,  and  opening  by  one  stroke  too,  always  suiting  the 
influx  of  water  to  the  requirements  of  the  work.  The  pipe,  S',  unites  the  pipes,  H,  H,  that 
conduct  the  motive  agent  into  the  engine ;  each  of  these  pipes  has  a  clack  valve,  which  open 
towards  the  pipe,  S.  When  one  of  the  generators  is  stopped,  and  when  the  blow-off  cock  is 
opened,  the  mixture  acting  with  a  great  pressure  escapes,  and  carries  away  all  that  might 
have  been  collecting  upon  the  plate,  M,  such  as  the  scalings,  which  may  fall  off  by  expansion 
and  cooling.  The  pressure  of  the  other  apparatus  working  alone,  will  suffice  to  shut  the 
communication  clack  valve,  and  keep  it  shut.  The  said  clack  valves  may  be  worked  also 
by  mechanical  means.  A  pipe  with  cocks  is  for  running  out  the  water  contained  between 
Uie  cylinder,  E,  and  the  casing.  A,  when  the  apparatus  is  quite  stopped.'* 


FARADAY'S  EXPERIMENTAL  RESEARCHES  IN  ELECTRICITY. 
{Continued  from  page  199.) 


The  next  *'  Series"  of  these  Researches 
(the  23rd)  is  **  On  the  Polar  or  other  Con- 
dition  of  Diamagnetic  Bodies."  We  shall 
extract  only  a  few  passages  from  this  series, 
as  only  negative  results  were  obtained. 

"  (2640.)  Four  years  ago  I  suggested  that 
all  the  phenomena  presented  by  diamagnetic 
bodies,  when  subjected  to  the  forces  in  the 
magnetic  field,  might  be  accounted  for  by 
assuming  that  they  then  possessed  a  polarity 
the  same  in  kind  as,  but  the  reverse  in  di- 
rection of,  that  acquired  by  iron,  nickel, 
and  ordinary  magnetic  bodies  under  the 
same  circumsUnces.  (2429,  2430).  This 
view  was  received  so  favourably  by  Piiicker, 
Reich,  and  others,  and  above  all  by  W. 
Weber,  that  I  had  great  hope  it  would  be 
confirmed ;  and  though  certain  experiments 
of  my  own  (2497)  did  not  increase  that 
hope,  still  my  desire  and  expectation  were 
in  that  direction. 

*'(2641.)  Whether  bismuth,  copper, 
phosphorus,  &c.,  when  in  the  magnetic 
fi^ld,  are  polar  or  not,  is  however  an  exceed- 
ingly important  question ;  and  very  essential 
and  great  differences,  in  the  mode  of  action 
of  these  bodies  under  the  one  view  or  the 
other,  must  be  conceived  to  exist.  I  found 
that  in  every  endeavour  to  proceed  by  in- 
duction of  experiment,  from  that  which  is 
known  in  this  department  of  science  to  the 
unknown,  so  much  uncertainty,  hesitation, 
and  discomfort  arose  from  the  unsettled 
state  of  my  mind  on  this  point,  that  I  de- 
termined, if  possible,  to  arrive  at  some  ex- 
perimental proof  either  one  way  or  the 
other.  This  was  the  more  needful,  because 
of  the  conclusion  in  the  affirmative  to  which 
Weber  had  come  in  his  very  philosophical 
paper;  and  so  important  do  I  think  it  for 
the  progress  of  science,  that  in  those  im- 
perfectly developed  regions  of  knowledge, 
which  form  its  boundaries,  our  conclusions 
and  deductions  should  not  go  far  beyond, 
or,  at  all  events,  not  aside  from  the  results 
of  experiment  (except  as  suppositions),  that 
I  do  not  hesitate  to  lay  my  present  labours, 


though  they  arrive  at  a  negative  result, 
before  the  Royal  Society." 

After  describing  a  peculiar  apparatus 
contrived  for  the  purpose  of  testing  this 
point,  and  narrating  several  experimenu 
with  it  (some  of  which  we  should  be  glad  to 
give  had  we  more  room),  he  comes  to  the 
following  conclusion. 

"(2693.)  Finally  I  am  obliged  to  say, 
that  I  can  find  no  experimental  evidence  to 
support  the  hypothetical  view  of  diamagnetic 
polarity,  either  in  my  own  experiments,  or 
m  the  repetition  of  those  of  Weber,  Reich, 
or  others.  I  do  not  say  that  such  a  polarity 
does  not  exist;  ajid  I  should  think  it  pos> 
sible  that  Weber,  by  far  more  delicate  ap- 
paratus  than  mine,  had  obtained  a  trace  of 
it,  were  it  not  that  then  also  he  would  have 
certainly  met  with  the  far  more  powerful 
effects  produced  by  copper,  gold,  silver,  and 
the  better  conducting  diamagnetics. 

"(2694.)  So,  at  present,  the  actions  re- 
presented or  typified  by  iron,  by  copper, 
and  by  bismuth,  remain  distinct ;  and  their 
relations  are  only  in  part  made  known  to  us. 
It  cannot  be  doubted  that  a  larger  and 
simpler  law  of  action  than  any  we  are  yet 
acquainted  with  will  hereafter  be  discovered, 
which  shall  include  all  these  actions  at 
once ;  and  the  beauty  of  Weber's  sugges- 
tion in  this  respect  was  the  chief  induce- 
ment to  me  to  endeavour  to  establish  it." 

The  inquiry  was  subsequently  undertaken 
by  Professor  Tyndall,  who  published  a  paper 
"  On  the  Polarity  of  Bismuth,"  in  the 
Philosophicai  Magazine  for  November,  1851 ; 
in  which  he  comes  to  an  opinion  favourable 
to  the  views  of  Weber,  Reich,  and  Piiicker, 
but  not  a  very  decided  one.  The  difference 
of  opinion  thus  produced  has  led  to  a  review 
of  the  nature  of  what  has  hitherto  been 
called  "Polarity,"  and  the  discussion  has 
done  good  by  showing  the  vague  and  un- 
satisractory  nature  of  the  ideas  formerly 
accepted  on  this  subject.  Faraday  has 
several  remarks  on  these  later  researches 
and  ditouBfloni  in  4  subtequent  portion  of 
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the  volume  before  us,  to  which  we  hope  to 
devote  some  attention  on  a  future  page. 

The  next  "Series**  (the  24th)  is  ** on  (he 
possible  relation  of  gravity  to  electricity." 
As  might  be  expected,  no  satisfactory  re. 
suits  were  obtained  by  this  inquiry,  in  which 
we  again  perceive  the  want  of  clear  me- 
chanical views  and  mathematical  training. 

The  25th  Series  is  *'0n  the  Magnetic 
and  Diamaffnetic  Condition  of  Bodies ;  in- 
eluding  (1).  Non-expansion  of  gaseous 
bodies  by  magnetic  force.  (2).  Differential 
magnetic  action.  (3).  Magnetic  characters 
of  oxygen  nitrogen,  and  space."  With  re- 
gard to  the  first  of  these  points,  on  the  ex- 
pansion of  gases  by  magnetism,  we  have  to 
repeat  our  last  remark,  and  to  regret  that 
Faraday  should  not  possess  that  knowledge 
which  would  so  greatly  enhance  the  rest  of 
his  knowledge,  and  prevent  his  wasting  such 
valuable  time  on  subjects  in  which  the 
above-named  deficiency  renders  his  labours 
fruitless.  Paragraph  (2721),  which  contains 
the  grounds  on  whion  his.  present  inquiry 
was  based,  is  full  of  unsound  and  vague 
notions. 

The  investigation  of  *'  Differential  Mag- 
netic  Action''  is  more  instructive ;  but  the 
experiments  described  under  the  third  head, 
**  Magnetic  characters  of  oxygen,  nitrogen," 
&c.,  are  the  most  valuable  and  interesting 
in  this  *'  Series." 

**  (2770.)  The  differential  action  of  two 
portions  of  gas,  or  of  any  two  bodies,  may, 
by  a  more  elaborate  method,  be  examined 
in  a  manner  far  more  interesting  and  im- 
portant than  that  just  described.  The  mode 
of  action  referred  to  may  even  be  made  the 
basis  of  instruments  by  which  probably 
most  important  indications  and  measure- 
ments of  both  magnetic  and  diamagnetio 
actions  may  be  obtained,  leading  to  results 
which  are  not  even  as  yet  contemplated  by 
the  imagination. 

"(2771.)  If  two  portions  of  matter, 
gaseous  or  liquid,  are  tied  together  and 
placed  in  a  symmetric  magnetic  field,  on 
opposite  sides  of  the  magnetic  axis,  they 
will  be  simultaneously  affected.  If  both 
are  diamagnetio,  or  less  magnetic  than  the 
medium  occupying  the  magnetic  field,  both 
will  tend  to  go  outwards  or  equatorially  ; 
equally  if  they  are  alike,  but  unequally  if 
they  differ.  The  consequence  will  be,  that 
if  they  are  placed  in  the  first  instance 
equidistant  from  the  magnetic  axis,  the 
supervention  of  the  magnetic  force  will  not 
alter  their  position,  provided  they  be  aliice ; 
but  if  they  differ,  then  their  position  will  be 
changed;  for  the  most  diamagnetio  will 
move  outwards,  equatorially,  pulling  the 
least  diamagnetio  inwards  until  the  two  are 
in  such  new  positions  that  the  forces  acting 
on  them  are   equipoised,  and    they   will 


assume  a  position  of  stable  equilibrium. 
Now  the  distance  through  which  they  will 
move  may  be  used  indirectly ;  or,  better 
still,  the  force  required  to  restore  them  to 
their  equidistant  position  may  be  employed 
directly  to  estimate  the  tendency  each  had 
to  go  from  the  magnetic  axis ;  that  is,  to 
give  their  relative  diamagnetio  intensities. 

"  (2772.)  That  I  might  submit  gases  to 
such  a  method  of  examination,  I  selected 
a  piece  of  very  thin  and  regular  flint  glass  ^ 
tube,  about  five-sixteenths  of  an  inch  ex- 
ternal diameter,  and  not  more  than  one- 
sixtieth  of  an  inch  in  thickness,  and  drawing 
at  the  blow-pipe  lamp  two  equable  portions 
of  this  tube  into  the  shape  and  size  repre- 
sented,   fig.  7,  in  which  the  barrel    part 

'Fig.  7. 


is  1§  inch  long,  I  filled  one  with  oxygen 
gas,  and  the  other  with  nitrogen  gas,  and 
then  sealed  them  up  hermetically.  The 
end  of  the  prolonged  part  of  each  was 
touched  whilst  warm  with  sealing-wax  and 
a  thread  fastened  to  it,  which  thread  was 
tied  into  a  loop,  also  represented  of  full 
size.  By  these  the  tubes  were  to  be  sus- 
pended perpendicularly  from  a  torsion  ba- 
lance, so  that  the  middle  of  each  should, 
when  in  place,  be  on  a  level  with  the  mag- 
netic axis. 

"(2773.)  The  torsion  balance  consisted 
of  a  bundle  of  sixty  equally-stretched  cocoon 
silk  fibres,  made  fast  above  to  a  vertical 
axis  carrying  a  horizontal  index  and  gra- 
duated  plate,  and  below  to  a  horizontal 
lever.  A  cross-bar,  about  1  §  inch  long,  was 
attached  to  one  end  of  this  lever,  also  in 
the  horizontal  plane ;  and  on  the  extremi- 
ties of  this  cross-bar,  and  84  inches  from  the 
centre  of  motion,  were  hung  the  two  tubes 
of  oxygen  and  nitrogen,  counterbalanced 
by  a  weight  on  the  other  arm  of  tiie  hori- 
zontal lever.  The  whole  was  thns  so  placed 
and  adjusted  in  relation  to  the  electro- 
magnet, furnished  at  the  time  with  the 
double.cone  core  or  keeper  (2764)  that  the 
middle  part  of  each  tube  was  level  with  the 
middle  of  the  core,  and  equidistant  on  each 
side  from  it.  Under  these  circumstances, 
if  any  motion  was  given  to  the  balance,  so 
as  to  make  its  arm  vibrate,  the  vibrations 
were  made  with  great  slowness,  in  conse- 
quence of  the  weight  of  the  whole  moving 
arrangement,  and  the  small  amount  of  tor- 
sion  force  in  the  cocoon  silk. 

**  (2774.)  The  moment  the  magnetic  force 
was  thrown  into  action  all  things  changed. 
The  oxygen  tube  was  immediately  carried 
inwards  towards  the  axis,  and  the  nitrogen 
tube  driven  outwards  on  the  contrary  side. 
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The  balance  swang  beyond  iti  new  plaoe  of 
rest  and  then  retiirned  witb  considerable 
pover,  vibrating  many  times  in  tbe  period 
wbiob  before  was  filled  by  a  single  oscilla- 
tion ;  and  when  it  bad  come  to  its  plaoe 
of  rest,  or  of  stable  equilibrium,  the  oxygen 
tube  was  about  one-eigbth  of  an  inch  from 
the  iron  of  the  core,  and  the  nitrogen  tube 
four-eighths  distant.  Ten  revolutions  of  the 
torsion  axis  altered  only  in  a  slight  degree 
these  relative  distances. 
^  "(2775.)  Tbe  actions  which  determine 
the  mutual  self-s^justment  of  the  oxygen 
and  nitrogen,  as  regards  their  plaoe  in  re> 
lation  to  the  magnetic  axis,  are  very  simple 
and  evident.  In  the  first  place,  the  glau  of 
the  tube  is  more  diamagnetic  than  the  sur- 
rounding medium  or  air  (2424),  and  there- 
fore each  tends  to  move  outward ;  but  being 
equal  in  nature  and  condition  to  each  other, 
they  tend  to  move  with  equal  force  when  at 
equal  distances,  and  at  those  distances  com- 
pensate  each  other.  If  one  be  driven  inwards, 
It  is  subjected  to  a  greater  exertion  of  force 
by  coming  into  a  more  intense  part  of  the 
magnetic  field  ;  and  the  other  being  at  the 
same  time  carried  outwards,  is  for  a  cor- 
responding reason,  in  a  place  of  less  intense 
action ;  and,  therefore,  ss  soon  as  the  con. 
straint  is  removed,  the  system  returns  to  its 
position  of  stable  equilibrium,  in  which  the 
two  bodies  are  equidistantfrom  the  magnetic 
axis. 

"(2776.)  The  c<mtenU  also  of  the  tubes 
are  subject  to  the  magnetic  forces,  and  as 
the  result  shows  (8774)  in  very  different  de- 
grees. Either  the  oxygen  tends  inwards 
much  more  forcibly  than  the  nitrogen,  or 
the  nitrogen  tends  outwards  more  power, 
fully  than  the  oxygen  i  and  the  difference 
roust  exist  to  a  very  great  degree,  for  it  is 
such  as  to  carry  the  glass  of  the  oxygen 
tube  up  to  a  position  so  near  the  axis  that 
it  could  not  by  itself,  or  with  mere  air  in* 
side,  retain  it  for  a  moment  without  the  aid 
of  considerable  restraint.  The  power  with 
which  the  tubes  only  would  retain  their 
equidistant  position,  combined  with  the 
extent  to  which  they  are  displaced  from 
this  position,  shows  the  great  amount  of 
force  which  this  coigoint  action  of  the  oxy- 
gen and  nitrogen  leaves  free  to  be  exerted 
in  the  one  direction,  namely,  from  the  oxy- 
gen, inwards  or  axtally,  for  though  the 
action  be  complicated,  ike  result  is  simple. 
By  former  experiments,  the  nitrogen  is 
known  to  pass  equatorially,  and  the  oxygen 
axial  iy  in  air  (PhihtephUal  Magaztnt^  1847, 
vol.  xxxi.,  p.  409),  and  the  nitrogen  tube 
will  pais  equatorially  according  to  a  certain 
differential  force,  depending  on  the  fiint- 
glass,  and  the  nitrogen  on  the  one  hand,  and 
the  bulk  of  air  displaced  by  them  on  the 
other.    The  oxygen  tube^  in  like  manner, 


will  tend  to  past  axially  by  a  differential 
force,  the  amount  of  which  will  depend  upon 
the  tendency  of  the  oxygen  to  go  axially, 
of  its  tube  to  go  equatorially,  and  of  their 
joint  relation  to  tbe  air  they  displaoe.  But 
both  the  tubes  and  their  oontenu  are  by 
their  joint  relation  to  the  air  and  their  me- 
chanical connection  so  related  to  each  other, 
that  when  a  force  (as  of  tonion),  is  em- 
ployed to  restore  them  to  their  equidisUnt 
position  from  the  magnetio  axis,  all  consi- 
deration of  the  matter  of  the  tabes  and  of 
air  as  a  surrounding  medium  may  be  dis- 
missed. The  gases  within  them  may  be 
considered  as  in  immediate  relation  with 
each  other  and  the  magnetic  axis,  and  dis- 
embarrassed from  all  other  actions;  and 
the  force  which  may  be  found  needful  to 
place  them  eqmiittmt,  is  the  measure  of 
their  magnetic  or  diamsgoetie  difference. 

*'  (2777.)  Having  thus  explained  the  gene- 
ral  principles  of  action,  I  will  not  at  pre- 
sent go  into  their  application  in  the  con- 
struction of  a  measuring  instrument,  or  the 
results  obuined  with  it,  further  than  is  re- 
quired for  the  general  elucidation  of  mag. 
netie  and  diamagnetic  bodies,  and  the  de- 
termination of  the  true  xero  point. 

"  (2778.)  The  principles  just  described 
enabled  me  to  return  to  a  method  of  inves- 
tigation  which  on  a  fonner  occasion  greatly 
excited  my  hopes  (2433),  but  which  seemed 
then  suddenly  cut  off  by  want  of  power. 
Various  bodies,  whether  considered  as  mag- 
netio or  diamagnetic  substances,  admit  of 
two  modes  of  treatment,  which  promise  to 
be  exceedingly  instructive  as  regards  their 
properties  and  their  destined  purposes  in 
natural  operation.  A  gas  mky  be  heated 
or  eooUd,  and  the  effect  of  temperature, 
which  is  known  to  be  fery  influential 
{Pkihtepkieal  Magazine,  1847,  vol.  xxxi., 
pp.  406-— 417),  may  now  be  ascertained 
without  any  change  in  the  bulk  of  the 
gast  or  it  may  bo  rarefied  and  ewdensed 
through  a  very  extensive  range^  and  the 
eflect  of  this  kind  of  change  upon  it,  ascer- 
tained independent  of  temperature  or  the 
firesenoe  of  any  other  substance.  Solids  and 
iquids  do  not  admit  of  these  methods  of 
examination,  and  do  not  therefore  assist  in 
the  determination  of  the  sero  point  and  of 
the  true  distinction  of  magnetio  and  dis* 
msgnetic  bodies  in  the  same  manner  that 
the  gases  do. 

'*  (2779.)  It  appeared  to  me,  that  if  a 
gaseous  body  were  magnetic,  then  its  mag- 
netio properties  ought  to  be  diminished  in 
proportion  as  it  was  rarefied  ^  that  is,  that 
equal  volumes  of  such  a  gas,  st  different 
pressures,  ought  to  bo  more  magnetic  as 
they  are  denser ;  on  the  other  hand,  that  if 
a  gas  were  diamagnetic,  rarefaction  ought 
to  diminiih  its  diamagnetic  character,  until, 
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when  reduced  to  the  eondition  of  a  Taetium, 
h  should  diuppear.  In  other  words,  if  two 
opposed  portions  of  the  same  magnetic  gas, 
one  rarer  than  the  other,  were  sabjeeted  at 
once  to  the  magnetic  force,  the  den$€r  onght 
to  approach  the  axial  line,  or  he  drawn  into 
the  place  of  most  intense  aetion ;  whereas, 
if  two  similarly  opposed  portions  of  a  dia- 
magnetic  gas  were  snhjeeted  to  the  mag- 
netic action,  the  more  expanded  or  rarer 
gas  onght  to  go  inwards  to  the  place  of 
strongest  action. 
*<  (2780.)  Sereral  bnlbe  of  oxygen  (Hg.  8), 

Fig.  8. 
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similar  in  arrangement  io  those  already  de- 
scribed (2772),  and  Tery  nearly  aliice  in  size, 
were  prepared  and  hermetically  sealed,  after 
that  the  quantity  of  gas  within  them  had 
been  reduced  to  a  certain  degree  hy  the  air- 
pump.  The  first  eontained  the  gas  at  the 
pressure  of  one  almotphere  t  the  second  had 
the  gaa  at  half  an  atmotphere,  or  1ft  inehea 
ofmerenr}'!  the  third  contained  gat  at  the 
pressure  of  10  inches  of  mercnry ;  and  the 
fourth,  aAer  being  filled  with  oxygen,  was 
reduced  to  aa  good  a  Taennm  as  an  excellent 
air-pump  eonld  effect  'When  the  first  of 
these  was  compared  with  the  other  throe, 
the  effect  was  most  striking  i  oppoted  to  the 
half  atmospherci  U  went  towarda  the  axis, 
drxTing  the  expanded  portion  away ;  when 
in  relation  to  the  one-third  atmosphere,  it 
went  inwards  or  axially  with  still  mete 
power;  and  when  oppoeed  to  the  oxygen 
▼aouum,  it  took  its  plaee  aa  oloae  to  the 
iron  core  aa  in  the  former  casOi  when  con- 
trasted with  nitrogen  (2774),  and  it  waa  ma. 
nifest  that  the  diamagnetie  power  of  the 
glasa  tube  whieh  inclosed  it  was  the  only 
thing  which  prerented  the  oxygen  from 
pressing  against  the  iron  core  ooeupying 
the  centre  of  the  magnetic  field. 

"(2781.)  On  experimenting  with  the 
other  tubes,  exactly  the  same  result  wts  oV- 
tained.  Thus  the  tube  with  one-third  of  an 
atmosphere,  in  association  with  the  Tacnnm 
tube,  went  inwards,  driving  the  other  out- 
wards; that  is,  it  waa  more  magnetio  than 
the  Yaeuum ;  but  in  asaooiation  with  the 
one-half  atmosphere  tnbe  it  went  outwards, 
whilst  the  denser  gaa  passed  inwards.  Any 
one  of  the  tnbes^  if  awociated  with  another 


haring  a  rarer  atmosphere,  passed  inwards 
or  magnetically,  whilst  if  associated  with 
others  baring  denser  atmosphere,  it  passed 
outwards,  being  driren  off  by  the  superior 
magnetic  force  of  the  denser  gas.  As  far  as 
I  could  ascertain  in  these  preliminary  forms 
of  experiment,  the  tendency  Inwards  or 
axrally  appeared  to  be  In  proportion  to  the 
density  of  the  gas  i  but  the  exact  measure- 
ment of  these  forces  will  be  given  hereafter. 

*'  (3782.)  Thus  oxygen  appears  to  be  a 
yery  magnetic  substance,  for  it  passes  axi-'*' 
ally,  or  from  weaker  to  stronger  places  of 
force,  with  considerable  power;  a  conclu- 
sion in  aotofdaneo  with  the  result  of  former 
ohservatioBSL  LPUL  Ma$^  1847,  rol.  xxxi., 
pp.  410-411.)  •  •  •  No  doubt  it 
may  be  said  that  dense  oxygen  is  lesa  dia- 
magnetie than  rare  oxygen  or  a  vacuum. 
This,  however,  would  imply  that  the  aeting 
force  of  a  aobataaee,  aa  the  oxygen,  could 
increase  in  proportion  as  the  quantity  of  the 
substance  diminished,  which  is  not,  I  think, 
a  philosophical  assumption;  and  besides 
that,  other  reasons  will  soon  appear  to  show 
that  the  magnetic  condition  which  disap- 
pears  as  the  oxygen  is  removed,  belongs  to 
and  it  dependent  npon  that  sahstance,  and 
that  oxygen  is  therefore  a  truly  magnetic 
hody." 

We  may  observe,  in  pasting,  that  these 
experiments,  although  just  stated  by  Faraday 
to  he  in  accordance  with  former  ones  de- 
scribed in  the  PhUat^phical  Magatins  for 
1847,  are  in  opposition  to,  or  rather  per- 
haps eorreeHm,  of  those  still  earlier  experi- 
ments described  in  the  21st  series  of  these 
researches^  in  which  '*io  every  kind  of 
trial,  and  in  every  form  of  experiment,  the 
gases  and  vapours  were  found  to  occupy  a 
medium  position  between  the  magnetic 
and   diamagnetie  classes."     (See    {  2416 

Sioted  at  page  56  of  our  Magaxine.  See 
so  {  2432,  ftc,  oaoted  at  page  101.) 
Faraday  usually  adda  references  to  his 
former  researches  when  these  are  corrected 
or  altered  hy  newer  experimentt,  hut  in. 
this  instance  he  haa  not  done  so.- 
(re  U  eoHHmud.) 


FLEXIBLE  JOINTS  FOR  LOCOMO- 
TIVE FEED-PIPES. 
A  very  effective  method  of  Jointing  Che 
feed-pipes  of  locomotives  has  recently  been 
patented,  and  is  now  in  nse  on  the  I«anca- 
shire  and  Yorkshire  Railway,  where  it  gives 
entire  tatiifaotion  to  the  Locomotive  Super- 
intendent and  other  officials.  It  is  the  in- 
vention of  a  distinguished  surgeon  (to  whom 
it  was  suggested  by  a  study  of  the  action  of 
the  spine,  fte.)  but  Mr.  Lingard,  engineer, 
of  Manchester,  Is  working  the  patent 
which  has  been  obtained  for  it 


Fig.  1,  of  the  accompanying  engravings, 
is  a  section  of  the  patent  flexible  joint  when 
at  rest.  Fig.  2  is  the  junction  joint  for 
connecting  the  pipes  of  the  locomotive  and 
tender.  The  joint  shown  in  fig.  1  is  sup- 
posed to  be  in  the  place  at  which  the  pipe 
dropped  from  the  tender  joins  the  pipe 
leading  direct  to  the  engine,  where  consi- 
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derable  flexibility  is  required,  at  the  same 
time  that  a  water-tight  joint  is  necessary. 
To  obuin  flexibility  and  at  the  same  time 
secure  the  durability  and  strength  of  metal 
piping,  advantage  has  been  taken  of  the 
elasticity  of  India-rubber  by  a  method 
which  allows  great  freedom  of  action,  but 
which  renders  the  escape  of  water  impossi- 
ble.  The  India-rubber,  being  acted  upon 
by  compreisionf  and  also  being  kept  con- 
stantly moist  and  protected  from  all  exter- 
nal injurious  influences,  works  under  the 
most  advantageous  circumstances.  A.  A  is 
a  cup,  having  a  flange,  a,  bolted  to  the 
flange  of  the  pipe,  B  B,  by  means  of  the 
bolts,  6,  a  water-tight  joint  being  most 
conveniently  effected  by  an  India-rubber 
ring,  C  C,  placed  between  the  flange  of  the 
cup  and  the  flange  of  the  pipe.  The  cup  A 
has  a  hole  in  it  large  enough  to  allow  the 
piece  £,  which  is  put  through  it,  to  move 
in  any  direction  required.  The  pipe  D, 
leading  to  the  engine,  hat  the  end  piece  £ 
screwed  upon  it,  and  it  is  secured  in  its 
place  and  prevented  from  leaking  by  a 
lock  nut,  C.  (This  arrangement  makes  the 
first  putting  together  simple,  and  repairs 
easy,  as  the  screw  on  the  pipe  is  the  regular 
gas-thread  in  constant  use,  but,  if  preferred, 
ftailway  Companies  can  be  supplied  with 
the  end  pieces  made  so  that  the  pipe  D  can 
be  soldered  or  otherwise  fastened  in,  to  suit 
their  own  convenience.)  The  end  piece  £ 
is  made  with  a  shoulder,  d,  which  beds 
against  the  face  of  the  cup  A ;  it  afterwards 
passes  through  the  hole  m  the  cup  A,  and 
has  upon  it  India  rubber  rings,  «,  and  me- 
tallic washers,/,  placed  alternately.  These 
rings  and  washers  are    secured    in    th«ir 


places,  and  the  cup  A  and  the  pipe  D  are 
made  fast  to  each  other,  by  two  lock  nuts, 
g  gf  screwed  upon  the  piece  £.  Unless 
acted  upon  by  some  external  force,  the  cup 
A  and  the  pipe  D  will  always  be  in  a 
straight  line,  but  if  the  pipe  is  pushed  in 
any  direction  the  shoulder  d  on  the  outside 
of  the  cup  A  becomes  a  fulcrum  upon 
which  the  whole  moves,  and  the  India- 
rubber  is  compressed  on  one  side,  thus 
allowing  the  amount  of  flexibility  required, 
and  rendering  the  joint,  if  possible,  more 
secure,  by  causing  the  India-rubber  to  clip 
the  pipe  more  tightly. 

For   coupling    the    engine    and    tender 

together,   instead   of  employing   the  joint 

now  in  general  use,  the  joint  shown  in  fig. 

2,  which  is  easily  coupled  up,  and   at  the 

Fig.  2. 


same  time  flexible,  is  substituted.  D  is  the 
other  portion  of  the  pipe  leading  to  the 
engine,  having  a  collar,  F,  firmly  fastened 
on  the  end.  It  has  also  a  series  of  India- 
rubber  rings,  h,  and  metallic  washers,  t, 
upon  it,  and  beyond  them  a  loose  piece,  G, 
screwed  on  the  outside,  and  having  a 
notched  head  k.  This  notched  head  is 
fitted  by  a  screw  key,  for  the  purpose  of  turn- 
ing  it  round  and  screwing  it  into  its  place. 
The  various  parts  just  described  are  all 
upon  the  pipe  D,  in  connection  with  the 
tender;  and  when  it  is  desired  to  couple 
the  pipes  of  the  engine  and  tender  together, 
the  end  of  the  pipe  D  and  the  collar,  &c, 
already  mentioned,  are  put  into  the  cup  H, 
which  is  screwed  on  to  the  feed-pipe  L  of 
the  locomotive,  and  fastened  by  the  lock 
nut  I.  The  cup  H  is  screwed  in  the  inside 
to  admit  the  loose  piece  G,  and  has  an 
India-rubber  washer  m  at  the  front  end, 
against  which  the  collar  F  is  pressed,  by 
screwinpf  up  the  loose  piece  G,  and  at  the 
same  time  the  other  India-rubber  rings, 
h  h  h,  are  compressed,  apd  made  to  fit  the 
pipe,  and  to  fill  up  the  cup  H,  so  as  to  pre- 
vent the  escape  o(  water.  The  pipe  D  is 
firee  to  move  in  the  loose  piece  G,  and  if 
pushed  in  any  direction,  the  elasticity  of 
the  India-rubber  rings  allows  it  to  be  de- 
flected, as  in  the  former  case. 

By  means  of  this  junction  joint,  the  feed- 
pipes of  the  engine  and  tender  may  be 
coupled  up  or  detached  at  pleasure,  and  as 
all  the  joints  are  made  identically  alike, 
the  tender  of  one  engine  may  be  connected 
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with  any  other  when  required.  The  set  of 
joints  described  are  for  the  pump  on  one 
side  of  the  engine,  and  a  duplicate  set  are 
used  for  the  pump  on  the  other  side. 

The  advantages  which  these  joints  pos- 
sess over  the  hall  and  socket  and  telescope 
tube  so  generally  used,  and  also  over  the 
common  hose  pipe  now  employed  upon 
some  lines  of  railway,  are  stated  as  follows 
by  Mr.  Lingard. 

"  With  regard  to  the  ball  and  socket  and 
telescope  tube,  it  is  well  known  that  the 
joints  must  either  be  tightened  up  so  as  to 
be  nearly  rigid,  to  prevent  the  escape  of 
water,  or  allowed  to  leak  to  admit  of  the 
required  freedom  of  action,  and  leakage 
being  a  less  evil  than  breakage,  it  will  be 
noticed  that  in  almost  every  instance  the 
locomotive  feed-pipes  do  leak. 

"  Again,  the  wear  of  the  present  joints  is 
very  rapid,  in  consequence  of  dust  and  grit 
getting  between  the  metallic  surfaces,  and 
grinding  them  away,  and  both  to  make  and 
to  keep  in  order,  they  require  the  very  best 
fitting  and  the  most  judicious  management. 

"  With  the  joint  now  brought  forward 
leakage  is  impossible,  in  proof  of  which  it 
may  be  stated  that  several  joints  selected 
indiscriminately,  and  without  any  prepara- 
tion for  the  test,  have  for  a  considerable 
time  stood  a  pressure  of  112  lbs.  per  square 
Inch,  the  pipe  being  constantly  deflected, 
without  the  escape  of  a  drop  of  water,  or 
any  diminution  of  the  flexibility  of  the 
joint;  in  fact,  as  may  be  seen  from  the 
construction,  the  effect  of  pressure  tends  to 
render  the  joint  more  secure.  The  con- 
stmotion  and  repairs  of  the  new  joint  are  of 
the  most  simple  kind,  as  no  fitting  is  re- 
quired in  the  making,  and  the  repairs  are 
limited  to  renewing  the  India-rubber  rings, 
the  lasting  qualities  of  which  are  not  at 
present  known,  the  oldest  joints  now  in  use 
having  been  at  work  nearly  six  months  with- 
out any  apparent  deterioration. 

"  All  the  parts  are  well  protected  and 
easily  got  at  when  necessary,  and  by  the 
engine  drivers  who  have  hitherto  used  them 
they  are  much  preferred  to  any  joint  that 
has  so  far  been  tried. 

"  The  advantages  over  the  hose-pipe  are, 
greater  durability  and  less  expense  in  repairs, 
and  all  the  exposed  parts  being  of  metal,  the 
iability  to  cutting  or  external  damage  is  ob- 
viated, at  the  same  time  that  a  clear  water- 
way is  ensured,  and  a  water-tight  junction 
between  the  engine  and  tender  feed-pipes 
quickly  and  easily  obtained." 

It  should  be  observed  that,  the  use  of  the 
improved  joints  is  not  limited  to  locomotive 
feed-pipes. 
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THE  CAUSES  OF  EXPLOSIONS  OF 
STEAM  BOILERS ; 

AND  MR.  W.  K.  HALL'S  METHOD  OF  PRB- 
VENTINO  THEM. 

A  paper  on  the  causes  of  explosions  of 
steam  boilers  was  read  on  the  evening  of 
March  4, 1850,  at  the  Institution  of  Civil 
Engineers,  by  Mr.  William  Kemble  Hall, 
of  the  United  States,  R.  Stephenson,  Esq., 
M.P.,  presiding  on  the  occasion.  The 
following  is  a  summary  of  the  author's 
remarks,  and  of  the  discussion  which  fol- 
lowed them : 

It  is  reasonable  to  suppose  that  the  tear- 
ing of  the  boiler  into  several  pieces,  which 
generally  accompanies  explosions,  is  caused 
by  a  sudden  exertion  of  power,  and  elec- 
tricity  has  been  suggested  as  an  agent  But 
although  electrical  phenomena  may  be 
exhibited  by  the  expansion  of  a  jet  of  steam, 
it  cannot  be  supposed  that  a  boiler,  with  its 
many  direct  and  metallic  connections  with 
the  earth,  can  be  converted  into  a  reservoir 
of  electricity.  If  any  were  generated,  it 
would  be  instantly  conducted  away.  It  has 
been  supposed  that  the  plates  exposed  to 
the  action  of  the  fire  by  the  falling  of  the 
water  have  become  overheated  and  decom- 
posed the  steam,  the  oxygen  of  which  has 
combined  with  the  iron,  and  the  hydrogen 
formed  a  gas  that  has  caused  the  explosion. 
But  hydrogen  will  not  explode,  unless 
largely  mixed  with  atmospheric  air,  which 
cannot  enter  the  boiler  except  in  minute 
quantities,  forced  through  the  feed-pump, 
in  combination  with  water;  and  although 
there  is  evidence  of  the  absorption  of 
oxygen,  in  the  rusting  of  the  stays  and  of 
the  interior  surface  of  old  boilers,  it  is  too 
insufficient  in  extent  to  warrant  the  deduc- 
tiop  that  there  has  been  an  appreciable 
change  in  the  chemical  composition  of  the 
steam.  It  may  be  possible  to  produce  an 
external  explosion,  but  not  an  internal  one. 

In  the  explosion  at  the  Consett  Iron- 
works, Gateshead,  early  in  November,  it  is 
in  evidence  that  the  boiler  had  been  blown 
out  a  short  time  previous,  and  the  valve  was 
not  closed.  The  plates  had  been  heated 
red  hot;  and  it  was  supposed  that  the 
attendant,  who  was  killed,  nad  discovered 
the  deficiency  of  water,  and  had  just  opened 
the  feed- valve  at  the  instant  when  the 
explosion  occurred.  Now  heat  did  not 
lessen  the  strength  of  iron  up  to  the  tem- 
perature of  550  ;  and  had  it  exceeded  that 
point  in  this  case,  and  thus  weakened  the 
boiler,  the  result  would  merely  have  been 
a  collapse  of  the  flue.  Water  is  not  re- 
solved  quickly  into  steam  by  a  red  hot  sur- 
face.   The  excessive  heat  repels  the  par- 
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tides,  and  tliey  arc  slowly  evaporated  by 
the  communication  of  heat  throagh  the  in- 
tervening vapour.  No  great  premorei  there- 
fore, could  hate  been  generated  directly 
from  this  source*  When  heat  b  ^plied  to 
steam,  the  increase  of  iu  pressure  is  go- 
verned by  the  same  law  that  applies  to  air 
and  all  other  elastic  gases,  an  addition  of 
480*  only  doubling  its  pressure.  Expe- 
riments hare  oonelasively  proved  fbe  pos- 
sibility of  heating  steam  in  ooatact  with 
water  without  also  increasing  the  tempera- 
ture of  the  bnik  of  the  water,  the  upper 
stratum  of  which  alone  become  heated  by 
the  contact  If  therefore  it  is  sapposed, 
for  ex%mple,  that  the  steam  has  been  heated 
to  485^  Fahr.,  and  water  suddenly  injected 
into  it,  the  pressure  would  have  been 
instantly  raised  to  that  due  to  the  pre- 
sence of  the  water — determined  by  the 
experiments  of  Arago  and  Dulong  to  be 
S60  lbs.  per  square  inch  at  thai  temperature. 
Or,  to  use  another  illustration,  while  1000* 
of  heat  applied  to  ateam  would  but  increase 
its  pressure  or  volume  about  threeiSAld,  the 
aame  amount  would  multiply  that  of  water 
1700  times.  This  vast  increase  would  ocr- 
tainly  be  modified  by  the  latent  heat  ab- 
sorbed by  the  water  in  its  eonversion  into 
steam,  but  serves  to  indicate  a  sudden  and 
local  generation  of  excessive  pressure,  which 
might  result  in  explosion. 

The  surcharged  steam  may  be  supplied 
with  water,  without  the  agencjr  of  the  feed 
pump.  At  the  explosion  which  oeenrred 
at  Cbiswiek,  July  16lh,  when  the  safety 
valve  was  in  good  order,  and  loaded  to  Che 
arerage  working  pressure  of  20  lbs.  to  the 
square  inch,  Uie  boiler  had  been  idle 
during  the  dinner  hour,  and  the  explosion 
occurred  as  the  engine  man  was  in  the  aet 
of  opening  the  stop  valve,  preparatory 
to  starting  the  engine.  The  water  had 
probably  been  low,  and  the  sudden  flow  of 
steam  into  tl»e  pipes  partially  relieved  the 
water  of  preasure,  and  it  waa  thrown  by 
the  agitation  into  intimate  contact  with  the 
superheated  steam,  and  suddenly^  eon* 
verted  into  vapour  of  too  high  a  tension  for 
the  strength  of  the  boiler.  It  is  a  well- 
known  fact,  to  those  eonversant  with  the 
practieal  management  of  steam  boilers, 
that  the  water  stands  higher,  when  the 
engine  is  in  operation,  than  when  it  is  idle, 
and  that  it  may  be  further  raised  by  open- 
ing  the  safe t> -valve.  This  effect  is  more 
apparent  with  a  oontraeted  water  snilaee, 
and  comparatively  small  steam  room.  An 
explosion  which  took  place  at  the  Tower 
Mills,  Sheffield,  August  11th,  is  an  illus- 
tration.  The  surviving  attendanU  posi- 
tively affirmed,  that  observations  of  the 
water-gauges,  a  few  minutee  previous  to 
the  accident,  showed  sufficient  water ;  but 
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an  engineer,  deputed  by  the  coroner  for 
the  purpose,  examined  the  boiler,  and  tes- 
tified that  it  bad  been  over-heated  and  that 
such  indication  was  wrong,  or  had  been 
misenderstood.  The  boiler  exploded  im- 
mediately after  the  attendant  had  made 
some  preparation  necessary  for  onening  the 
safety  valve,  and  probably  at  the  instant 
he  had  opened  it  The  boilers  that  ex- 
ploded at  the  Walker  Iron  Works,  at  New. 
castle,  October  8  th,  and  at  the  Keb- 
blesworth  Colliery,  September  19th,  wore 
each  provided  with  a  noat  and  two  aafety 
valfes.  In  both  iusUnces  there  was  rea- 
son  to  believe  that  the  water  had  been 
forced  through  the  connecting  feed  pipe, 
from  the  boiler  that  exploded,  into  the 
adjoining  one,  and  that  m  the  latter  in* 
stance,  the  attendant  had  observed  the 
danger,  and  was  engaged  in  opening  the 
safety- falve. 

Experience  has -proved  that  the  fusible 
metel  plug,  enjoined  by  law  in  France, 
becomes  encrusted  by  scale,  and  otherwise 
rendered  inoperative  by  use,  and  does  not 
answer  the  purpose  for  which  it  was  in- 
tended. The  softer  portions  of  a  compound 
metal  are  forced  out  by  the  pressure  to 
which  it  is  subjected,  and  the  remainder 
becoming  oxidised,  does  not  fuse  at  the 
temperature  intended.  It,  moreover,  acte 
merely  as  a  warning,  and  does  not  serve  to 
obviate  the  impending  catastrophe. 

All  the  contrivances  hitherto  adopted  for 
the  purpose  of  providing  against  explo- 
sions, were  designed  to  supply  water, 
when  that  in  the  boiler  had  fallen  to  too 
low  a  level,  or  to  open  the  safety-valve  by 
the  pressure  of  steam,  independent  of  other 
circumstances.  As  has  been  illustrated  by 
the  examples  alluded  to,  either  of  these 
plans  would  induce,  in  many  Instances,  the 
very  accident  designed  to  be  avoided.  For 
there  seems  every  reason  to  believe,  that 
the  great  majority  of  explosions  are  occa- 
sioned by  the  negligence  of  the  attendant. 
In  permlttmg  the  level  of  the  water  to  fall 
below  the  fines,  exposing  the  plates  to  a 
high  temperature,  and  surcharging  the 
steam  with  caloric,  far  exceeding  that  duo 
to  its  pressure.  In  iigecting  an  additional 
supply  of  water  into  the  boiler,  when  in 
this  dangerous  condition,  it  is  thrown  over 
the  heated  plates  and  into  the  super-heated 
steam,  and  suddenly  converted  into  steam 
of  too  high  a  tension  for  the  boiler ;  and 
so  instantaneously y  moreover,  that  it  ope- 
rates with  all  the  momentum  of  a  blow. 
And  as  the  water  necessary  to  produce  this 
disastrous  result  may  be  supplied  to  the 
surcharged  steam,  from  that  already  in  the 
boiler,  by  the  agiution  incident  to  the 
opening  of  the,  so-called,  safety-valve,  the 
alarming  fact  is  presented,  that  the  very 
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inttruroent  prorided  for  insuring  against 
explosions  may  become  the  cause  of  pro. 
ducing  one. 

These  considerations  naturally  lead  to 
the  conclusion  that  safety  is  alone  to  be  at- 
tained by  opening  a  water  blow-off  raWe, 
when  the  surface  of  the  water  has  fallen  to  a 
perilous  extent,  for  the  purpose  of  first  dis- 
charging from  tiie  boiler  the  vater,  which 
is  the  more  dangerous  element,  and  then 
the  steam ;  operating,  in  fact,  as  a  safety- 
valve,  in  a  more  useful  but  less  objectionable 
position  than  the  present  steam  taWe  situ- 
ated on  the  dome.  The  arrangement  re- 
presented by  the  accompanying  wood- cut 
illustrates  the  principle;    it  represents   a 


Talre  communicating  with  the  water,  and 
kept  in  position  by  a  rod  which  serves  for 
its  stem,  ai^d  terminates  in  a  buMon  ee- 
tnented  with  tin,  or  other  readily  fusible  metal, 
into  a  copper  cnp,  riveted  to  the  crown  of 
the  furnace.  There  are  no  working  joints,  or 
stuffing  boxes,  to  become  disordered,  and 
the  fusible  metal  is  protected  by  the  cup, 
composed  of  a  material  which  is  a  rapid 
conductor  of  heat.  If  the  furnace  should 
be  unduly  heated,  the  button  would  be  re- 
leased, and  the  valve  permitted  to  open  and 
discharge  the  water  and  steam  from  the 
toiler.  The  boiler  might  be  injured,  and 
the  flues  destroyed  by  the  Are,  "but  no  ex- 
plosion could  occur.  This  system  has  been 
subjected  to  trial  under  heavy  pressure,  and 
l^as  been  found  very  successful. 

In  the  discussion,  it  was  argued  that  Mr. 
Hall's  system,  if  properly  carried  ouj,  would 
be  extremely  useful,  and  almost  prevent  the 
possibility  of  danger  from  explosion;  but 
that  it  would  only  be  of  use  when  an  ex- 
plosion  was  almost  inevitable,  and  that  as 
prevention  was  better  than  cure,  the  utmost 
should  first  be  done  to  prevent  boilers 
reaching  that  sUte,  still  retaining  Mr.  Hall's 


valuable  apparatus,  in  cases  of  all  otiitr 
means  of  prevention  proving  ineflbotual. 
The  minority  of  explosions  were  stated  to 
arise  from  the  practiee  of  constructing  the 
boilers  with  the  fire-places  in  tba  flues,  con- 
trary to  the  system  used  in  Cornwall,  where 
they  always  arranged  to  have  abundant 
boiler  room  and  slow  combustion ;  but 
where  flue  firing  was  used,  the  boiler  sur- 
face was  too  frequency  deficient,  and  the 
firing  rapid  and  genersUy  forced.  Plans 
were  exhibited,  showing  ^is  peculiar  danger 
to  be  caused  by  the  severest  action  of  the 
fire  being,  of  necessity,  within  the  concavity 
of  the  fire  flue,  upon  which  there  was  bat  a 
few  inches  depth  of  water,  and  where  the 
least  neglect  in  its  supply  would  be  fatal  to 
the  boiler  plate,  even  if  a  repulsive  actioB 
did  not  already  cause  a  remittant  rather 
than  a  constant  action  of  contact  of  water 
with  the  plate ',  besides  which,  the  proba- 
bility of  the  water  below  the  fire  bars  not 
boiling  at  tA),  rendered  the  supply  of  steam 
weak,  and  easily  exhausted,  and  led  te  un- 
due firing  and  all  its  conconiitant  evils.  A 
furnaee  constructed  of  nsasoniy  was  de- 
scribed as  promoting  the  reverse  of  all 
these  conditions.  Many  extracts  from 
known  writers^  bearing  on  the  subject,  were 
given,  and  it  was  attempted  to  be  shown 
that  while  there  were  fully  as  many  unfier- 
firing  as  tube-firing  boilers  at  work,  the 
majority  of  explosions  toc4L  place  in  hotleM 
of  the  latter  chtss,  and  they  almost  inva- 
riably commenced  with  the  eoUapse  of  the 
fire  flue. 

It  was  contended  that  the  only  objection 
which  could  be  raised  against  under-firing 
was  the  danger  of  incrustation  or  deposit 
upon  the  boiler  bottom  of  matter  held  in 
suspension  by  Ihe  water ;  but  that  this 
rarely  if  ever  caused  explosions :  the  utmoet 
injury  it  occasioned  was  causing  the  boiler 
plate  to  be  burnt  out,  and  that  this  effect 
could  not  take  place  without  gross  flieglect* 
The  questions  crif  the  possibility  ef  saturat- 
ing surcharged  steam  so  as  to  dangerously 
increase  its  power ;  of  hydrogen  gas%etng 
formed  in  the  boiler,  and  other  theories  of  a 
similar  nature  were  avoided,  as  it  was  held 
that  each  of  these,  supporing  their  possi- 
bility, must  arise  from  the  presence  of  un- 
duly heated  metal  within  the  boiler,  which 
it  could  not  be  doubted  was  the  prime  cause 
of  nearly  all  explosions,  and  that  a  properly 
set  under-firing  boiler  could  never,  except 
from  the  most  culpable  neglect,  have  any 
portion  of  its  surface  overheated.  It  Fas 
also  sugg^ted  that  when  it  was  necessary 
to  slop  the  engines,  instead  of  closing  the 
damper,  it  would  be  safbr  to  leave  it  open, 
to  close  the  ash-pit  door,  and  to  keep  the 
fire-door  ajar. 

The  possibility  of  .the  water  being  re* 
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pelled  from  the  top  of  the  flue,  in  the  caM 
o(  internal  flue  firing,  was  contested,  and  it 
was  argned  that  the  water  would  rather 
haYe  a  tendency  to  rise  up  the  two  sides  of 
the  tuhe,  on  account  of  the  fire  heing  in 
immediate  contact  with  the  side  plates,  and 
thus  that  the  two  currents  would  cause  the 
water  rather  to  heap  up  over  the  flue. 

Many  flue  hoilers  were  injured  hy  the 
flame  heioff  allowed  to  impinge  too*sharply 
upon  certain  parts,  and  in  those  spots  the 
plates  blistered,  and  were  soon  burned 
through;  the  best  remedy  for  this  was  to 
give  more  flue  space;  and  it  would  be 
found  that  the  quantity  of  steam  generated 
would  be  increased,  whilst  the  burning  of 
the  boiler  would  be  prevented.  In  many 
cases  of  explosion,  especially  of  locomotive 
boilers,  it  was  evident  that  the  pressure  had 
increased  very  gradually,  and  the  steam  had 
become  surcharged  with  heat,  so  that  when 
the  explosion  occurred  all  the  water  was 
suddenly  fiashed  into  steam,  as  the  rails 
and  ground  all  around  were  quite  dry. 

It  was  doubted  whether  the  fusible  metal 
might  not,  in  practice,  become  partially 
fused,  at  a  comparatively  low  temperature, 
and  allow  the  valve  to  open  prematurely ; 
and  it  was  urged  that  it  was  safer  to  depend 
upon  the  care,  skill,  and  intelligence  of  the 
engineman,  than  upon  any  self-acting  ap- 

Iiaratus.  Many  serious  accidents,  particu- 
arly  on  railways,  had  arisen  from  the 
attendants  being  lulled  into  fancied  se- 
eurity  by  having  self-acting  points,  or  other 
apparatus,  which  worked  well  for  a  time, 
until  somethinff  went  wrong,  and  then  an 
accident  ensued.. 

The  fines  frequently  collapsed  in  conse- 
qnenoe  of  their  losing  their  circular  shape 
by  pressure,  or  from  originally  imperfect 
eonstruction. 

The  spheroidal  theory  of  M.  Boutigny 
(D'Evreux)  was  discussed,  and  a  doubt 
was  expressed,  whether  any  considerable 
quantity  of  water  could  be  brought  into  the 
same  state  as  the  small  quantities  upon 
which  his  experiments  were  tried.  It  was, 
however,  contended  that  if  a  boiler  was 
heated  to  a  very  high  temperature  whilst 
empty,  and  the  water  was  then  suddenly  in- 
jected  and  the  aperture  closed,  an  explosion 
would  not  occur  instantly,  because  the 
water  would  have  assumed  the  spheroidal 
state ;  but  as  soon  as  the  temperature  was 
reduced  to  tuc  proper  degree,  the  steam 
would  be  liberated  in  such  a  volume  and  at 
such  a  density  as  to  burst  the  boiler. 

In  Cornwall,  where  it  was  acknowledged 
that  the  utmost  economy  of  fuel  was  prac- 
tised,  the  boilers  were  stated  to  be  nearly  all 
on  the  internal  flue  principle,  and  an  acci- 
dent was  soaroely  ever  known  to  occur 
there.    It  wu  gentrally  admitted  that  the 


apparatus  introduced  by  Mr.  Hall  would  be 
effective  in  preventing  accidents,  but  that 
the  main  point*  was  to  have  very  ample 
boiler  space,  have  no  self-acting  apparatus, 
and  encourage  great  attention  on  the  part  of 
the  engine  attendant 


THE  NEW  METAL,  ALUMINIUM. 

Much  attention  has  been  excited  upon 
the  subject  of  the  metal  aluminium,  and  we 
perceive  that  many  applicatious  for  patents 
connected  with  its  use  have  been  made. 
The  ideas  which  originate  these  patents  are, 
of  course,  based  upon  the  presumed  pro- 
perties of  the  metal  as  detailed  to  us  by  the 
French  chemists,  with  an  additional  colour- 
ing gained  from  the  imagination  of  the  in- 
ventor. It  is  superfiuous  to  say  that,  under 
such  circumstances,  the  results  are  but 
little  likely  to  justify  the  expectations  of 
the  patentees ;  hence  a  few  words  of  advice 
upon  the  subject  may  prove  of  use  to  the 
over-sanguine.  The  metal,  so  far  from 
being  almost  as  infusible  as  cast  iron,  or 
even  silver,  melts  more  readily  than  sine, 
and  remains  fiuid  upon  a  piece  of  dry  wood, 
without  sensibly  burning  it,  as  happeni 
with  tin  or  solder.  It  unites  with  scarcely 
any  of  the  metals,  and  when  united,  in  al- 
most every  instance  loses  its  power  of 
resisting  oxidation  ;  thus  it  affbrds  no  che- 
mical  protection  to  iron,  as  tine  does,  but 
acts  with  it  precisely  as  happens  with  tin, 
that  is,  the  iron  rusts  wherever  it  is  exnosed 
to  air  and  moisture;  nor  does  the  alumi- 
nium itself  resist,  under  these  circum- 
stances, the  same  decomposing  infiuenoes  s 
on  the  contrary,  it  becomes  rapidly  coated 
with  a  white  powder  (alumina),  uid  scales 
off.  Tin  and  aluminium  do  not  unite,  but 
when  brought  into  temporary  contact  by 
the  intervention  of  another  metal,  the  alu- 
minium soon  oxidises;  with  lead  aluminium 
refuses  to  combine,  though  copper  takes  up 
a  portion,  and  forms  with  it  a  bronxe- 
ooloured  alloy.  It  may  be  made  to  units 
with  mercury,  but  the  amalgam  is  very  un- 
stable, and  soon  oxidises.  Upon  the  whole, 
therefore,  we  very  much  question  whether 
this  rauch-Ulked  of  metal  will  ever  be  of 
much  practical  use,  except  when  employed 
in  its  pure  state ;  and  at  present  the  high 
price  of  aluminium  (more  than  £S0  per  lb.) 
entirely  excludes  it  from  employment  It 
is  indeed,  every  way  probable  that  a  cheap 
mode  of  manufacturing  it  will  soon  be  dis- 
covered, and  something  of  the  kind  is 
already  whispered  about;  but  until  the 
event  becomes  a  marketable  fact,  we  lee  no 
reason  to  indulge  in  prospective  hopes  that 
aluminium  will  ever  substitute  iixL-^aum^ 
rf  Oat  Lightings  4'e. 
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CAPTAIN  NORTON'S  INVENTIONS. 


It  would  leem  that  Captain  Norton's 
niTentions  atand  a  chance  at  last  of  haTing 
their  usefulness  and  practicability  fairly 
tested,  for  he  has  receiTed  instructions  to 
forward  to  the  Emperor  Napoleon  a  sepa- 
rate description  of  each  of  his  inyentions, 
which  he  desires  to  have  tested ;  and  his 
Msjesty  will  then  gite  orders,  if  he  thinks 
necessary,  that  they  shall  be  tried  by  com- 
petent authorities.  This  has  been  brought 
about  in  consequence  of  Colonel  Fieury 
haying  placed  some  of  the  inrentions  un- 
der  the  notice  of  the  Emperor.  The  follow, 
ing  communication  has  been  received  by 
Captain  Norton  on  the  subject,  who  has 
scted  in  accordance  with  the  instructions 
therein  contained.^  We  hope  the  French 
ofSeial  communication  will  be  found  to 
mean  more  than  similar  ones  in  this 
country  usually  imply. 

'*  Cabinet  de  I'Kmperenr, 
Palais  des  TuUeriet,  tO  Ja&Tier,  1856. 

MoNsiBUR,— Je  Tois  par  lea  lettres  que 
M.  le  Colonel  Flenry  m'a  transmises,  que 
▼out  d^sirez  faire  connaitre  au  Gouverne- 
ment  Frangais  plusieurs  inventions  dont 
Tout  dtes  I'auteur*  Chaque  question  de 
oette  nature  devant  6tre  soumise  k  I'ezamen 
du  ministre  qu'elle  conceme,  vous  devez, 
si  votts  le  jttgez  convenable,  entoyer  i, 
I'Empereur  une  description  s^par^e  de 
chacane  de  tos  inventions.  Sa  Majesty 
donnera  alors  des  ordres,  s'il  y  a  lieu,  pour 
qu'elles  soient  appr^ci^s  par  des  homroes 
•ompt^tens.  Je  suis  oharg^  de  vous  le  faire 
iSToir. 

ReceveZi  monsieur,  I'assurance  de  mes 
sentimena  tres  distingu^, 

L'offieier  d'ordonnance  de  I'Empereur, 
FAVfe- 

•«  M .  Norton,  RoshorviUs  Hotel." 


LORD  WROTTESLEY  ON  INSTRUC- 
TION IN  SCIENCE.* 

Thb  most  important  questions,  doubtless, 
that  can  be  agitated  are  those  of  the  means 
to  be  adopted  for  improving  the  elemen- 
tary instruction  given  in  our  schools,  and 
for  rendering  the  teaching  of  physical 
science  more  general  at  our  Universities ; 
but  on  these  time  will  not  permit  me  now 
to  enlarge.  The  difficult  consideration  of 
the  extent  to  which  public  aid  ought  to  be 
afforded  to  popular  lectures  has  been  raised. 
I  am  not  disposed  to  agree  either  with  those 
who  altogether  condemn  this  mode  of  im- 
parting  instruction,  or  with  those  who  anti- 

*  From  aa  Address  to  the  Royal  Soeiety. 


cipate  great  advantages  aa  lihely  to  accrue 
to  the  cultivation  and  diffusion  of  science 
from  its  extension.  There  can  be  no  doubt 
that  latent  talent  has  been  sometimes  called 
into  existence  by  superficial  teaching  ;  and, 
on  the  other  hand,  that  auperflcial  teaching 
will  never  confer  sound  knowledge.  Dili- 
gent and  earnest  private  study  alone  can 
put  the  seat  of  authenticity  on  information 
acquired  in  the  lecture-room.  But  when 
we  consider  what  a  larse  proportion  of  our 
fellow-subjects  have  neither  the  means  nor 
the  opportunity  of  studying  at  the  Univer- 
sities or  of  otherwise  acquiring  the  know- 
ledge referred  to,  and  the  great  advantages 
that  would  result  to  the  middle  classes  and 
the  higher  grade  of  artizans  from  acquaint- 
ance with  at  least  the  elementary  truths  of 
science,  it  is  worthy  of  serious  considera- 
tion whether  a  certain  amount  of  support 
by  the  State  should  not  be  conceded  to 
popular  lectures,  and  also  to  educational 
establishments,  at  which  the  elements  of 
the  physical  sciences  may  be  taught  on  a 
more  general  and  systematic  plan  to 
students,  who  shall  be  invited  and  expected 
to  enter  on  their  study  with  a  serious  inten- 
tion of  learning,  so  far  as  their  means  and 
opportunities  extend. 

In  connection  with  this  subject  of  the 
scientific  instruction  of  the  masses,  it  is 
impossible  to  overlook  the  cfiTects  which 
may  be  produced  by  the  publication,  within 
the  last  few  years,  of  works  written,  it  may 
be,  in  a  somewhat  unphilosophical  spirit, 
and  propounding  theories  which  rest  on 
unsubstantial  foundations,  but  written  with 
great  ability,  and  calculated  powerfully  to 
excite  the  imagination  of  those  by  whom  the 
truths  of  natural  science  have  been  little 
atudied. 


Hand-book  of  Natural  Philotophy,     By  Dio- 

MY8IU8      LaRDNBR,      D.  C.  L.,    &C.,     &C. 

UydroaUUiet,  Pneumatict,  and  Heat.  With 
two  hundred  and  ninety-two  Illustrations. 
London :  Walton  and  Maberly.     1855. 

Hand-hook  of  Natural  Philosophy.  By  Dio- 
NY8IU8  Lardmer,  D.  C.  L.,  &e.,  &c. 
Optics,  With  two  hundred  and  ninety 
Illustrations.  London  :  Walton  and  Ma- 
beriy.    1856. 

These  volumes  constitute  the  second  and 
third  portions  of  the  improved  edition  of 
Dr.  Lardner's  invaluable  Hand-book,  the 
first  part  of  which  was  noticed  with  entire 
approbation  at  page  443  of  our  last  volume. 
We  feel  much  pleasure  in  commending 
them  to  our  readers.  The  publishers  have 
evidently  spared  no  expense  in  their  prepa- 
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ration,  but  liaTe  a?ai]ed  themaelTes  of  all  the 
resources  open  to  them  in  order  to  make  them 
all  that  can  be  desired.  The  former  edition 
was  much  superior  to  any  other  work  of  the 
kind  with  which  we  are  acquainted,  but  the 
edition  before  us  is  still  better,  being  ar- 
ranged and  dirided  more  satisfactorily,  ex- 
panded in  many  places  with  additional  mat- 
ter, and  enriched  with  reiy  many  new  illnsp 
trative  engravings,  executed  in  a  remark- 
ably eflTectiye  manner. 


MECHANICAL  LOCOMOTION. 
To  tb€  BMtcr  rfik€  Meekmuei'  Magwkte. 

Sir, — The  great  confusion  in  the  ideas 
of  your  correspondents  in  a  recent  discus- 
sion,  respecting  the  leverage  of  locomotive 
machines,  strongly  attracted  my  attention  ; 
and  I  am  glad  to  find  that  it  was  observed 
by  your  experienced  friend,  Mr.  Cheverton, 
who  considers  that  I  (with  many  others)  am 
perplexed  and  bewildered  with  an  erroneous 
fundamental  principle,  which  he  endeavours 
to  clear  away  by  declaring  that  when  the 
motive  ••  force  is  not  external  to**  the  ma- 
chine, **but  moves  with**  it,  "the  fulcrum 
is  of  course  some  part  of  the  vehicle  itself,'* 
and  that  on  that  "supposition**  only  can 
the  crank  be  the  medium  of  evolving  from 
the  successional  lever  (or  wheel)  the  same 
amount  of  force  at  points  equally  distant 
above  and  below  t)ie  axle,  arguing  ingeni- 
ously that,  were  the  fulcrum  at  the  rail,  the 
crank  would  act  with  a  leverage  of  the  se- 
cond order  in  the  one  case  (the  former),  and 
of  the  third  in  the  other.  1  wish  to  suggest 
to  him,  and  to  those  in  general  who  take  an 
interest  in  this  important  subject,  a  simple 
hypothesis,  by  means  of  which  I  think  that 
this  difficulty  may  be  cleared  away,  without 
resorting  to  supposition,  or  to  anything  less 
certain  than  the  most  rigid  application  of 
the  common  laws  of  science.  Taking  the 
case  of  a  common  hori<ontal  tratside  cylin- 
der enffine,  with  the  crank  set  Axil  power 
below  the  centre,  and  the  steam  occupying 
the  space  between  the  faee  of  the  pistrni  -and 
the  front  end  of  the  cylinder,  and  pressing 
on  each  witb  a  force  of  1,000  lbs.,  I  ealcn- 
late  the  result  to  be  ms  firllows :— The  re- 
active pressure  of  1,000  lbs.  on  tbe«nd  of 
the  cylinder  impels  the  engine  forward  with 
a  power  which  is  not  counteraeted  by  any 
corresponding  pressure,  except  such  as  may 
ultimately  arise  from  that  on  the  piston, 
which  I  think  indisputably  can  only 
operate  against  the  reaction  in  the  cylinder 
by  mtant  rf  a  lever  rf  the  third  order ;  flie 
spoke,  which,  if  the  crank-fin  is  half  wi^ 
down  the  wheel,  would  make  the  power  of 
the  piston  to  press  against  the  axle  with  a 
force  of  500  lbs.,  in  a  direction  contrary  to 


the  push  of  the  reaction,  whether  its  fulcrum 
were  at  the  foot  or  at  tlie  ceatrs^  and  so 
leave  a  propelling  power  of  SOO  Ibs^  arising 
not  from  ifae  piston,  but  from  the  leactioa, 
and  aoMMinting  in  the  under  stroke  to  a  pro- 
pulsion of  the  engine  twice  the  leugth  of  Ike 
stroke,  at  half  the  power  of  the  preasve  to 
the  cylinder.  If  tM  crank  be  equally  abov» 
ike  centre,  and  the  reactive  Bressttre  of  the 
steam  at  the  other  end  of  toe  cylinder,  I 
oouaider  the  crank  to  be  then  the  lever  of 
the  second  order  which  Mr.  Cheverton 
speaks  o^  and  as  ouch  it  will  now  overcome 
the  reactive  pressure  hy  ite  leverage  of  ad- 
vantage, as  before,  its  leverage  of  disad- 
vantaipe  allowed  the  reactive  pteasune  to 
overoome  it ;  a  constant  balance  of  forward 
preasnre  is  thus  kept  vp^  of  the  same 
amount  at  the  same  points  of  distanoe  of 
the  crank  from  the  axle.  I  believe  that  no 
fallacy  can  be  detected  in  this  calculatioa, 
which  is,  a  rigidly  correct  application  of  the 
laws  of  seieooe,  and  aooounts  completely 
for  the  motion  of  the  engine,  without  call, 
ing  in  anything  «^>posHitious  or  nnoertain ; 
aikl  when  I  find  myself  able  to  explain  the 
operation  of  the  engine  thes  clearly,  I,  of 
course,  am  by  no  means  perplexed  or  du- 
bious. I  have  ehoeen  the  simplest  iHuslra- 
tion  to  argue  fimm,  but  have  no  dilBonlty  in 
applying  this  idea  to  opriglrt  or  ineUned 
cylinder  engines.  Mr.  Chmrton  wiU,  no 
doubt,  adroit  that  by  the  mnplest  mles  of 
leverage  the  power  of  the  piston  wonld,  in 
the  supposed  engine,  reach  the  axle  at  o«)y 
69%  lbs. ;  and  if  so,  the  reactive  Ibroe  of 
1,000  lbs.  must  Beeessartly  overoone  it,  and 
the  pressure  of  500  lbs.  against  the  a^Nie- 
aion,  be  if  moving"  foree,  or  simply,  as  I 
contend,  the  ordinary  pressure  at  the  ful- 
crum of  a  third  order  lever  must  ^  carried 
up  again  into  the  engine  before  it  can  evetf 
begin  to  balanoe  or-ovesoswic  the  reaction. 
Experiments,  invariably,  point  blank  eon- 
firm  these  views ;  and  if  there  is  an  error  in 
my  calculation  of  the  farces,  it  must  be 
easy,  in  so  short  and  simple  a  problem,  to 
point  it  out.  Having  thus  famished  an- 
other theory,  by  means  of  which  we  -can 
conceive  the  ciank  to  act,  equally^  both 
above  and  below  the  centre,  I  wish  to  ask 
Mr.  Cheverton  whether  there  must  not  ne- 
cessarily be  a  dead  lock  in  all  machines 
havii^  no  ind^endent  fulcrum,  from  tJhe 
reaction  being  equal  to  a^y  power  that  may 
be  exerted  in  the  machine,  and  opposite  to 
it  in  direction  ?  Pass  it  through  as  many 
mutations  as  you  will*  I  conceive  that  that 
^reat  law  cannot  be  eluded,  and  will  surelf 
keep  motionless  every  apparatus  that  does 
not  ultimately  find  either  a  fixed  obstacle, 
or,  like  the  locomotive,  a  successional  ful- 
crum in  the  adhesion,  to  press  against,  and 
so  enable  power  to  be  developed.     If  Mr. 
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Chererton  Bvbttitutes  two  borses  pulliiig 
cords  for  the  action  and  reaction  of  the 
steam,  I  think  that  it  will  make  these  poiots 
dearer ;  Uiey  may  stand  on  the  ^onnd,  for 
if  up  in  the  machine,  the  reaction  of  one 
would  balance  that  of  the  other,  and  leaye 
the  experiment  unaffected;  but  H  would 
become  plain  that  we  must  gire  ftill  weight 
to  the  reaction,  as  well  at  to  the  action,  in 
machines  of  this  kind. 

Regretting  again  to  differ  from  Mr. 
Che^eTton,  1  bes  to  say  ^at  I  beliere  that 
the  exposition  of  the  motion  of  a  boat  which 
he  complains  of,  is  quite  correct,  as  far  as 
it  goes  *,  and  if  he  wishes,  I  will  glTts  him 
mj  completion  of  it,  which  is  of  my  own 
working  out. 

I  am.  Sir,  yours,  &e., 

C. 

Maieh  11,  1856. 


CONSTRUCTING  MORTARS  AND 

ORDNANCE. 
To  ike  EdUw  ^tke  Mxkmikt*  lAgaafae. 

Sm, — I  take  the  liberty  of  subrntttiog  to 
you  for  insertion  in  your  Magasine,  a  brief 
description  of  a  new  mode  of  constructing 
mortars  or  heayy  ordnance.  I  may  men- 
tion, that  a  small  model  has  been  aubmitted 
to  seTeral  scienli&c  gentlemen  for  their  con- 
sideration, some  of  whom  think  it  woald 
answer,  while  others  think  n«t ;  and  in  the 
absence  of  actual  experiment,  its  publica- 
tion at  the  present  time  may  not  be  out  of 
place. 

I  propose  therefore  to  have  cast  in  the 
shell  of  mortars,  or  other  ordnance,  oircular 
perforations  extending  longitudinally  from 
the  mouth,  to  a  short  distance  beyond  the 
breech.  The  perforations  to  be  midway 
between  the  inside  and  outside  of  the  shell. 
If  the  morUr  to  be  cast  is  required  to  throw 
very  heary  shot,  perhaps  two  or  tliree  rows 
of  perforations  may  be  found  requisite*  to 
keep  the  mass  of  metal  as  uniform  as  pos- 
sible, and  to  give  greater  strength  to  the 
shell  itself.  By  this  means  it  is  proposed 
to  do  awigr  with  the  cancellated  or  spongy 
nature  of  Urge  masses  of  metal,  and  to  ef- 
fect, what  has  been  found  up  to  the  present 
time  impracticable,  the  casting  of  large 
ordnance. 

I  am,  Sir,  jrours,  dco^ 

THOIlAt  Auiviu. 

Busby,  Vow  Glasgow,  Hsreh  S,  1856. 


GARDNER'S  SMOKELESS  FQE. 
NANCE. 

To  tht  Sditor  ^  the  Meehanice*  Magazine, 
Sir, — Manufacturers  in  general  are^  f 
believe,  much  puzsled  and  annoyed  at  the 
Smoke  Nuisance  Removal  Biili  not  that 
they  wish  to  create  a  nuisance,  but  to  know 
what  apparatns  with  safety  to  apply  to  Bieet 
its  requirements.  This  has  been  the  case  with 
me,  although  patents  are  so  niunerons.  I 
have  not  until  lately,  although  I  have  re- 
peatedly attempted,  suceeeded.  That  I  have 
done  so,  ia  now  a  **/aitmceempU,**  and  I 
may  add,  not  only  do  w<e  with  the  naost  or- 
dinary 6are  make  "m  emake,"  hot  wo  «an 
rapidhf  gtrnttrnte  deam  amd  <#eo<  a  great  em- 
ing  qf/iuL  This  ia  oo  important,  that  I  think 
it  right  through  your  kindness  to  make 
known  the  iaots,  both  io  aid  my  feUowa  and 
in  Justieo  to  tho  natentee,  and  to  state  this 
has  been  effected  by  the  use  of  E,  V,  OmrS- 
mr*e  Paiamt  Smoke  De^tetHngApffarmimt  which 
ie  both  efieotivn  and  nsoat  beantiiUly  sim- 
ple in  its  affTaagwMenta.  Its  morits  have  dc- 
■ervodly  nsy  hearty  roeoniflMBdatioo. 
I  am,  Sir,  yours,  dec, 

FRB»BiUCK  AfXBlV. 

CkaoBloBl  M aoiifhet<s7t  Bow*<oBnM>ai 
Xaick  f,  MM. 

CHATTAWAT»S  COUPLING   AND 

BUFFING  APPARATUS. 
To  the  Editor  qf  ike  Meehamce*  Ucgazine, 

Sir, — Seeing  in  your  Magasine  of  March 
lot,  a  notiee  of  Chatuway's  Buftng  and 
Coupling  Apparatus,  I  beg  to  say  that  I 
am  vary  muoh  nSotakcn  if  I  did  not  aee  die 
iientioal  plan  in  question,  last  OMnmer,  in 
United  r  


the 


I  Stain.   I  ahaU  be  much  obliged 


if  fou  ean  give  me  any  information  on  iJhe 
subject  as  to  whether  Mr.  OiMttaway  has  a 
patent  far  te  Stoles  or  not 

If  net,  I  thiok  it  ia  Mly  fiiir  tiMt  the 
Americans  should  have  the  oreiit  of  the 
invcniioa. 

I  an^  Sir,  yovn,  fro., 

Akericaitus. 

[We  are  not  aware  whether  Mr.  Chatta- 
way  has  or  has  not  patented  his  apparatus 
in  the  States.  **  Americanna  **  should  re- 
member  that  the  credit  of  the  invention  can 
hardly  be  ffiven  to  the  Americans,  unless  he 
has  oome&ing  definite  to  lay  before  us  in 
tuppOTt  of  the  claim  he  makes  for  them. — 
Sn.  M.  M.1 
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which  improvementt  apply  principiUiy  to  weigh- 
bridgeM,  weighing-cranes,  and  the  class  of 
weightng-machines  acting  upon  levers,  steel- 
yards, <Sc.  Patent  dated  August  2,  1855. 
(No.  1748.) 

A  description  of  this  invention  will  be 
given  hereafter. 

Saunders,  J.  An  improved  roller  for 
cloths  and  other  fabrics.  Patent  dated  Au- 
gust 2,  1855.    (No.  1749.) 

This  invention  consists  in  constructing 
a  roller  which  shall  be  readily  adjustable  to 
any  width  of  cloth  which  may  be  rolled 
upon  it.  For  this  purpose  the  roller  is 
made  in  two  or  more  parts,  and  one  part  is 
caused  to  fit  upon  or  over  the  other  so  as 
to  allow  the  roller  to  -be  lengthened  or 
shortened  within  the  necessary  limits. 

WoLLER,  S.,  and  J.  Butterfield.  Im- 
provements in  machinery  for  weaving  figured 
fabrics.  Patent  dated  August  2, 1855.  (No. 
1750.) 

This  invention  consists — 1.  In  allowing 
the  hooks  of  a  Jacquard  machine  to  be  at 
rest,  and  free  from  the  knives  of  the  grife, 
when  they  are  pressed  back  by  the  cards.  2. 
In  disengaging  the  cylinder  or  swing  frame 
to  allow  the  cards  to  be  worked  backwards 
or  forwards  independently  of  the  other  parts  i 
of  the  machine.  3.  In  a  described  com- 
bination  of  parts,  composed  of  weights, 
wires,  and  springs,  for  preventing  the  vibra- 
tion of  the  harness. 

Boomer,  R.  Certain  improvements  in  ro- 
tatory steam  engines.  Patent  dated  August 
2,  1855.    (No.  1751.) 

These  improvements  relate  to  certain 
contrivances  by  which  the  piston  of  that 
kind  of  rotatory  steam  engine  in  which  the 
piston  barrel  is  concentric  with  the  cylinder 
is  allowed  to  perform  a  complete  revolution, 
without  prejudice  to  the  proper  and  regular 
working  of  the  engine. 

TiLOHMAN,  R.  A.  Improvements  in  the 
manufacture  of  candles.  Patent  dated  Au- 
gust 2, 1855.     (No.  1752.) 

This  invention  consists  in  using  in 
candles  filaceous  or  spongy  substances, 
which  will  act  like  a  very  thick  wick  in  ab- 
sorbing the  fluid  grease  below  the  base  of 
the  flame,  but  which  are  so  prepared  by 
chemical  processes  that,  on  the  approach  or 
contact  of  the  flame  itself,  they  are  gradu- 
ally destroyed  or  shrivelled  up,  leaving  the 
true  candle  wick  of  the  proper  size.  It 
also  consists  in  covering  the  outsides  of 
candles  with  a  solution  of  gun.cotton  (or 
similar  substance),  which  forms  a  dry  and 
smooth  covering,  and  which,  as  the  candles 
burn,  prevents  the  melted  grease  from  run- 
ning. 

Watson,  H.  H.  Improvements  in  the  ma- 
nt^facture  qf  coke.  Patent  dated  August  8, 
1855.    (No.  1755.) 


A  description  of  this  invention  was  givea 
at  page  205  of  No.  1699. 

Lane,  J.  An  improvement  or  improve^ 
ments  in  the  manufacture  of  gold  leaf.  Patent 
dated  August  3,  1855.    (No.  1756.) 

A  description  of  this  invention  la  given  at 
page  226  of  our  last  No. 

Bbllford,  a.  £.  L.  Certain  improve- 
ments in  grinding-miUs,  (A  communica- 
tion.) Patent  dated  August  3,  1855.  (No. 
1757.) 

The  inventor  describes  a  mill  which  con- 
sists of  a  stone  table  so  arranged  as  to  bear 
a  millstone  scooped  out  in  the  centre,  so  as 
to  form  a  crown  or  ledge  of  mill  burr  of 
suitable  width,  dressed  in  the  same  manner 
as  other  millstones.  The  grinding  plate, 
which  acts  instead  of  the  common  runner, 
has  sufficient  weight  to  effect  the  grinding 
on  another  millstone  in  lieu  of  the  station- 
ary stone ;  the  upper  part  of  this  stone  has 
a  plane  surface,  and  lateral  projections 
which  fit  into  certain  interior  and  exterior 
indentations  made  in  the  circumference  of 
the  runner. 

Mo u  r  o  u  ET,  J.  B.  An  apparatus  for  the 
destruction  of  the  weevil,  its  larves  and  Us 
^gg't  whilst  drying  the  com,  without  injuring 
its  ordinary  properties.  Patent  dated  August 
3,  1855.    (No.  1758.) 

This  invention  comprises  an  apparatus 
with  compartments,  tubes,  and  stop-cocks  ; 
and  the  application  of  heat,  supplied  by 
steam,  or  gas,  to  asphyxiating  the  weevil 
and  other  like  insects,  and  destroying  their 
larves  and  eggs. 

Glover,  F.  R.  A.  Improvements  in  the 
means  of  carrying  knapsacks,  and  other  bur- 
dens upon  or  from  the  shoulders.  Patent 
dated  August  3,  1855.    (No.  1760.) 

This  invention  consists  in  the  combina- 
tion of  a  pair  of  pads  or  bearers  adapted  to 
the  shoulders  of  the  wearer,  and  projecting 
backwards  and  forwards,  so  that  the  burden 
to  be  carried  may  rest  upon,  or  be  sns. 
pended  from,  one  or  both  of  the  ends  of 
each  bearer. 

TiLGHMAN,  R.  A.  Improvements  in  the 
manufacture  qf  alkalies  and  alkaline  earths. 
Patent  dated  August  3,  1855.     (No.  1762.) 

This  invention  consists  in  decomposing 
the  sulphates  of  the  alkaline  earths  by  ex- 
posing them  at  a  high  heat  alternately  to 
the  action  of  deoxydizing  and  oxydizing 
agents,  whereby  the  sulphuric  acid  is  gra- 
dually driven  off,  and  the  alkaline  bases 
are  left  in  a  free  state. 

Betjemann,  H.  J.  Improvements  in  ex- 
tending tables,  (A  communication.)  Patent 
dated  August  3,  1855.    (No.  1763.} 

This  invention  consists  in  applymg  to  a 
telescopic  table,  racks  and  pinions,  and 
clicks,  or  catches  in  such  manner  that  the 
various  aliding  pieoat  of  the  table  may  be 
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continuonsly  puihed  out,  or  drawn  in,  by 
means  of  a  continuous  rotation  of  a  crank 
handle,  in  one  or  the  other  direction,  as  the 
case  may  be. 

Richardson,  R.  and  W.,  Oreeoshields. 
Iwtprovements  In  ekeniiie  fabrics.  Patent 
dated  August  8,  1855.    (No.  1767.) 

Claims. — 1.  The  mode  of  manufacturing 
or  producing  chenille  fabrics  by  working 
parti-coloured  chenille  material  upon  or 
mto  ground  fabrics.  2.  The  use  of  parti, 
coloured  chenille  material  for  the  manu- 
facture or  production  of  ornamental  co- 
loured  designs  upon  ground  fabrics. 

Hall,  £.  Improvements  in  the  mammae- 
ture  qf  gunpowder.  Patent  dated  August  4, 
1865.    (No.  1778.) 

A  description  of  this  inTention  was  giTen 
*t  page  204  of  No.  1699. 

Avery,  J.  Tmprovemenis  in  windiasses 
far  skips  and  other  purposes.  (A  communi- 
cation.) Patent  dated  August  6,  1855. 
(No.  1777.) 

The  first  part  of  this  invention  consists 
in  an  arrangement  of  gearing,  whereby  the 
■peed  of  the  windlass  shaft  may  be  increased 
or  diminished  by  reversing  the  direction  of 
the  movement  of  the  hand  levers,  and  in- 
creased power  obtained  when  speed  is  not 
essential,  and  speed  obtained  when  power 
is  not  required.  The  second  psrt  consists 
of  a  device  applied  to  the  drums  over  which 
the  chains  pass,  so  arranged  that  the  neces- 
sary^ friction  may  be  brought  to  bear  upon 
pulleys  to  prevent  casual  turning. 

GiLBEE,  H.  Certain  improvements  in  con- 
sirueting  ^-bottomed  boats.  (A  com  muni- 
cation.)  Patent  dated  August  6,  1855. 
(No.  1778.) 

This  invention  consists  in  the  employ, 
ment  of  a  waterproof  cloth,  in  combination 
with  a  suitable  frame,  to  which  the  cloth  is 
affixed  by  means  of  ropes,  in  the  construc- 
tion of  flat-bottomed  boats  which  may  be 
taken  to  pieces  with  ease  when  desirable. 

Wilson,  F.  A.  A  portable  cooAing-tg^pa- 
ratus,  suitable  for  campaigning  purposes. 
Patent  dated  August  6,  1855.  (No.  1779.) 
This  invention  comprises  the  following 
parts :— 1.  A  camp  kettle  or  apparatus  for 
roasting,  baking,  broiling,  frying,  stewing, 
and  boiling  purposes,  the  stove,  oven,  boiler, 
pans,  kettles,  and  other  articles  (portions  of 
which  are  also  designed  for  eating  and 
drinking  purposes),  being  so  constructed 
and  varied  in  dimensions  that  the  respective 
parts,  when  not  in  use,  can  be  packed  one 
within  the  other,  the  whole  being  enclosed 
within  the  largest  part  2.  A  stove  for 
cooking  purposes  only,  comprising  a  stove,  ' 
oven,  Iwiler,  pans,  and  kettles,  the  various  ' 
parts  of  which  are  also  formed  so  as  to  fit 
one  within  the  other.  8.  A  revolving  appa- 
ratufly  which  eonsiitt  of  a  tingle  cylinder 


and  covering  plate,  or  double  cylinders 
placed  one  above  the  other,  the  upper  one 
fitting  in  the  lower.  By  the  revolving  prin- 
ciple  the  whole  of  the  pans,  &c.,  may  be 
turned  round  to  any  required  position  at 
the  side.  4.  A  roasting-apparatus,  which 
consists  of  a  shield  to  whion  a  telescopic 
pipe  is  attached,  this  pipe  enclosing  a  string 
or  worsted  which  is  fixed  where  the  pipe  is 
attached  to  the  mantel  piece  or  other  sup- 
port. 

Platt,  J.,  and  J.  Hibbert.  Improve- 
ments  in  mules  for  spinning  and  doubling, 
which  improvements  are  also  applicable  to 
other  machines  in  which  clutch-boxes  are  used. 
Patent  dated  August  6,  1855.  (No.  1780.) 
Claim. — A  genera]  arrangement  and  con- 
struction of  apparatus,  particularly  the  use 
of  a  ratchet  and  dick,  such  click  being 
placed  in  and  out  of  gear  by  the  sliding  of 
a  loose  and  independent  part,  for  the  pur- 
pose of  transmitting  the  driving  power  from 
one  part  of  the  machine  to  another,  so  as  to 
facilitate  disconnection. 

Pradel,  H.  a.  Certain  improvetnents  in 
twisting  textile  goods  or  fabrics,  (A  com- 
munication.) Patent  dated  August  6,  1855. 
(No.  1781.) 

This  invention  consists  in  drawing  threads 
or  other  similar  materials  to  be  twisted  from 
reels  or  bobbins,  each  held  in  suitable  frames 
upon  a  bed  to  which  rotary  motion  is  com- 
municated from  a  central  shail  which  is  also 
made  to  rotate,  and  in  stretching  the  threads 
regulating  the  tension  upon  them,  and  pre- 
venting  any  twist  therein  until  two,  three,  or 
more  are  made  to  unite  at  the  top  of  the 
central  shaft,  the  rotation  of  which  unites 
and  twists  all  the  threads  together. 

Bedells,  C.  Jn  improvement  in  the  manu- 
facture qf  elastic  fabrics.  Patent  dated  Au- 
gust 7.  1855.    (No.  1784.) 

This  invention  relates  to  the  cementing 
of  sheet  vulcanized  India-rubber  in  a  dis- 
tended state  between  two  surfaces  of  fabric 
woven  in  a  warp  and  shuttle  loom,  and  the 
improvement  consists  in  coating  both  sides 
of  the  frheet  of  vulcanized  India-rubber  with 
India-rubber  cement  before  placing  it  be- 
tween the  two  coaled  surfaces  of  woven 
fabric. 

Lister,  S.  C.  Improvements  in  hackling, 
eombingt  and  treating  Jlax^  wool,  and  other 
fibrous  materials  before  being  spun.  Patent 
dated  August  7,  1855.    (No.  1785.) 

These  improvements  consist  of  a  new 
hackling  or  combing  machine ;  also  in  mix- 
ing certain  cotton  or  silk  fibres  before  or 
after  being  hackled  or  combed.  The  ma- 
chine is  made  to  work  in  the  following 
manner  :— The  fibrous  material  being  first 
carded,  or  otherwise  brought  into  a  sliver, 
is  fed  into  a  feeding  head,  which  has  a  to« 
and*fro  motion  given  to  it  by  a  crank  or 
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Otherwise.  A  pair  of  jtws  take  hold  of  the 
ends  of  the  flhres  protmding  from  (he  feed- 
rollers,  and,  as  the  feeding  head  reeedes, 
detaches  a  portion  of  the  fibre.  The  jaws 
are  so  arranged  that  eaeh  of  them  forms  the 
segment  of  a  oirole,  and  they  are  fixed  to  a 
frame  so  as  to  form  a  eomplete  eirele  of 
nipping  jaws. 

Manning,  J.  A.  Imprwementt  in  the 
treatment  of  sewerage.  Patent  dated  August 
7,  1855.    (No.  1786.) 

Claim, — The  application  and  use  of  alum 
slate,  alum  shale,  alum  schist,  alum  stone, 
alum  ore,  and  other  aluminous  minerals  and 
earths  as  precipitating  and  elarifying  agents 
for  cleansing  sewerage  matters. 

TiLESTON,  W.  M.  Impremmente  in  ina- 
ehinery  for  ruling  paper,  (A  communica- 
tion.) Patent  dated  August  7, 1966.  (No. 
1790.) 

The  most  important  feature  of  this  Inyen- 
tion  consists  in  ruling  across  and  along,  or 
up  and  down  the  paper,  by  passing  the  paper 
only  once  through  the  machine,  an  arrange- 
ment  being  provided  for  changing  the  direc- 
tion in  which  the  paper  moves  through  the 
machine,  after  the  first  set  of  lines  is  ruled, 
to  one  at  right  angles  to  its  first  direction. 
The  invention  also  comprises  a  method  of 
lifting  the  pens  from  the  paper,  so  as  to 
leave  any  desired  width  of  heading — a  me- 
thod of  supporting  the  ruling  per.s,  so  as  to 
prevent  them  from  soilmg  the  paper  when 
not  in  use — a  method  of  guiding  the  sheet 
from  the  pens  which  rule  it  in  one  direction 
to  those  which  rule  it  at  right  angles  thereto 
—and  a  method  of  discharging  the  ruled 
sheets  into  a  receiver,  so  as  to  prevent  them 
from  aoliering  to  each  other. 

Ptcock,  B.  W.  Improvemenie  ht  curtain 
fixtures,  (A  communication.)  Patent  dated 
August  8,  1855.    (No.  1792.) 

The  inventur  describes  apparatus  for  rais- 
ing, lowering,  and  securing  curtains  or 
blinds,  and  claims  the  combination  of  cer- 
tain  cords  with  a  tassel  or  piece  and  a  cam 
lever. 

Smith,  N.  Jn  improved  horse-rake.  Pa- 
tent dated  August  8,  1855.    (No.  1794.) 

An  illustrated  description  of  this  inven- 
tion will  shortly  be  given. 

H  ADD  AN,  J.  C.  Improvements  in  the  ma- 
nufaeture  qf  rifled  and  other  cannon.  Patent 
dated  August  8,  1855.    (No.  1795.) 

A  description  of  tuis  invention  was  given 
at  page  226  of  our  last  No. 

CooLET,  R.  B.  Improvements  in  the  ma. 
nufaeture  cf  hats.  Patent  dated  August  8, 
1855.    (No.  1796.) 

This  invention  consists  in  the  use  of  an 
elastic  fabric — that  is  to  say,  a  knitted  or 
iooped  fabric,  as  a  covering  for  hat-bodies. 
The  inventor  prefers  employing  a  tubular 
elastic  fabric  pile  or  other,  of  the  size  of 
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the  body  of  the  hat  (The  invention  alao 
comprises  the  formation  of  hat  bodies,  by 
stretching  a  tube  of  elastie  fabrie  over  the 
block,  and  then  dipping  it  into  stiffening  ma- 
terial. 

Devy,  p.  A.  Improvements  M  hedr  fah- 
rics,  (A  communication.)  Patent  dated 
August  8,  1855.    (No.  1797.) 

This  invention  consists  in  prodndng  a 
fabric  from  the  human  hair,  in  the  state  in 
which  it  can  be  procured  from  hair*dres«era. 
The  hair  is  to  be  spun  into  a  yarn,  and  woven 
either  as  weft  with  linen  or  cotton  warps,  or 
with  warp  and  weft  of  the  same  material. 

SiDEBOTTOM,  3,  Improvements  m  shuttles 
and  in  skewers  for  shuttles  and  other  purposes,. 
Patent  dated  August  9,  1855.     (No.  1799.) 

This  invention  consists  in  improved  modea 
of  constructing  shuttles  and  skewers  for 
shuttles  and  other  purposes,  whereby  the 
cops  are  easily  placed  upon  and  •eenrely' 
held  on  the  skewers  during  the  operaUon  of 
unwinding. 

Dblperdanoe,  y.  A  new  mode  qf 
constructing  and  joining  tubes  and  pipes. 
Patent  dated  August  9,  1855.    (No.  1900. 

These  improvements  consist  in  eonstrueC- 
ing  each  tube  or  pipe  with  an  enlargement 
or  packing  at  each  end,  instead  of  the  usual 
collar  or  coupling  box.  The  connectiDg 
joint  of  tubes  thus  constructed  is  effected 
by  means  of  ^  ring  of  vnleaniscd  India- 
rubber  or  other  elastic  material,  which  rhsg 
eneirdes  the  packings  of  the  adjoining  tubes, 
and  is  itself  embraced  by  a  metal  collar. 

Cooke,  E.  Jn  improvement  or  improve- 
ments  in  moulds  used  in  easting  certsdm  parts 
of  metallic  fnrmture.  Patent  dated  August 
9,  1855.     (No.  1801.) 

This  invention  relates  to  the  moulds  used 
in  easting  the  comer  blocks,  &c.,  of  metallic 
bedsteads,  &c.  The  parts  of  these  moulds 
are  hinged  together  so  that  they  may  clasp 
the  parts  which  are  to  be  combined,  and  the 
melted  metal  is  then  poured  in ;  the  casting 
is  thus  formed  in  its  place.  In  this  inven- 
tion the  monlds  are  themselves  east  in  metal 
moulds,  and  not  in  sand,  as  is  usual. 

PoNTAINEMOREAUyP.  A.  L.  DE.    /siprove* 

mentt  in  feeding  steam  boilers.  (A  commti- 
nication.)  Patent  dated  August  9,  1855. 
(No.  1804.) 

This  invention  consists  of  apparatus  for 
condensing  the  waste  steam  from  high- 
pressure  engines,  and  feeding  the  boilers 
with  it.  A  pipe  conveys  it  from  the  cylin- 
der into  a  copper  cylindrical  vessel,  into 
which  cold  water  enters,  through  a  finely- 
perforated  spreader,  in  small  streams.  The 
condensed  steam  then  runs  into  a  receiver, 
whence  it  is  pumped  into  the  boiler.  The 
injection  of  cold  water  is  regulated  by  a 
fioat  in  the  receiver. 
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raOVlBlONAL  SPBCIPICATIOHI   HOT  PEO- 
CBEDED  WITH. 

BuPNOiR,  O.  Certain  improvementt  in 
stopping  bottUs  and  other  muels,  Applica- 
tion  dmted  August  1,  1855.    (No.  1745.) 

This  invention  consists  in  using  earthen- 
ware, poreelain,  wood,  glass,  and  other  stop- 
pers, in  conjunetion  with  India-rubber 
washers,  and  any  kind  of  wire  or  metallic 
slips,  for  the  purpose  of  securely  stopping 
bottles,  jars,  fte. 

Olukkan,  L.  An  impr&ved  box  for  papers, 
tetters,  and  other  documents.  Application 
dated  August  1,  1855.    (No.  1746.) 

This  SnTontion  consists  of  a  box,  to  the 
lid  of  which  is  fastened  one  end  of  a  spring, 
the  other  end  being  attached  to  the  body  of 
the  box,  thus  rendering  it  self-closing.  In 
the  lid  prorision  is  made  for  holding  la- 
bels, &c. 

AiEET,  D.,  and  W.  H..  Lackabane. 
Impnmements  in  rotatory  steam  engines, 
AppIioatioQ  dated  August  2,  1855.  (No. 
1758.) 

This  invention  consists  of  a  cylinder  or 
roller  working  exoentrically  inside  a  oir- 
cularly-bored  cylinder,  against  one  side  of 
vhioh  it  bears  constantly,  s  suiuble  packing 
piece  being  fitted  into  a  longitudinal  groove  in 
the  inside  of  the  cylinder,  at  the  part  where 
the  roller  bears,  in  order  to  prevent  the  steam 
from  getting  entirely  round  the  roller. 

FvLLARD,  G.  H.  An  improved  pin  for 
thatch  coverings  for  stacks  and  roofs,  Appli- 
cation  dated  August  3,  1855.     (No.  1759.) 

This  invention  consists  in  forming  the 
pins  of  metal  with  a  worm  or  screw  at  that 
end  where  the  pin  is  to  enter  the  thatch. 
At  the  opposite  end  the  pins  are  formed  with 
a  flat  head,  over  which  a  handle  may  be 
placed  to  screw  the  pin  into  the  thatch. 

Ffafp,  J.  C.  A.  Improvements  in  obtain' 
img  and  applying  motive  power.  Application 
dated  August  8,  1855.    (No.  1761.) 

This  invention  consists  in  an  arrange- 
meut  of  machinery  in  which  a  column  of 
liquid  is  made  to  act  upon  two  pistons  at 
the  same  time,  these  pistons  being  placed  in 
saitable  eyliuders,  and  connected  to  balance 
lexers,  communicating  by  means  of  any 
suiuble  gearing  with  a  shaft  The  levers 
and  pistons  are  to  be  returned  to  their  first 
positions^  by  balance  weights,  which  also 
again  raise  the  water  used  as  a  motive 
power  I 

Ritchie,  C.  and  G.  Improvements  in 
preparing  cork  and  other  materials  for  stuff~ 
ing',  Applieation  dated  August  %,  1855. 
(No.  1764.) 

These  improvements  consist  in  combining 
ground  cork  with  hair,  wool,  cotton,  and 
other  fibrous  substances,  for  the  purposes  of 
stuffing,  by  grinding  the  cork  with  toe  hair, 
&e.,  so  as  to  well  mix  them. 


JoHNSOK,  J,  H.  Improvements  in  the  ma^ 
nirfaeture  of  metallic  waterproof  fahrics  or 
materials,  and  in  the  applications  thereof,  (A 
communication.)  Applieation  dated  Auipust 
3,1855.    (No.  1765.) 

The  inventor  forms  a  fabric  having  me- 
tal lie  cloth  or  wire  gauze  as  a  foundation. 
This  metal  foundation  is  steeped  in  or  coated 
with  any  known  waterproofing  mixture. 
Johnson,  J.  H.  Improvements  in  the  pur i- 
I  jteaHom  of  gas  for  illuminating  purposes,  by 
separating  therefrom  the  carbonic  oxide,  and 
in  the  applieation  of  such  carbonic  oxide  to 
heating  purposes.  (A  communication.)  Ap- 
plication dated  August  8,  1855.  (No. 
1766.)  ^ 

These  improvements  consist  in  separating 
carbonic  oxide  from  ordinary  illuminating 
gas,  whether  made  flrom  coal  or  water,  by 
the  aid  of  charcoal,  particularly  wood  and 
animal  charcoal,  and  in  aflerwards  with- 
drawing the  carbonic  oxide  fiom  the  char* 
coal,  and  passing  it  into  a  gasometer  for 
heating  purposes. 

Johnson,  J.  11.  A  new  material  for  or. 
namenting  various  articles.  (A  communica- 
tion.) Application  dated  August  3.  1855. 
(No.  1768.) 

This  invention  consists  in  the  production 
on  paper  or  cloth  of  any  kind  of  an  imita- 
tion japan,  compised  of  various  colours  or 
materials,  according  to  taste. 

Per  ROT,  H.  L.  R.  An  improved  escape- 
menl  for  chronometers.  Application  dated 
August  4,  1855.    (No.  1769.) 

Instead  of  the  escapement  now  ordinarily 
used  in  chronometers,  ttie  inventor  proposes 
to  substitute  a  more  simple  one.  Tne  wheel 
rests  on  a  ruby  roller,  larger  in  size  than 
the  roller  of  a  duplex  escapement,  and  this 
roller  is  flattened  on  one  portion  of  its  peri- 
phery. On  the  axis  roller  i»  placed  a  small 
indented  piece  of  steel,  and  a  small  arm 
projecting  on  one  side  in  the  direction  of 
the  balance  axis.  The  principal  novelty  is 
a  spring  carrying  a  head  at  the  extremity  of 
its  slight  blade,  this  head  projecting  late- 
rally, and  holding  horizontally  a  ruby  stoae, 
which  turns  on  a  pivot  fixed  in  tiie  centre 
of  the  head. 

Whiteman,  E.  An  improvement  in  the 
mam^acture  qf  waterproqf  coats,  boots,  capes, 
overalls,  and  other  garments,  Applicatiou 
dated  August  4,  1855.     (No.  1771.) 

This  invention  relates  to  the  use  in  the 
manufacture  of  coats,  capes,  boots,  leggings, 
&e.,  of  a  peculiar  preparation  of  leather, 
intended  to  ensure  warmth,  and  impermea- 
bility to  rain  and  moisture. 

Anderson,  J.  Improvements  in  shirts. 
Application  dated  August  4,  1855.  (No. 
1772.) 

The  improved  shirts  bear  a  close  resem- 
blance to  a  surtout,  or  wide-ikirted  coat, 
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being  open  all  down  the  front,  like  a  coat  i 
of  that  class.  I 

Gedoe,  J.  Obtaining  and  employing  mo- 
tive power,  (A  communication.)  Appli- 
cation dated  August  6,  1855.  (No. 
1775.) 

The  patentee  describet  an  air  apparatus, 
which  is  composed  of  wings  placed  in  a 
horizontal  position  round  a  Tertical  shaft, 
each  pair  of  wings  (which  may  be  multiplied 
at  discretion)  being  placed  on  a  horizontal 
azic,  to  which  is  adapted  two  frames  in- 
tended to  act  in  a  rectangular  direction,  and 
separated  by  the  upright  shaft  aforesaid. 

Lille r,  J.  huf,'o»emeni»  in  obtainhtg 
textile  fibres,  and  in  the  mant^facture  qfpulp 
and  dyeit.  Application  dat^d  August  6,  1855. 
(No.  1782.) 

This  invention  consists  in  the  employ* 
ment  of  a  plant  which  is  the  growth  of  West 
Africa,  and  known  at  the  Cameroons  by  the 
name  of  '^Medickey."  To  obtain  textile 
fibres  the  stem  of  the  plant  or  tree  is 
bruised  or  crushed  so  as  to  detach  the  woody 
portions  therefrom,  and  the  fibres  afterwards 
treated  in  the  same  manner  as  flax  and 
hemp.  To  manufacture  pulp  and  dye  from 
these  fibres,  they  are  submitted  to  simple 
infusion  or  maceration  in  warm  water,  or  to 
a  steaming  operation,  and  the  dye  is  thereby 
obtained  in  solution,  leaving  the  fibrous 
pulp,  which  may  be  bleached  by  any  known 
process. 

Hamnbtt,  J.  Improvements  in  shuttle 
tongues.  Application  dated  August  7, 1855. 
(No.  1783.) 

Instead  of  the  spring  forming  a  bow  on 
the  tongue,  whether  in  or  out  of  the  shuttle, 
the  inventor  arranges  it,  so  that  when  it  is 
out  of  the  shuttle  (that  is,  in  a  position  to 
put  on  the  cop),  the  spring  is  flat  to  the 
tongue,  and  will  thus  enter  the  cop  without 
breaking  or  injuring  the  interior  thereof, 
but  when  the  tongue,  with  the  cop  on  it,  is 
put  into  the  shuttle,  the  spring  bows  out, 
and  secures  the  cop,  so  that  it  may  be 
used  almost  to  the  last  thread. 

Na SMYTH,  G.  Improvements  in  preserving 
animal  and  vegetable  matters.  Application 
dated  August  7,  1855.     (No.  1788.) 

This  invention  relates  to  the  use  of  car- 
bonic acid  gas,  in  combination  with  vapour 
or  gas  obtained  in  a  cold  or  natural  state 
from  alcohol  or  alcoholic  spirits,  for  the 
purpose  of  preservirig  animal  or  vegetable 
matters  in  suitable  vessels  or  cases. 

Murphy,  W.  J.  Improvements  in  obtain- 
ing motive  power.  Application  dated  Au- 
gust 7.  1855.    (No.  1789.) 

This  invention  consists  in  the  application 
of  vapour  of  alcohol,  spirits  of  wine,  or 
any  other  spirituous  liquors,  as  a  moving 
power  in  the  boilers  of  steam  engines,  and 
in  ^the  condensation  of  such  vapour  after 


having  been  used,  and  in  feeding  the  boilers 
therewith. 

HopxiNSON,W.  Improvements  in  steam  eu' 
gine-boilerSf  furnaces,  and  apparatus  con- 
nected theteunth.  Application  dated  August 
8,  1855.    (No.  1791.) 

This  invention  consisU  in  the  use  of  oDe 
high- pressure  cylinder  between  two  con- 
densing cylinders,  the  hlgh-pressore  making 
two  strokes  for  one  of  each  of  the  condens- 
ing,  by  which  each  condensing  cylinder  is 
fed  alternately  from  each  exhaust  of  the 
high-pressure. 

Baron,  W.,  J.  Lang,  and  H.  Liversaob. 
Improvements  appUoable  to  machinery  for 
winding  and  for  sixeing  or  dressing  yams  or 
threads.  Application  dated  August  8, 1855. 
(No.  1798.) 

The  improvements  in  winding  refer  to 
those  machines  in  which  yarns  or  threads 
are  wound  from  the  cop,  and  consist,  firstly, 
in  adapting  thereto  a  rod  or  other  guide  over 
or  through  which  the  material  passes  pre- 
viously to  its  reaching  the  bobbin,  and  bj 
which  the  inTcntors  are  enabled  to  avoid, 
in  great  measure,  the  waste  arising  from  the 
"  back  lash"  in  the  cop,  and  generally  to 
effect  ^the  winding  more  perfectly.  They 
consist,  secondly,  in  inclining  the  spindles 
from  which  the  yarn  is  wound,  so  that  the 
nose  of  the  cop  is  lower  than  the  base. 

Latour,  p.  and  M.  Certain  improve- 
ments in  looms  for  weaving.  Application 
dated  August  9,  1855.    (No.  1802.) 

Tliis  invention  consists  in  substituting  for 
shuttles  carrying  the  woof-thread,  a  thread- 
holder  fed  by  a  bobbin — in  stopping  the  loop 
formed  by  woof-thread,  by  a  thread  conveyed 
by  a  particular  shuttle,  and  in  a  method  of 
causing  the  thread-holder  to  convey  the 
thread  once  through  the  warp,  without  any 
crossing. 

Bachofpner,  G.  H.  Improvements  in 
appropriating  certain  pubUe  erections  for 
advertising  purposes.  Application  dated 
August  9,  1855.     (No.  1805.) 

This  invention  consists  in  applying  to 
lamp  or  other  street  posts,  rectangular  cases 
furnished  with  panels  to  receive  bills, 
placards,  &c. 


PROVISIONAL  PROTECTIONS. 
Dated  December  1,  1855. 

2711.  Sir  Charles  Edward  Grey,  of  Rue  du  Mont 
Thabor,  Paris,  France.  1  he  use  of  a  new  vegeta- 
ble material  for  raising  the  nap  and  dressing  wool- 
len cloths  and  webs  and  tissues. 

Dated  January  11,  1856. 
87.  WUUam  Smith,  of  LUtla  Woolstone,  Bucks, 
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fitfmer.    Improvementt  in  ploughs  and  other  cul- 
tivatiog  implementi. 

Dated  January  16,  1856. 

111.  Thomas  Dunn,  of  Wlndaor-hrldga  Iron- 
works, Pendleton,  Lancaster,  engineer.  ImproTe- 
menta  in  boilers  and  apparatus  for  beating  water 
and  generating  steam. 

Dated  Jamuary  25,  1856* 

105.  Gentle  Brown,  of  Swinton,  near  Rother- 
bam,  York,  gentleman.  An  improvement  in  the 
manufacture  of  cast  steel. 

Dated  February  9, 1856. 

MS.  Jobn  Elee  and  Samuel  Fletcher  Cottam,  of 
Manchester,  machinists.  An  improved  mode  of 
lubricating  the  spindles  of  machinery  used  in 
preparing  and  spinning  cotton  and  other  fibrous 
materials  revolving  in  a  lifting  rail. 

549.  Theodule  Cav6,  of  Paris,  France.  Improve- 
ments in  oil  lamps,  wbieb  he  oalls  the  **  Continual 
Lamp." 

Dated  February  11,  1856. 

358.  William  Henry  Zahn,  of  New  York,  United 
States,  and  Joseph  Henry  Oeorge  Wells,  of  £be- 
neser-place,  Neckinger-road,  Bermondsey.  Surrey, 
mechanical  engineer  and  draughtsman.  Improve- 
ments in  windmills  or  wind  engines. 

355.  Thomas  Steven,  of  the  Milton  Foundry, 
Glasgow,  Scotland,  ironfounder.  Improvements 
in  the  construction  of  open  and  close  stoves,  which 
improvements  are  applicable  in  part  to  kitchen 
ranges  and  boiler  fire-places. 

Dated  February  12,  1856. 

3S7.  Joseph  Marie  Guidicelll,  of  Rue  Bonaparte, 
Paris,  France,  gentleman.  Improvements  in  the 
transformation  of  movement  in  steam  engines  and 
otber  machinery. 

350.  Richard  Archibald  Brooman,  of  106,  Fleet- 
street,  Lon'lon,  patent  agent.  Improvementi  in 
the  manulacture  of  cast  steel.    A  communication. 

Dated  February  18,  1856. 

361.  Frederick  Steiner.  of  Accrlngton,  Lancaster, 
Turkey  red  dyer.  Improvements  in  machinery  to 
be  used  in  drying  fabrics. 

365.  William  Frederick  CoUard  Moutrie,  of  King- 
atreet,  Holborn.  An  improvement  in  the  damper 
action  of  pianofortes. 

Sfi7.  Richard  Knight,  of  Foster- lane,  London. 
Improvements  in  medical  ehests. 

369.  William  Edward  Newton,  of  Chancery -lane, 
Middlesex,  civil  engineer.  Improvements  in  the 
manufacture  or  zinc.    A  communication. 

371.  Alfred  Vincent  Newton,  of  Cliancery-lane, 
Middlesex,  mechanical  draughtsman.  Improve- 
ments in  springs  applicable  to  railroad  carriages, 
and  to  other  usea.    A  communication. 

373.  John  Barber,  of  Manchester,  Lancaster, 
engraver  to  calico-printers.  Improvements  in 
steam  engines. 

375.  William  Parsons,  of  Hugh-street,  Plmllco, 
Middlesex.  Improvements  in  Hpindles  for  loclis 
and  latches. 

DaUd  February  14,  1856. 

379.  Stephen  Rossin  Parkhurst,  of  New  York, 
United  StaUs.  Improvements  in  sails  and  rigging 
fur  vessels. 

380.  Walter  McFarlane,  of  Glasgow,  Lanark, 
engineer.  Improvements  in  building  and  struc- 
tttial  works,  and  fittings  in  metal. 
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881.  John  Emsley,  of  Bolton-road,  Bradford, 
York,  overlooker.  Certain  Improvements  in  tube- 
spinning  ftames  employed  in  spinning  worsted - 
yam  and  other  fibrous  substances. 

883.  John  Taylor,  of  Spring  grove,  Hounslow. 
Middlesex.  An  improvement  in  constructing  and 
facing  walls. 

385.  Edmund  Morewood  and  George  Rogers,  of 
Enflekl,  Middlesex.  Improvements  bi  drying  and 
coating  iron  and  copper. 

886.  William  Wataon  Hewitson,  of  Headingley, 
near  Leeds.  An  improvement  in  casting  the  bear 
Ings  or  brasses  of  machinery. 

887.  Thomas  Evans  Black  well,  of  Clifton,  near 
Bristol,  gentleman.  Improvements  in  condensing 
steam,  and  in  cooling  and  heating  fluids. 

889.  Oeorge  Gulliver  and  John  Goldthorpe,  of 
Bamsley,  York,  ironmongers,  ftc.  An  improved 
signal  bell.  *^ 

Dated  February  20,  1856. 

4S4.  Richard  Laming,  of  Carlton  VUlas.  Malda 
Vale,  Paddington,  Middlesex.  Imnrotements  in 
purifying  gaa,  in  preparing  materials  useful  for 
purifying  gaa,  and  in  apparatus  to  be  used  in  puri- 
fying gas  and  disinfecting  gna  liquors  or  washings. 

426.  William  Muir,  of  the  Britannia  Works. 
Manchester,  engineer.  Improvements  in  slide- 
lathes. 

488.  William  Lynn,  of  H.  M.  Dockyard,  Ports- 
mouth, Assistont  Inspector  of  Machinery.  Im- 
provements in  the  eonstruction  snd  mode  of  apply- 
ing screws  for  propelling  vessels. 

430.  Richard  Archibald  Brooman,  of  160.  Fleet - 
street,  London,  patent-agent.  Improvements  In 
working  railway  switches  and  crossings,  and  cer- 
tain indicating  apparatus  for  preventing  accidents 
on  railways.  A  communication  txom  A.  Dumas, 
of  Paris. 

432.  WUliam  CItbran  and  Joseph  Cllbran,  of 
Manchester,  machinists  and  manufacturers  of  gas- 
regulators.  Improvements  in  and  applicable  to 
apparatus  or  mechanism  for  measuring  and  regu- 
lating the  flow  of  gas,  and  in  the  mode  of  con- 
st ructing  parts  thereof. 

434.  John  Henry  Johnson,  of  Lincoln's -inn- 
fields,  Middlesex,  gentleman.  Improvementi  in 
machinery  or  apparatus  for  lubricating  bearings, 
parts  of  which  improvements  are  applicable  to  the 
raising  or  elevating  of  liquids.  A  communiration 
ftrom  E.  Bourdon,  of  Paris,  France,  mechanical 
engineer. 

Dated  February  21, 1856. 

440.  Isaac  Moll,  merchant,  of  Cologne,  Prussia. 
The  treatment  of  sulphste  of  aluraine  of  commerce, 
and  Its  formation  of  compounds  useftil  for  the  dis- 
infecting of  organic  substances  in  a  state  of  putre- 
faction, aa  well  an  for  other  purposes. 

442.  Jacques  Henri  Marie  Maissiat,  of  Paris, 
France.  Improvements  in  projectiles  for  flre- 
arma. 

444.  Thomas  Bennett  and  WilfVed  Preston  Dug- 
dale,  of  Famworth,  lAneaster,  spindle  and  flyer- 
manufacturers.  Improvements  in  flyers  used  in 
spinning-machinery. 

446.  Frederick  Enthoven,  of  Moorgate- street, 
London,  gentleman.  An  Improved  cover  for  gun- 
powder find  other  canisters  and  vessels.  A  com- 
munication from  C.  Enthoven,  of  the  Hague. 

448.  William  Clarke,  of  Nottingham,  manufac- 
turer. Improvements  in  the  manufacture  of  warp 
fabrics. 

Dated  February  22,  1856. 

452  John  Sharp  Cromartie  I  ley  wood,  of  Battle- 
bridge,  Middlesex,  and  George  Lloyd,  of  Great 
Guilford -street,  Southwark,  Surrey.  Improve- 
menta  in  condensing  vapours  is  distillatory  opera- 
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tioDi,  the  manafaetttze  of  Tarnishes,  melting  and 
dlstUHng  of  fats  and  other  manafhetorlng  or  ehe- 
mieal  operations  and  obtolnlng  nsefttl  products 
there  nrom. 

454  John  KInirtford  Field,  of  Lambeth,  Sarrex 
wmx-ehandler,  and  Charles  Humftrey,  of  the  Tar 
race,  Camberwell,  Surrey,  gentleman.  Improve 
ments  in  the  manufacture  ofparafBne  candles. 

456.  James  Griffiths,  of  Wolverhampton,  Staf. 
ford,  engineer.  A  new  or  Improved  brake  fof  col- 
liery and  other  ite«m  engioei. 

Dated  February  23,  1856. 

460.  Edward  Schlschkar,  of  Halifax,  York,  ma- 
nufacturer. Improvements  In  deansing  stTk,  hair, 
wool,  yam.  and  textile  fabrics. 

464.  Georpre  Holme  Spencer,  of  Heattiersag«, 
near  Sheffield,  Derby,  manufkcturer.  Improve- 
ments In  the  manufacture  of  card  surfaces  em- 
ployed in  cardtnir  cotton  and  wool. 

466.  Thomas  Goode  Messenger,  of  Loufihboro , 
Leicester,  plumber.    Improvements  In  boilers. 

468.  Jos^'ph  Seudamore,  of  MItcbeldean,  Glott- 
cester,  gentleman.  An  Improvement  in  domaatio 
stoves  or  grates. 

470.  Henry  Loveridge,  of  Wolverhampton.  An 
improvement  in  feet,  hip,  and  slipper  baths,  alto 
In  bases  for  shower  baths  and  basins  for  washing, 
and  other  purposes. 

472.  Samuel  Rodgers  Samuels,  of  Nottingham. 
Improvements  in  weaving  fabrics. 

Dated  February  26, 1866. 

474.  Louis  Normanby,  of  Jndd-streot,  Brunt- 
wlch-square.  Middlesex,  civil  en<;tneer.  Impiovo- 
ments  in  the  mode  of  eonntruetlng  and  flxinj  tho 
rail  of  railways.  A  communication  ftora  L.  D*Au« 
br«vllle,  ofRuede  I'Eohiqoier,  Paris,  dvll  engi- 
neer. 

476.  Frederick  Kersev,  of  Laurie  temee,  St. 
Oeorge's-road,  Sonthwark.  An  Improvement  In 
the  manufacture  of  drnin  pipes. 

478.  Robert  Hawihorn  and  William  Hawthorn, 
of  Newcastle-npon-Tyne,  engineers.  An  improved 
arrangement  of  ste  »m  pnmp. 

460.  Charles  Frederick  Clans,  of  Latohford, 
Chester,  chemist.  Improvements  In  metal  ship- 
building, applicable  also  to  steam  boUeri.  bridges, 
and  other  structures  In  which  metal  plates  are 
used. 

482.  Charles  Damas  Auguste  Joseph  Planque, 
merchant,  of  Pont  St.  Maxenee,  Franco.  Improve- 
ments m  the  manufacture  of  ferula. 

484.  Edward  Slaughter,  of  the  Avonslda  Iron- 
works. Bristol,  engineer.  Improvements  in  tho 
flro  boxes  of  locomotive  and  other  steam  boUon. 


Dated  February  26,  1866. 

486.  James  Prescott  Joule,  of  Mancbestor,  lAn- 
castcr.    Certain  improvements  In  steam  engines. 

490.  James  Steed  man,  of  Albany-street.  Middlo- 
sex.  pianoforte-maker.  An  improvsment  in  piano- 
fortes. 

492.  Fhllipp  Sehafer  and  Frederick  Schafer,  of 
Brewer -street,  Middlesex,  manufacturers.  An 
improved  apparatus  for  damping  gummed  stamps, 
tickets,  label  I.  and  envelopes. 

494.  Richard  Archibald  Brooman,  of  166,  Fleet- 
street,  London,  patent-agent.  A  composition  or 
compositions  to  be  used  as  a  Bubstitute  for  hops  in 
brewing.  A  communication  ftom  A.  Boehler  and 
P.  F.  Qiiantin. 

496.  Isaac  Reckitt,  George  Reckitt,  and  Francis 
lleckllt,  of  Kinsrstonupon-Hull.  qualters.  Im- 
provement* In  the  manufacture  of  starch,  British 
gum,  nnd  sise. 


Dated  February  27,  1856. 

498.  Gabriel  Marie  Legrand,  of  Rne  deBroUgne, 
Paris  Franco,  gentleman.  Certain  improvemenU 
in  graining  tnd  eho^neftog  skins  aad  woven  tis- 

500.  John  Beary  Johnson,  of  Ltneoln's-inn- 
flelds.  Middlesex,  gentleman.  Improvements  in 
the  treatment  of  hard  India-rubber  fbr  the  purpose 
of  rendering  the  same  applicable  to  the  manufao- 
ture  of  pens,  tubes,  springs  and  other  similar  arti- 
cles. A  comBlnnlcattos  from  C.  V.  Steinlen,  of 
Paris,  Prance,  engineer.  ^     ^,       •»,_... 

.10?.  William  Exall.  of  Reading,  Berks^vU  ••- 
gineer.  Improvements  In  the  mannlaetiire  and 
arrangement  of  sawing-maehlnerv. 

50 1:  Alexander  Inglls,  of  the  New  River  Head, 
Clerken well.  An  lmp(r«vt»t»t  tai  the  manufacture 
of  flexible  bottles  or  cases  for  conUlning  colours 
and  other  fluids  and  soml-6uids. 


NOTICES  OF  INTENTION  TO 
PROCEED. 

(From  the  *^  London  Garette,"  March  11 /A, 
1856.) 

S406.  John  Jamea  Speed,  Jan.  Improvemoiitt 
in  car  and  carriage  springs. 

2408.  George  Riley.  An  Improved  roller  mill 
for  grinding  malt. 

3417.  Paul  Emtio  Chappuls.  Improvements  Ia 
reflectors  for  the  dilTuslon  of  artifioial  light. 

24S7.  George  Milner.  Certsin  Improvemants  in 
the  manufacture  of  bedstead  bottoms,  part  of 
which  improvements  are  applicable  to  various 
othor  purposes  for  rommerpUl  and  domestic  use. 

2445.  William  Henry  Walenn.  Certain  im- 
provements In  pianofortes.    A  communication. 

2457.  James  Heglnbottom.  Improvements  in 
furnaces  and  apparatus  for  generating  steam, 
whereby  the  smoke  will  be  consumed  and  the 
ftiel  econom!Eed. 

2467.  William  Prior  Sharp  and  William  Weild. 
Improvements  in  the  reeling  or  winding  of  co> 
coons,  and  In  the  manufacture  of  silk  tU  eads,  and 
in  machinery  and  apparatus  for  these  purposes. 
Partly  a  communication. 

2475.  Arthur  Dobson.  Improvoments  in  pre- 
paring certidn  unbleached  linen  fabrics. 

2486.  George  Baring  Locke  Apparatus,  appa- 
ratuses, or  mechanism,  for  placing  detonating  or 
fog  signals  on  the  rails  of  railways  to  be  exploded 
thereon,  and  for  removing  the  same  thereft-om 
whenever  required 

2489.  Frederic  Ludewig  Hahn  Danchell.  Cer- 
tain improvements  In  apparatus  for  ascertaining 
the  pressure  of  steam,  air,  water,  or  any  other 
fluid  or  liquid. 

2510.  Cullen  Whipple.  Improvements  In  ma- 
chinery for  preparing  and  combing  fibrous  mate- 
rials. 

2525.  William  Henry  Walenn.  Certain  new  and 
uiiefnl  improvements  In  looms  for  weaving  seam- 
less bags  and  other  open  double  fabrics  of  a  slmilsr 
character.    A  communication. 

25S4.  Henry  Wickens.  Improvements  In  loco- 
motive steam-engines  and  in  apparatus  in  con- 
nection therewith,  parts  of  which  improvements 
are  respectively  applicable  to  other  steam-engines 
and  purposes. 

2541.  Thomas  HItt.  A  new  method  of  obtaining 
power  for  pronelling  vessels  and  certain  new  pro- 
pelling machinery. 

2S46.  Andrew   Barclay.      Improvements   indi- 
cating the  pressure  of  ste^m  and  other  fluids, 
which  improvements  are  nUo  applicable  to   go- 
vernors and  other  regulating  apparatus. 
23ri.  James  Burrows.    An  Improved  apparatus 


Un  Of  flOBALED  FATE1IT8. 


for  winding  ooals  or  otlMr  miacnk  tnm  m\mh 
which  uid  apptntut  !•  alio  MpUeable  for  oth«r 
•Imilar  purpooes,  and  for  nucnmerf  reqntred  fbr 
forming  orconttnietiag  taek  lnprof«d  sppaiatus. 
Sfl75.  Frant  Dnnokcr.  A  imw  iMtraineAt  for 
eleelrie  telegraphs,  called  "  detpatoh  dUtributot," 
which  will  permit  deipatohet  of  Tariout  contents 
being  eomraanieated  at  the  same  tino  to  one  or 
more  aUttoM  by  moans  of  one  or  two  Une  wlrea 
only.    A  commuoioation. 

2A32.  Charles  Crum  and  Charles  Paul.  Process 
of  making  bread. 

2603.  John  Silvester.  Improvements  in  steam 
gauges  and  safety  valves. 

2630.  Alexandre  Tolhaus^n.  Certain  improve- 
ments  in  bombs  and  other  exploelve  prejectUee 
whose  charges  are  to  be  fired  by  percussion.  A 
eomraimleatieB. 

2672.  Edward  Peyton  and  Duncan  Moniton. 
Improv«m«its  is  the  eonstmotlon  of  metaUk 
bedsteads  and  other  articles  to  tit  or  reelloe  upon. 

2711.  Sir  Charles  Edward  Grev.  The  use  of  a 
ne*  vegetable  material  for  raising  the  nap  and 
drowsing  woollen  cloths  and  webs  and  thsnes. 

2719.  William  Rowan.  Improvements  In  steam- 
engines. 

k750.  John  Comes.  An  Improved  mangle  or 
press,  parts  of  which  are  applicable  to  rollers  em- 
ployed for  pressure  purposes  generally. 

2899.  Alexandre  Tolhausen.  An  improved  har- 
vesting machine.    A  communication. 

2872,  John  Hadden,  Henry  Hadden*  Frederick 
John  Hadden,  and  Charles  Staunton  Hadden. 
Improvements  in  clreulai  ftames  for  the  manu- 
flictnre  of  ribbed  fabrics. 

61.  Edwin  Thomas  Traeman.  Improrements 
in  artificial  palates  and  teeth. 

86.  William  Pole  and  Frederick  William  Kitson. 
Improvements  in  railway  wheels. 

67.  William  Smith.  Improvements  in  ploughs, 
and  other  cultivating  Implemento. 

163.  Jean  Bsptiste  Pierre  Alfred  Thierry,  jon., 
Jean  Lewis  Richard,  and  Baron  Henry  do  Mar- 
tiny.  Improvements  in  preventing  smoke  by 
means  of  a  fbmlvore  hygienio  apparatus. 

196.  Alexandre  Tolhausen.  An  Improved  ma- 
chine for  boring  and  other  cutting  operations  in 
stone  and  other  mineral  substances  of  similar 
eharaeter.    A  communication. 

215.  William  Spurrier.  A  new  or  improved 
method  of  attaching  handles  to  metallic  tea-pots 
and  other  veuels,  which  method  of  attachment 
may  also  be  applied  to  the  fixing  of  castors  on 
furniture  and  other  like  purposes. 

2S3.  Henry  Samuel  Sing.  Improved  apparatus 
for  printing  and  embossinq.    A  communication. 

801.  Edwin  Clark.  An  improvement  In  the 
apparatus  for  suspending  insulated  electric  tele* 
graph  wires. 

805.  William  Allen  Turner.  An  improved  pre- 
paration or  mixture  to  be  used  in  the  manufacture 
of  compounds  of  India-rubber  or  caoutchouc. 

817.  Henry  Squire.  An  improved  seal  or  fas- 
tening for  envelopes,  deed«,  and  documents. 

8fi9.  Willtam  Edward  Newton.  Improvements 
in  the  manufacture  of  fine.    A  communication. 

371.  Alfred  "Vincent  Newton.  Improvements  in 
springs  applicable  to  railroad  carriages,  and  to 
othrr  uses.    A  communication. 

876.  Thomas  Parkinson  Capp.  An  Improved 
lamp. 

580.  Walter  McFarlane.  Improvements  in  hulld- 
In^  and  structural  works,  and  flttlnss  in  metat. 

424.  Richard  Laming.  Improvements  in  puri- 
fying gas,  in  preparing  materials  useful  for  purify- 
Ing  gas,  and  in  apparatus  to  be  used  in  purifying 
gas  and  disinfecting  gas  liquors  or  washings 

448.  William  Clarke.  Improvements  in  the  ma- 
nufacture of  warp  fnhrics. 

470.  Henry  Lovcrid^c.  An  linprovement  in  feet, 
hip.  and  slipper  baihs.  aUo  in  bases  for  shower- 
baths  and  basius  for  washing,  and  other  purposes. 


484.  Edward  Slavgkter.  ImproTonents  la  the 
fire-boxes  of  locomotive  and  other  steam  boilers. 

OppoaitioD  can  be  watered  to  the  granting 
of  a  Patent  to  any  of  tho  parties  in  the  above 
List,  who  have  given  notiee  of  their  inten- 
tion to  proeeed,  within  twenkj-one  days  from 
the  date  of  the  OoMeite  in  which  the  notioe 
appears,  by  leaving  at  the  Commitsioners'- 
office  particulars  in  writing  of  the  objection 
to  the  application. 


PATENTS  ON  WHICH  THE  THIRD 
YEAK'S  STAMP  DUTY  HAS  BEEN 
PAID. 
1859. 

601.  Georgo  Collier* 
008.  John  Powis    and   Jabua    Stanley 

James. 
612.  The  Honourable  William  Ersltine 
Cochrane  and  William  Marshall 
Cochrane. 
621.  William  Muir. 
651.  Charles  Heard  Wyld. 
657.  John  Livesey. 
1026.  William  Frederick  Thomas. 


LIST  OP  SEALED  PATENTS. 

Sgaled  March  4,  1856. 

2580.  Duncan  Morrison. 
2727.  Joseph  Barling. 
2798.  Reuben  Levy. 
2803.  Samuel  Clarice. 
2875.  George  Harvey. 
2884.  John  Barcroft 
2922.  SylvanuB  Sawyer. 
2946.  William  Lange. 

10.  Richard  Albert  Tilghman. 

SeaUd  March  7,  1856. 
2023.  Florentin  Garand. 
2031.  Eugene  Hippolyte  Rascol. 
2033.  Joseph  Henry  Tuck. 
2106.  Richard  Archibald  Brooman. 
2113.  George  Arthur  Biddell. 
2505.  William  Johnson. 
2821.  John  Henry  Johnson. 
2879.  James  Fleming,  junior. 
160.  John  Wordsworth  Robson. 

SeaUd  March  n,  1856. 

2062.  Joseph  Partridge  and  John    Kirk- 

ham. 
2067.  Pierre  Beniardet  de  Lnoenay. 

2070.  Joseph  Henry  Tuck. 

2071.  Abram  Longbottom. 

2074.  William  Church. 

2075.  Theodore     Gomme,     Jun.,     and 

Charles  Eugene  Auguste  Beau- 
grand. 


264 
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2082.  Joseph  Gilbert  Martien. 
2090.  Alfred  Ford. 
2092.  Joteph  Lewtai. 
2114.  Samuel  Coulson. 

2122.  John  Dale. 

2123.  George  Seaborn  Parkinson. 
2 142.  Frederic  Rainford  £n8or. 
2291.  John  Dewrance. 


2822.  George  Hall  Nieoll. 
2856.  Andrew  Small. 
82.  William  Simmona. 
170.  Dandas  Smith  Porteous. 
The  aboTe  Patents  all  bear  date  as  of  th« 
day  on  which  Provisional  Proteetioa  was 
granted  for  the  several  inventions  men- 
tioned above. 


NOTICES  TO  C0RRESP0NDBNT8. 


The  eommunieatloDt  of  *'  J.  K.  B.."  ••  J.  H., 
of  Cheater,"  and  "The  Inrentor  of  Oardner't 
Patent  Smoke  Consumer,"  reached  ua  too  late  foe 
iniertion  in  thia  number. 

F,  Boidwia.— We  regret  that  we  eaiinot  this 
week  answer  your  question. 

C— Having,  as  you  will  see,  inserted  your  letter 
in  reply  to  Mr.  Cheverton,  we  think  it  better  to 
leave  the  subjects  of  your  private  communication 
as  they  at  present  stand. 


X.  GorfMf.— Tours  shall,  if  possible,  belaasrtsd 
in  our  next. 

^MJctM.— We  thank  you  for  your  swfgeatloa, 
which  shall  be  c      "      ■ 


J,  Taiioek.—Yom  request  shall  be  attended  to. 

All  letters  Intended  for  insertion  in  thia  Ifaga- 
aine  should  reach  the  Editor  not  laur  than  Wed- 
nesday. When  convenient,  they  should  be  trans* 
mitted  earlier. 


CONTRKTB  OP  TUI8  NUMBER. 


PaKcal's  Mlxed-Tapour  Engines— (wtiA  •ngrav- 

ings) t41 

Faraday's  ExperimenUl  Researches  in  Elec- 
tricity—(eoiilJnH«d /roMpa^«  199)  244 

Flexible  Joints  fur  Locomotive  Feed-pipes— 

(with  engravings)   * 217 

The  Causes  of  Explosions  of  Steam  Boilers— 

(with  an  engraving)  24!) 

The  New  Metal  Aluminium  252 

Captain  Norton's  Inventions  ....m.m 25S 

Lord  Wrotteslev  on  Instruction  in  Science 263 

Handbook  of  Natural  Philosophy :  — Hydro- 
statics, Pneumatics,  and  Heat- Opties.    By 

Dr.  Lardner— (Review) 253 

Mechanical  Locomotion  m 294 

Constructing  Mortars  and  Ordnance 255 

Gardner's  Smokeless  Furnace 255 

Chatta way's  Coupling  and  Bufling-apparatus..  255 

Sperifleations  of  Patents  recently  Filed : 

Stanley  WeiRhlng-machines  ...  255 

Saunders Cloth-rollers 256 

WoUer  and  Butter* 

field  Figured  Fabric 250 

Bodmer Rotatory   Steam    En- 
gines   256 

TilRhman Candles 256 

Wauon Coke  256 

Lane Oold-leaf 256 

Beltford Grinding-mills 256 

Mourguet Destroying  Weevils  ....  256 

Glover  Knapsacks 256 

Tilghman Alkalies 256 

Be^emann Tables 256 

Richardson     and 

(ireenshields Chenille  Fabrics 257 

Hall  .....Gunpowder 257 

Avery Windlasses  257 

Oilbee Boats 257 

Wilson   Cooking-apparatus 257 

Piatt  ft  Hibbert  ....Mules 257 

Pradel...» .....Twisting  Fabrics 257 

Bedells  Elastic  Fabrics  257 


Lister Treating  Flax 257 

Manning  Sewerage 258 

Tileston Ruling  Paper 258 

Pycock  CurUin  Fixturea. >58 

Smith Horse-rake 258 

Haddan Cannon 258 

Cooley HaU 288 

Devy Hair  Fabrics 258 

Sidfb'Utom  Shuttles 258 

Delperdange Joining  Tubes 258 

Cooke .....Moulds  lor  Caatings  ...  258 

FonUlnemoreau  ...Steam  Boilers 258 

Provisional  Specifications  not  Proceeded  with: 

Bufnoir Stopping  Bottles 259 

Glukman Box  for  Papers 259 

Airey  and  Laeka- 

bane Steam-Enginca...... ......  259 

Fullard Thatch  Pm 259 

Pfaff  Motive  Power 259 

Ritchie Preparing  Cork  |59 

Johnson..... Metallic  Fabrics.. 259 

Johnson Purifying  Gaa 259 

Johnson... Omameutliig  Articles..  259 

Perrot Chronometers 259 

Whlteman Waterproof  Coata,  ftc.  259 

Anderson  Shirts.... 259 

Gedge Motive-power  260 

Lllley Textile  Fibres 260 

Hamnett ..Shuttle  Tongues 160 

Nasmyth Preserving  Substancea.  260 

Murphy Motive-power 260 

Hopkinsou  Stcam-Engine  boilers..  260 

Baron,  Lang,  and 

Liver»age Winding  Threads  ......  260 

Latour   Looms   fOO 

Bachoffner    Advertiamg 260 

Provisional  Protections 200 

Notices  of  Intention  to  Proceed.^.. .«  S62 

Patents  on  which  the  Third  Year's  Stamp- 

Duty  has  been  Paid 268 
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METFORD'S  IMPROVED  THEODOLITE. 

Mr.  W.  E.  Metfoud,  C.  E.,  is  just  now  introducing  to  the  notice  of  engineers,  sur- 
veyors, and  others,  a  new  theodolite,  which  comhines  sereral  Tcry  important  improTementa, 
and  in  the  construction  of  which  gre  it  mechanical  skill,  and  an  exact  acquaintance  with 
the  requirements  of  practical  field  operations  are  evinced.  Indeed,  we  hut  seldom  have 
an  opportunity  of  bringing  before  our  readers  an  apparatus  embracing  so  many  obvious  im- 
provements as  are  combined  in  Mr.  Metford's  instrument  We  shall,  therefore,  endeavour 
to  give,  in  what  follows,  an  accurate  and  sufficient  description  both  of  those  defects  in  the 
old  instruments  which  are  avoided  in  this,  and  of  the  manner  in  which  the  several  improve, 
ments  have  been  effected.  But,  before  proceeding  with  the  description,  we  wish  to  remark 
that  the  invention  before  us  Is  the  result  not  of  a  mere  desire,  on  the  part  of  the  inventor 
to  produce  ingenious  changes  ill  the  form  and  arrangement  of  the  parts  of  a  valuable  in- 
strument, without  regard  to  important  objects,  but  rather  of  a  desire  to  place  in  the  hands 
of  himself  and  others  an  instrument  which  is  adapted  not  merely  to  the  floor  of  the  instru- 
ment maker's  shop,  but  also  to  the  rough  hill  side^  and  the  varying  circumstances  of  wind 
and  weather  there  met  with.  No  attempt  at  improvement  was  made  or  contemplated  \mtil 
the  instruments  at  present  in  use  had  been  found  more  or  lus  defective  in  various  ways, 
— so  far  so  that  in  some  cases  they  would  not  do  the  necessary  work  at  all,  while  in  other 
cases  they  did  it  with  much  inconvenience  and  uncertainty,  and  in  general  necessitated  a 
very  considerable  loss  of  time.  The  new  design  is  therefore  the  result  of  the  experi- 
ence of  an  actual  surveyor ;  this  can  hardly  be  said  of  the  old  instruments. 

In  order  to  proceed  with  our  description  with  the  greatest  advantage,  we  will  begin 
with  the  levelling  gear,  and  consider  each  part  successively,  rising  from  the  lower  to  the 
upper  portion  of  the  instrument.  By  this  method  we  hope  to  present  an  account,  which, 
with  the  aid  of  the  accompanying  engravings,  will  convey  a  full  knowledge  of  Mr.  Met. 
ford's  elaborate  invention,  and  one  which  will,  perhaps,  be  mere  useful  than  if  the  several 
improvements  were  treated  of  in  the  order  of  their  importance. 

There  are  two  kinds  of  levelling  gear  now  in  use.  The  first  is  common  in  the  parallel 
plate  apparatus.  This  gear,  though  suitable  enough  for  levels,  where  horizontal  twist  is  of 
no  moment,  is  liable  to  become  so  far  deranged  by  wear  as  to  interfere  most  injuriouslj 
with  angular  measurements.  Directly  the  screws  wear, — which  they  do  faster  than  in 
Everest's  from  the  pressure  which  is  put  upon  them,  —  a  side  ricketiness  commences ; 
and,  beside  this  fault,  when  the  plates  are  not  parallel,  the  screw  ends  push  obliquely 
on  the  lower  platCi  and  tend  to  slide,  and  also  to  enlarge  the  screw  holes  in  the  plate 
at  their  upper  and  lower  parts.  Af  %in,  the  centre  half^sphere,  if  not  very  well  made — 
and  those  from  the  best  makers  are  not  without  defects  —  will,  if  tlie  plates  are  pnt 
much  out  of  parallel,  jam  the  screws.  The  small  distance  between  the  two  screws  and 
the  axis  of  the  instrument  is  also  a  disadvantage,  for  the  base  should  be  well-spread; 
and  if  the  plates  are  larfe  they  are  necessarily  very  heavy,  as  'they  must  be  stiff 
enough  to  take  the  push  of  the  four  screws.  The  tripod  in  Everest's  theodolite  is 
good  in  principle.  The  three  screw  system,  which  is  free  from  the  defects  of  the  pa. 
rallel  plate  arrangement,  baa  obtained  in  all  large  instruments,  and  is  the  only  one  that 
can  be  adopted  with  advantoge  in  theodolites.  But  in  the  arrangements  of  Everest's 
theodolite  there  aM  other  defects  which  injure  its  action.  First,  the  three  balls  are 
seated  in  three  V  ehannels  radiating  from  the  centre ;  and  secondly,  there  is  a  plate 
thin  enough  to  atiring,  fitting  over  the  haunches  of  the  balls,  and,  keeping  them  tight 
on  the  Vs.  Thit  spring-plate,  as  we  may  call  it,  is  so  made  that  the  necks  of  the  balls 
are  kept  at  the  same  distance  from  the  centre  and  from  each  ptber,  whether  the  plates 
are  parallel  or  no.      Now  if  the  elastic  plate  were   removed,   as   the  balls  got  out  of 
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parallel,  and  the  distance  between  the  halls  increased,  they  would  get  a  little  farther 
from  the  centre,  by  travelling  slightly  in  the  Vs.  This  is,  howerei:,  entirely  prevented 
by  the  elastic  plata.  It  }s,''Uierefore,  difficult  to  see  what  is  really  the  use  of  the  Vs. 
Svea  were  thtre  no  nsoesslty  for  a  spring.pTate, — and  this  plate  might  be  dispensed  with, 
though  with  danger,  as  the  theodolite  would  drop  off  when  shouldered,  if  the  securing  of  the 
balls  were  once  forgotten,*— directly  the  halls  begin  to  grind  the  Y's  (as  they  soofi  will  from 
|rrit  getting  in  the  channels)  they  refuse  to  travel.  As  the  balls  will,  therefore,  grind 
their  own  seats,  and  in  doing  so  injure  themselves  to  some  extent,  Mr.  Metford  pre- 
fers  making  a  virtue  of  necessity,  and  giving  three  good  seats  instead  of  bad  ones. 
He  wholly  prevenU  grit  from  getting  in  by  fitting  them  closely  to  their  beds,  cover- 
iDg  them  with  caps,  and  putting  them  upside  down  (and  cutting  Uie  screws  left-handed, 
so  a«  not  to  interfere  with  the  oommon  habit,  when  required).  To  prevent  the  screws 
from  becoming  loose,  he  adopts  a  neat  method  of  tightening  them,  and  of  allowing  for 
the  increasing  space  between  the  balls.  He  has  made  the  three  arms,  that  take  the 
throe  screws  through  thoir  end,  broad,  and  with  sufficient  spring  in  them  to  permit 
tlM  hollow  or  female  screws  to  be  slightly  twisted.*  By  inverting  the  balls  a  reduc- 
tion in  weight  is  effected  (a  traversing  stage,  to  be  hereafter  described,  doing  the  part 
of  the  usual  three  arms).  The  balls  are  bedded  in  the  under  surface  of  the  stage,  and 
are  secured  thereto  by  an  elastio  threo*ooraered  plate,  similar  to  that  in  Everest's  in- 
struments, but  having  boxes  on  the  ends  to  keep  off  dust.  •  These  boxes  are  sunk  into 
the  hollow  heads  of  the  levelling  screws  to  save  room ;  the  screws  can  be  coarser  than 
in  the  parallel  plate  system,  because  they  are  farther  from  the  oeutre. 

Wo  come  next  to  the  traversing  stage,  the  olgeet  of  whioh  is  to  enable  the  observer  to 
•hilt  his  instrument  over  the  exact  centre,  after  having  set  it  up  firmly,  nearly  level,  and* 
approximately  over  the  point  required.f  The  main  hollow  centre  of  the  instrument  carries  a 
circular  fbot  or  disc,  3^  ins.  in  diameter,  and  -f^  in.  thick,  t  The  stftge  itself  is  also  a  flat  disc 
or  platoi  of  54  ins.  interior  diameter,  in  the  bottom  of  whioh,  as  has  been  stated,  the  level- 
ling balls  are  seatod.  The  upper  surfaee  has  round  its  edge  a  ring,  the  depth  of  the  cir- 
cular foot  just  described.  There  is  a  2^  ins.  hole  in  the  stage  to  let  the  plumb  0ord 
traverse  with  the  instrument.  The  circular  foot,  then,  being  placed  upon  the  surface  of 
the  stage,  is  able  to  traverse  in  any  direetion  to  tho  extant  of  1  in.  from  the  oentre,  whieh 
is  thought  sufficient  To  secure  the  instrument  properly  there  is  an  upper  plate  screwed 
to  the  ring,  so  that  the  stage  becomes  a  very  shallow  box,  with  the  foot  between  its  top 
and  bottom,  which  have  two  large  holes  through  them>  the  lower  one,  as  we  have  said,  fn 
the  plumb  cord,  and  the  upper  fbr  the  hollow  oentre.  There  is  a  washer  whieh  also  keeps  out 
dirt,  and  a  three-arm  pinching  screw,  running  on  the  hollow  centre,  and  securing  the  foot 
to  the  upper  part  of  the  box.  In  case  the  observer  should,  for  convenience,  have  his  instru- 
ment fitted  by  an  intermediate  block  to  smaller  legs,  so  that  the  plumb-line  oould  not 
travel*  the  upper  surface  of  the  stage  is  divided  by  rings  ^  in.  apart,  to  enable  him,  after 
measuring  the  error  of  the  bob  below,  to  shift  his  instrument  through  the  necessary  space. 
With  a  circular  letrel  whioh,  as  win  be  hereaAer  mentioned^  Mr.  Metford  employs,  it  is 
easy  to  place  Uie  theodolite  quiekly  within  |  in.  from  its  true  position,  nearly  level,  and 
firmly  in  rough  ground.  By  means  of  the  traversing  stage  and  screw  it  may  then  be 
readily  mored  into  its  true  position,  and  seonrely  fixed  there.    It  is  often  the  case,  partieu- 

'  '    "     *      "       ■.  .1  .■■..   .1 1  I ■  i.i.iw  , ,, . 

•  If  those  wlio  use  levels  and  theodolites  were  iiroperly  taueht,  there  would  be  no  oecasten  to  allow 
fbr  this  twist,  as  there  would  be  no  neeesslty  fbr  over  having  the  platoi  more  than  one-flfth  of  an  inch 
out  of  parallel ;  and  it  would  b«  well  to  block  the  seiows  lo  prevent  motion  through  more  thsa  tbieo- 
tentht  of  an  inch  from  the  parallel. 

t  The  idea  of  traversing  an  tnitrament  is  not  altogether  new,  bat  tho  only  stage  horetoibre  nsod  is  so 
▼ery  cumbersome,  that  It  is  quite  inapplicable  for  general  use,  and  forms  no  part  of  the  initmment  itself. 

%  These  dimensions  ate  those  of  a7-ineh  Instrument;  and  are,  of  course,  slightly  reduced  in  the 
5-inch,  which  siae  is  amply  largo  for  general  work. 
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larly  in  some  kinds  of  work,  tbat  the  theodolite  has  to  be  moved  many  times  in  a  day. 
Each  time,  the  observer,  after  humouring  the  instrument  till  he  gets  il  in  its  right  plaee, 
finds  it  not  firm,  or  too  much  out  of  level ;  he  gi?e8  the  legs  a  push,  and  finds  be  has  improved 
the  level  but  moved  the  instrument  from  its  plaee ;  he  gives  them  another  push  and  finds  he  has 
restored  it  to  its  position  but  interfered  with  the  level;  and  so  he  goes  on.  With  this 
instrument  of  Mr.  Metford,  however,  all  this  is  avoided.  All  the  observer  has  to  do  is  first 
place  the  foot  in  a  central  position,  then,  keeping  his  eye  on  the  circular  level,  spread  the 
legs,  and  let  the  plumb  be  on  the  required  point  nearly ;  then  push  in  the  legs  alternately 
until  the  instrument  is  level,  and  finally  traverse  the  instrument  until  the  hob  is  over  the 
exact  centre,  and  then  turn  the  pinching  screw. 

We  come  next  to  the  check  telescope,  which,  though  not  necessary  in  S-Incb  instra- 
ments,  or,  for  ordinary  work,  in  larger  ones,  is  nevertheless  of  great  importance  at  other 
times.  This  telescope,  in  Mr.  Metford' s  instrument,  lies  snugly  between  the  traversing 
stage  and  the  horizontal  limb,  where  it  can  be  used  generally  without  taking  advantage  of 
the  capability  it  has  of  sliding  out;  by  sliding  it  out,  however,  a  total  horizontal  and 
vertical  range  of  360**  is  obtained.  The  sliding,  horizontal,  and  vertical  motions  are  all 
fixed  by  one  tangent  screw  which  carries  a  wedge  that  forces  two  blocks,  one  against  the 
hollow  centre,  and  the  other  against  the  spindle  of  the  check  telescope.  The  idea  of 
sliding  the  telescope  out  was  suggested  to  the  inventor  during  a  conversation  with  Mr. 
Newnham,  C.  E.  of  the  Scinde  Railway. 

The  horizontal  limb,  with  its  pivots,  vernier  circle,  &c.,  comes  next  under  our  notiee. 
This  limb  is  generally  constructed  solid,  as  is  the  vernier  plate  also.  Mr.  Metford  has, 
however,  so  arranged  the  limb  in  this  instrument  that  it  takes  the  compass,  a  level  with  a 
circular  bubble,  and  two  memorandum  slates  on  which  constant  errors,  &c.  may  be  recorded, 
thus  saving  weight,  and  making  the  work  very  compact  The  vernier  plate  is  carried  on 
four  arms  and  a  diagonal  brace,  to  which  latter  the  tangent  motion  is  attached.  This  brace 
prevents  the  slight  twist  in  these  arms  which  would  occur  without  it  The  limb  is  divided  to 
degrees  and  fifths,  and  numbered  right  and  left  for  convenience.  The  verniers  are  also 
mi^e  to  read  right  and  left,  and  are  therefore  double.  By  a  simple  but  ingenious  arrange- 
ment they  are  made  to  read  to  decimals  of  degrees  or  minutes,  and  to  seconds  also ;  thus : 
the  verniers  are  divided  to  read  to  12'';  12"  is  0*2  of  a  minute ;  again,  12''  =  vir^  ^  * 
degree,  and  ^'-rhv  =  t^*  ^'  '^^  ^^  ^  degree.  The  third  division  strokes  are  therefore 
carried  up  a  little  farther  than  all  the  rest,  except  the  minute  strokes,  which  are  longjer 
still.  This  arrangement  is  useful  in  many  ways ;  among  others  in  ranging  curves  on  rail- 
ways. 

The  circular  bubble  was  first  used  by  Troughton  for  obtaining  an  artificial  hoiiKOii; 
and  it  may  be  eoncluded  that  if  he  thought  it  sufiiciently  aooarate  for  that  pmrpoee,  it  is 
•aeeonte  enoagfa  for  levelling  the  theodolite,  if  as  carefully  made  as  the  long  leveL  This, 
on  comparing  the  two,  Mr.  Metford  finds  to  be  the  case.  The  great  advantage  of  the 
circular  level  is,  that  it  shows  exactly  the  direction  in  which  the  level  is  departed  firom 
(which  the  bubbles  of  the  common  instrument  do  but  imperfectly),  and  is  thus  a  mat  aid 
in  setting  up  the  instrument  before  adjusting  the  traverser.  The  horizontal  limb  has 
openings  which  enable  the  observer  to  take  vertical  angles  to  70"  in  depression ;  and  the 
traverser  can  be  made  to  overhang  the  limb  when  an  angle  of  that  kind  is  to  be  taken. 
The  pivot,  which  is  hollow,  has  attached  to  it  very  securely,  an  arm  to  take  the  lower 
tangent  apparatuir.  The  ball  system  of  tangents  is  adopted  to  prevent  the  loss  of  time 
occasioned  by  the  wear  of  the  common  tangents.  All  the  pivots  have  broad  bearing 
flanges,  like  those  used  in  levels,  by  Mr.  Gravatt,  which  stifien  the  whole  instrument  very 
greatly,  and  the  pivots  themselves  and  the  bearing  flanges  are  in  one  casting.  The  conical 
pivots  fit  in  their  sockets  throughout  their  length,  and  not  at  their  ends  only. 

The  next  feature  we  come  to  is  the  means  adopted  for  supporting  the  whole  upper  works. 
On  ot  the  side  of  the  main  pivot  is  attached  a  strong  curved  bracket,  divided  into  two  arma 
at  the  top.  This  bracket  has  a  T  section  throughout,  and  on  the  ends  and  at  the  junetioo 
of  the  arms  is  fixed  the  vertical  circle.  The  idea  of  employing  a  curved  bracket  for  upholding 
the  upper  works  of  the  instrument  occurred  to  Mr.  Metford  in  consequence  of  his  having 
experienced  great  trouble  in  taking  angles  from  near  objects,  with  a  smsll  altitude  and 
azimuth  instrument,  in  which  the  telescope  was  at  some  distance  from  the  centre.  The 
improvement  is  unquestionably  an  important  one,  since  by  it  the  suspension  of  the  telescope 
over  the  axis  of  the  instrument  is  permitted.  The  use  of  the  curved  bracket  is  not  attended 
by  weakness,  for  the  bracket  is  exceedingly  stiff;  and  has  been  used  by  Mr.  Metford  for  six 
years  with  perfect  success.  The  microscopes  hang  on  the  head  of  the  casting,  and  travel 
far  more  conveniently  than  in  the  common  instrument* 
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The  vertical  limb  ia  fixed  to  the  three  pointa  by  screws,  and  is  made  rertical  in  the  con- 
struction, anless  an  adjustment  is  preferred.  It  is  divided  like  the  horizontal,  except  that 
it  is,  of  course,  numbered  to  ninety  degrees  four  times,  as  is  usual.  The  verniers,  which 
are  not  four  in  niunber,  but  two,  are  like  the  others,  and  attached  by  a  flange  to  the  pivot, 
as  in  the  case  of  the  horisontal  ones.  The  vertical  limb  is  of  smaller  diameter  than  the 
horizontal  one,  because  the  latter  is  the  more  important;  it  nevertheless  reads  easily  to  12". 
There  is  a  long  level  attached  to  the  vertical  limb,  for  use  in  taking  vertical  angles  and 
latitudes;  and  three  holes  are  cut  through  the  limb  to  lighten  it,  and  to  let  the  bubble  be 
seen  through.  The  transit  telescope  is  not  fixed  by  a  bed  to  the  solid  pivot,  as  Mr.  Metford 
considers  thnt  quite  unnecessary,  although  it  is  a  very  common  plan;  he  thinks  the 
brasa  tube  of  the  short  telescope  is  amply  stiff  enough  of  itself,  and  therefore  solders  a  block 
on  to  it,  and  screws  the  pivot  to  the  block.  The  holes  through  the  pivot  flange  are  slightly 
slotted,  in  order  to  get  the  telescope  horizontal,  and  the  verniers  at  zero.  The  microscopes 
travel  or  are  pivoted  on  a  seat  under  the  block. 

The  telescope  itself  is  a  dumpy,  and  care  has  been  taken  to  have  all  its  surface  of  object- 
glass  of  good  defining  power.  The  eye  end  passes  clear  over  the  axis,  and  the  instrument 
may  therefore  be  used  as  a  transit.  By  this  capability  of  turning  right  over  it  is  of  im- 
mense service  in  ranging  railway  curves,  as  regards  accuracy  in  laying  the  tangent,  as 
well  as  regards  time ;  it  is  also  necessary  in  tunnelling,  and  in  all  altitude  and  azimuth 
observations,  for  which  the  instrument  is  perfectly  adapted. 

A  rectangular  eye-piece  is  added  to  the  telescope.  It  is,  of  course,  necessary  for  much 
of  the  work  before  alluded  to,  and  is  a  great  convenience  in  many  awkward  positions.  The 
eye-piece  is  put  on  one  side  of  the  axis  of  the  telescope  to  balance  the  object  end.  It  pulls 
out  when  the  other  eye-piece  is  used,  and  a  stopper  is  put  in  its  place ;  it  need  not,  how- 
ever, be  entirely  femovecL  The  rays  are  turned  with  a  prism,  so  that  the  loss  of  light  is 
trifling,  as  is  wel\  known. 

The  diaphragms  are  much  irapraved.  Each  consists  of  two  independent  discs,  and 
each  takes  one  cobweb,  and  is  so  constmoted  that  each  web  can  be'pot  vertical  or  horizontal, 
aa  the  ease  may  be,  and  in  the  axis  of  the  telescope  also,  independently  of  the  other.  They 
are  very  simple  in  construction,  and  cheap  to  ipake,  there  being  no  dovetails. 

An  excellent  contrivance,  shown  in  the  small  engnvii^,  is  used  for  illuminating  the 


webs.  For  this  purpose  a  small  glass  or  other  bead  or  sphere  is  plsced  about  }  in.  beyond 
the  object  glass,  and  just  within  iU  edge ;  a  light  thrown  on  any  point  of  the  near  hemi- 
sphere of  it  gives  a  mild  faint  light  down  the  telescope.  The  beauty  of  this  arrangement  is 
that  the  head  or  sphere  is  very  essily  lighted  up.  As  long  as  the  light  falls  on  tlie  near 
hemisphere  a  ray  is  sure  to  be  sent  down  upon  the  eyepiece.  In  this  sort  of  instrument, 
which  is  not  so  much  an  altitude  and  azimuth  as  a  theodolite,  this  method  of  lighting  the 
web— very  easy  to  manage,  very  pleasant  in  its  action,  and  very  efficient  in  affording  the 
means  of  varying  the  intensity  of  the  light  (a  point  of  no  little  value)— is.better  adapted  than 
the  means  applied  to  a  transit  or  other  large  instrument,  which  could  hardly  be  applied  at  all 
without  clumsiness.  The  bead  or  sphere  is  held  on  a  curved  wire,  and  in  a  cork-lined  tube 
attached  to  a  collar  that  fits  over  the  object  end  on  the  cap  seat 

The  object  glaases  are  put  in  their  cells  backwards ;  or,  rather,  the  thin  brass  edge 
that  is  burnished  over  the  glass  is  ouUide  instead  of  inside.  This  allows  the  glass  surface  to 
project  beyond  the  brass  cell,  so  that  the  rain  and  dust  can  be  wiped  off  in  the  shortest 
time,  and  with  the  least  amount  of  scratching;  and  the  difficulty  experienced  m  getting 
rain  and  dust  off  the  common  deep-seated  glasses  is  wholly  avoided.  The  deep  seato  do  not 
at  all  shade  the  glasses,  and  the  more  a  glass  is  wiped  the  more  it  is  scratched.  The  object- 
glasses  are  cemented  with  Canada  balsam,  and  white-leaded  into  the  cells,  to  prevent  the 
possibility  of  their  moving  in  their  seats,  whereby  the  whole  adjustment  of  the  instrument 
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wpuld  be  der&ngad.  The  eye-pieoes  are  mounted  in  the  Bame  way,  bat  have,  in  addition, 
ahort  tubea  projecting  from  ^e  mountings,  in  whioh  tubea  corka  are  lightly  plaeed  to  keep 
eut  rain.  The  eye.pie^e  block— that  which  atopa  the  end  of  the  telescope  barrel— polls  out, 
and  the  cobwebs  and  diaphragnu  are  thus  exposed* 

Having  thus  described  the  several  principal  improvements  in  the  instrument  itself,  we 
may  further  mention  that  an  improved  method  of  mounting  it  upon  its  legs  has  also  been 
adopted  by  Mr.  Metford.  We  will  not  here  describe  the  defects  of  the  present  joint,  in 
which  no  suitable  means  are  provided  for  counteracting  the  injurious  effects  of  wear,  but 
content  ourselves  with  mentioning  that  Mr.  Metford  baa  used  the  joint  applied  by  Mr. 
Froude  to  his  levels;  this  joint  rescimbles  an  inverted  mortar,  into  which  the  lega  are 
screwed.    The  details  have,  however,  been  improved  by  Mr.  Metford, 

The  instrument  is  packed  thus :  a  square  board  has  formed  in  it  three  holes,  in  which 
the  ends  of  Uie  levelling  screws  lie ;  and  three  nuts,  sunk  flush  into  the  bosrd  on  its  under 
side,  fix  the  instrument  to  the  board.  The  board  slides  into  a  box,  tapered  vertically,  and 
is  secured  by  running  in  a  groove.  The  door  of  the  box  is  then  shut  and  the  board  and 
instrument  are  firmly  fixed.  There  is  abo?e  the  instrument  a  shelf  on  which  the  ball 
reflector,  table  of  errors,  ^c,  may  be  placed.  The  bob  is  attached  to  the  eover.  A 
leather  strap  runs  round  the  box,  and  carries  between  its  ends  a  handle  of  wood,  turned  to 
fit  the  hand*     By  this  handle  the  whole  is  conveniently  carried. 

It  must  be  admitted  that  any  considerable  addition  to  the  weight  of  the  theodolite  would 
be  very  objectionable.  Ko  objection  on  this  ground  can,  however,  be  brought  against  the 
improvemenU  introduced  by  Mr.  Metford  {  on  the  contrary,  a  positive  reduction  of  weight, 
of  at  least  ten  per  cent,  results  from  their  adoption.  A  careftil  comparison  of  the  weights  of 
the  common  instruments  will  be  found  to  confirm  this  statement. 

We  have  now  shown  that  Mr.  Metford  has  produced  an  instrument  which  possesses  a 
capability  of  horizontal  motion — great  steadiness  in  use — great  range  of  vertical  circle — 
small  comparative  weight,  and  numerous  other  advantages ;  and  to  this  we  may  add,  that  it 
is  of  a  very  light  and  symmetrical  appearanoe,  (as  may  be  setn  by  the  engraving  on  the 
front  page,)  and  is  entirely  free  from  the  '*  top-heaviness"  which  is  usual  in  the  common 
instruments.  We  think,  therefore,  the  favourable  opinion  of  Mr.  Metford*a  invention  ex- 
pressed at  the  outset  of  our  remarks  will  be  fully  shared  by  our  readers.  It  only  remaina 
for  us  to  add,  that  the  maker  of  the  instrument  submitted  to  our  inspection,  is  Mr.  T.  D. 
King,  of  Bristol,  a  very  skilful  philosophical  instrument  maker,  to  whom  Mr.  Metford  ex- 
presses himself  indebted  for  several  useful  suggestions  made  while  carrying  the  fore- 
going improvements  into  eflTect,  and  whose  work  is  of  the  highest  class,  and  does  him  the 
greatest  credit. 


TATLOCK  AND  HOSTAGE'S  RAILWAY  CHAIRS. 


Messrs.  Tatlock  and  Hostaob,  of 
Chester,  have  taken  steps  to  obtain  a  patent 
for  an  improved  railway  chair,  which  is  to 
be  called  a  "  slide  and  tongue  chair." 

Fig.  1,  of  the  accompanying  engravings, 


Fig.  a. 


is  an  elevation  of  the  improved  chair  when 
fixed;  the  dotted  lines  show  the  slide- 
tongue  and  cotter ;  fig.  2,  is  a  view  of  the 
fixed  part  of  the  chair ;  fig.  3,  is  a  view  of 
the  slide  and  tongue  part  of  the  chair  -,  and 


Fig,  8. 


Fig.  4. 


fig.  4,  is  an  end  view  of  the  chair,  showing 
the  mode  of  cottering,  &c.  The  fixed  part, 
fig.  2,  is  cast  with  a  seat  for  the  rail,  and  a 
cheek  or  solid  abutment  to  fit  the  outside. 
In  laying,  this  is  fastened  to  the  sleeper,  in 


the  first  instance,  by  the  spike,  a,  fig.  I. 
The  immediate  seat  of  the  rail  or  rails,  b,  h. 
Is  elevated  about  an  inch  above  the  too  of 
the  lower  plate,  c,  of  the  chair.  There  is  a 
space  or  opening,  'dl,  in  the  centre  of  thi^ 
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seat,  and  extending  under  the  fixed  cheek,  e, 
for  the  admission  of  the  tongue  in  the  other 
part  of  the  chair,  /,  fig.  S,  which  space  is 
about  two  inches  wide,  by  one  inch  deep. 
The  slide  portion  of  the  chair,  fig.  3,  is  also 
formed  with  a  cheek,  g,  to  fit  the  rail,  and 
furnished  with  a  projecting  tongue,  /,  to  fit 
the  space,  d,  described  in  the  other  portion 
of  the  chair,  and  extending  so  far  beyond 
the  outside  of  the  cheek  in  the  fixed  part,  as 
to  admit  a  wed^e  or  cotter  of  wrought  iron, 
A,  fig.  4,  to  be  driven  down  vertically 
through  a  slot  both  in  the  tongue  and  bot- 
tom of  the  chair,  and  some  distance  into  the 
Fig.  1. 


wooden  sleeper ;  the  position  of  the  two  slot 
holes  being  such  as  to  allow  the  wedge  to 
draw  the  whole  up  tight  The  usual  spike, 
i,  fig.  1,  then  secures  the  slide  and  bottom 
plate  to  the  sleeper  in  the  ordinary  manner. 
A  thin  piece  of  felt,  «,  fig.  1,  will  remedy 
any  slight  inequalities  in  the  ironwork. 
The  "  tilt "  of  the  rail  to  meet  the  wheeU 
tyre  may  either  be  provided  for  in  the  chair 
or  by  adsing  the  sleeper. 

The  tongue  of  the  slide  piece  ean  be 
made  slightly  bevilled  outwards  at  the  bot- 
tom and  its  tooket  in  the  fixed  piece  to  cor. 
respond,  by  whioh  means  greater  steadiness 
will  be  imparted  to  the  chair,  and  roughness 
in  the  castings  will  be  of  less  consequence. 
The  eotter  is  secured  from  rising,  either  by 
a  split  in  the  uppw  part  of  the  cotter  itself, 
or  by  a  small  spring  welded  into  it,  which 
split  or  spring  falls  into  a  rack  on  one  side 
of  the  eotter  (see  plan).  But  this  plan  of 
securing  the  cotter  is  not  considered  at 
all  necessary,  as,  from  the  very  slight  taper 
of  the  cotter,  and  its  being  driven  some  dis- 
tance into  the  sleeper,  it  is  almost  impossi- 
ble for  it  ever  to  work  loose  —  especially 
when  it  is  considered  that  nearly  all  strain 
is  taken  off  the  cotter  by  the  spike,  i,  whioh 
is  driven  through  the  two  pieces  of  the  ohair. 

The  weight  of  these  chairs  exceeds  that 
of  the  ordinary  joint  chairs  by  two  or  three 

Konds,  and  for  intermediates  the  chair  can 
reduced  so  as  to  bear  a  similar  proper- 
tion  to  the  present  intermediate  chuir. 

The  intentors  give  the  following  as  a 
sammary  of  the  advantages  supposed  to 
result  from  the  employment  of  mix  im- 
proyed  chair: 


"  Ist.  The  temporary  and  imperfect  expe- 
dient of  wooden  keys  with  its  constantly 
recurring  expense,  is  for  ever  avoided. 

"  2nd.  It  is  impossible  for  the  rails  to 
rise  in  the  seat ;  the  unyielding  iron  con- 
stantly pressing  on  the  lower  flange  of  the 
rails,  preventing  it.  Neither  can  there  be 
any  lateral  motion,  and  a  thin  layer  of  felt 
is  at  any  time  a  simple,  inexpensive,  and 
perfectly  efficient  mode  of  remedying  any 
defects  m  the  ironwork. 

Srd.  While  the  ends  of  the  rails  are  held 
together  as  firmly  as  in  a  vice,  there  is  no 
obstruction  to  longitudinal  expansion ;  a 
disadvantage  experienced  in  every  method 
where  the  rails  are  rigidly  tied  together. 

"  The  primary  object  of  this  invention," 
they  say,  **  is  for  the  joint-bearings  and 
fastenings,  but  it  is  equally  applicable  for 
intermediates.  By  the  method  of  fishing 
(althoujKh  a  good  and  secure  joint  is  made 
in  the  first  instance,)  yet  the  constant  wear 
and  vibration  of  the  traffic  cause  an  en- 
largement in  the  holes  in  a  few  years, 
which  necessitates  redrilling  the  rails  and 
hide- plates — ^new  bolts — in  Tact,  almost  a 
renewal  of  the  whole  workmanship  at  greet 
expense.  It  is  therefore  submitted  that  the 
patent  slide  and  tongue-joint  chair  will 
prove  at  least  as  effective  as  the  fish  plan, 
while  it  is  about  a  quarter  the  first  cost,  ana 
can  never  afterwards  require  other  attention 
than  perhaps  a  slight  blow  on  the  head  of 
the  cotter.  And  as  regards  intermediate 
chairs; — for  all  new  work  the  cost  of 
adopting  this  patent  would  be  little  more 
than  the  ordinary  forms  of  chairs  fitted 
with  the  wooden  key ;  whilst  the  saving  in 
maintenance  would  be  considerable.  In- 
deed,  the  wooden  key  plan  must  always  be 
regarded  as  temporary,  and  the  permanent 
ways  of  the  kingdom  will  not  be  complete 
until  they  are  ntted  with  a  permanent  sub** 
stitute.*' 

•   ■  ■ 

THE  CAUSES  OF  EXPLOSIONS  OF 
STEAM  BOILERS  ; 

AND  MR.  W.   K.   R.  HALL'S  METHOD   OF 
PREVBNTINO   THEM.* 

The  discussion  on  the  above  subject 
reported  in  our  last  number  was  renewed 
at  the  following  meeting  of  the  Institution 
of  Civil  Engineers,  and  Wae  continued 
throughout  the  evening. 

A  new  fbrm  of  boiler  was  exhibited,  and 
described  as  having  been  recently  erected 
at  the  works  of  Messrs.  Homphryi,  Ten«- 
naat,  .and  Dykes;  the  fire-box,  of  8  feet 


*  A  description  of  this  invention,  fuller  and 
more  elaborately  illustrated  than  that  given  In  the 
article  on  this  suUeot  in  enx  last  week's  Ko» 
Hdlowsthisactiole. 
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diameter,  was  composed  of  a  series  of 
flanged  rings  of  Low-moor  iron,  fastened 
together  in  such  a  manner  as  that  the  rivets 
should  he  surrounded  by  water,  and  not  be 
exposed  to  the  action  of  the  fire.  The 
depth  of  water  over  the  fire-box  would  be 
double  that  over '.the  small  iron  fines,  or 
tubes,  which  were  3  inches  diameter.  No 
double  thickness  of  plate  was  allowed  any* 
where.  It  was  intended  to  supply  steam  of 
70  lbs.  per  inch,  and  it  had  been  loaded  up 
to  120  lbs.  per  inch.  The  shell  was  mucn 
stronger  than  that  of  one  of  the  Great 
'Western  locomotives,  and  it  was  antici- 
pated that  the  steam  might  be  permitted  to 
accumulate  without  danger. 

Several  instances  were  given  of  explo- 
sions of  locomotive  boilers  presenting  many 
apparent  peculiarities,  which  were,  however, 
all  referable  to  natural  causes ;  in  some 
oases  a  series  of  very  peculiar  circular  holes, 
and  in  others  grooves  were  found,  extending 
all  round  the  interior  of  the  shell  near  the 
rivets.  The  boilers  had  failed  below  the 
part  where  they  were  weakened  by  the 
bending  over,  probably  a  little  too  sharply, 
of  the  plates. 

^  When  it  was  remembered  that  the  explo- 
sion  of  a  boiler,  under  a  pressure  of  140  lbs. 
per  square  inch,  was  nearly  identical  with 
that  of  a  10-inch  gun,  the  effects  of  such  an 
occurrence  were  not  surprising. 

In  the  cotton  mills,  the  speeds  of  the 
machinery  were  increased,  whilst  the  boil- 
lers  became  weaker  firom  wear.  Under 
such  circumstances,  the  occurrence  of  acci  • 
dents  was  scarcely  to  be  wondered  at 
When  steam  ceased  to  act  merely  by  pres- 
sure and  began  to  exercise  momentum,  pe- 
culiar effects  must  be  anticipated ;  but  they 
might  be  all  traced  to  general  rather  than 
to  occult  causes. 

It  was  stated  that  nearly,  if  not  quite,  all 
the  instances  of  explosions  recorded  in  the 
Journal  of  the  Franklin  Institute,  were  from 
boilers  with  under-firing;  and  they  were 
generally  considered  in  the  United  Sutes  as 
less  seoure  than  those  with  internal  fire- 
fiues. 

It  was  stated,  relative  to  the  explosion  at 
Sheffield,  that  it  was  proved  there  had  been 
a  sufficiency  of  water  over  the  tube,  and  yet 
that  one  portion  of  it  must  have  been  red- 
hot  ;  at  least  such  was  the  appearance  exhi- 
bited. It  was  contended  that  the  effect  of 
heaping  up  the  water  from  the  action  of  the 
side-plates  was  not  nearly  so  probable  as  the 
repulsive  action  of  the  top  of  the  fiue  pre. 
viously  contended  for,  inasmuch  as  the 
latter  action  was  more  probable  and  natural. 
Also  that  if,  as  had  been  stated,  the  water 
below  the  flue  was  unduly  cooled  at  that 
part,  the  steam  would  be  weak  and  deficient 
in  quantity.    It  was  reiterated,  that  if  a 


boiler  was  of  due  strength,  properly  set,  and 
carefully  attended  to,  there  was  little  dan- 
ger of  explosion  until  the  plates  were  too 
much  weakened  by  wear  and  tear.  With  all 
boilers  Mr.  Hairs  apparatus  would  be  a 
valuable  adjunct,  and  in  no  case  could  it 
be  prejudicial. 

The  double-fiue  Cornish  boiler  was  men- 
tioned as  being  preferable  to  the  single 
firing-fiue ;  the  surface  exposed  was  more 
extensive,  and  the  construction  was  stronger, 
the  depth  of  water  above  the  fiues  was 
greater,  and  firing  could  be  alternate.  All 
these  were  admitted  advanuges. 

It  was  reiterated  that  it  was  not  necessary 
to  have  recourse  to  the  spheroidal  theory — 
to  the  decomposition  of  water — or  to  any 
highly  scientific  arguments,  and  much  less 
to  mysterious  or  occult  causes  for  the  rea- 
sons of  explosions.  Careful  investigation 
would  in  general  point  sufficiently  clearly  to 
them  when  thftreasons  were  fairly  sought  for. 

It  was  stated,  that  the  observed  cases  of 
corrosion  of  the  plates  of  boilers  might  be  re- 
ferred to  galvanic  agency,  and  instances  were 
given  of  such  effects  being  produced,  when  the 
bilge  water  was  taken  up  by  the  feed-pumps 
and  ii\jected  into  the  boilers.  The  sections 
of  metal  torn  asunder  iVequently  presented 
proof  of  an  instantaneous  generation  of  ex- 
plosive power,  whether  produced  by  over- 
heated plates,  or  any  other  cause ;  and  as 
the  method  of  discharging  the  water  and 
the  steam  from  the  boiler  would  appear  to 
be  the  most  effectual  mode  of  preventing 
danger,  it  would  be  only  reasonable  to  em- 
ploy so  simple  a  precaution  as  that  afforded 
by  Mr.  Hall's  apparatus. 

The  opinion  as  to  the  little  confidence  to 
be  placed  in  self-acting  apparatus,  in  gene- 
ral, was  agreed  with ;  but  it  was  submitted 
that  the  self-acting  looms,  and  other  ma- 
chines of  that  class,  and  the  automatic  action 
of  the  excentrlc  upon  valve  gear  and  other 
similar  arrangements,  would  warrant  devia- 
tion from  the  rule,  under  certain  circum- 
stances, among  which  it  was  claimed  to 
place  that  of  the  spontaneous  discharge  of 
the  water  and  steam  from  the  boiler,  in  case 
of  a  dangerous  degree  of  pressure  being  at- 
tained. 

The  experiments  of  Watt  and  Southern 
were  alluded  to,  as  demonstrating  that  the 
latent  heat  of  steam,  at  high  temperatures, 
was  progressively  converted  into  thermome- 
tric  heat,  and  the  injection  of  water  into 
surcharged  steam  would  occasion  a  proper- 
tionate  increase  of  pressure.  A  careful  in- 
vestigation of  this  subject  would  probably 
confirm  the  alleged  result  of  the  experiments 
underUken  for  Mr.  E.  K.  Collins,  of  New 
York,  which  appeared  to  be,  that  a  saving 
of  nearly  50  per  cent,  of  fuel  might  be  made 
by  the  use  of  surcharged  steam. 


SAFETY-APPARATUS  FOR  BOILERS. 


The  decomposition  of  water  on  heated 
pUtet,  although  admitted  to  he  an  interest- 
ing chemioal  study,  was  now  generally  re- 
jected as  a  practical  solution  of  the  ques- 
tion of  explosion  ;  and  as  to  the  spheroidal 
theory,  any  such  pressure  of  steam  as  must 
exist  within  a  boiler,  would  practically  force 
the  water  into  absolute  contact  with  the 
heated  surface,  and  would  not  permit  the 
globules  to  be  suspended  amidst  the  film  of 
steam,  at  atmospheric  pressure,  as  in  an 
open  crucible,  or  on  a  plain  heated  plate. 
Therefore  that  theory  must  almost  be  aban- 
doned in  practice. 

The  causes  of  explosions  might,  st  first 
sight,  appear  to  be  difficult  of  discoTery, 
but  careful  investigation  generally  brought 
to  light  evidence  of  some  condition  of  the 
boiler  under  which  an  accident  would  be 
inevitable.  The  difficulty  of  arriving  at  the 
facts  was  great,  af^er  the  occurrence  of  ex- 
plosions, but  there  were  few  cases  which  did 
not  exhibit  undue  weakness  in  some  parts 
Df  the  boiler,  or  undue  steam  pressure,  with- 
out  adequate  means  of  affordmg  relief. 

In  the  case  of  the  explosion  of  the  locomo- 
tive boiler  which  had  been  mentioned,  it  was 


Ms&sf'ifsss.  ^3 

well  ascertained  that  the  cross  stays  upon  the 
firebox  top  were  rather  too  short,  and  thus 
had  their  bearing  inside,  instead  of  upon  the 
exterior  periphery.  Explosions  might  be 
generally  attributed  to  equally  simple  causes, 
and  it  was  impressed  on  the  meeting  to  seek 
for  them,  rather  than  to  raise  theories  upon 
some  occult  causes,  the  existence  of  which 
was  very  problematical. 

Mr.  Hall's  apparatus  might,  with  ad- 
vantage,  be  applied  to  all  boilers,  but  it 
would  be  more  useful  if,  as  an  invariable 
adjunct,  it  could  take  with  it  a  careful  in- 
telligent fireman,  without*  which  no  boiler 
could  be  considered  safe. 

[If  the  word  "elsewhere'*  is  intro- 
duced in  the  9th  line  of  the  second  column, 
on  page  251  of  our  last  Number,  the  sen- 
tence of  which  it  forms  a  part,  and  which  is 
now  likely  to  produce  a  false  impression, 
will  be  rendered  clearer ;  the  object  of  the 
speaker  being  to  point  out  the  fiict  that 
Cornish  boilers,  which  have  the  fire-places 
within  the  flues,  are  more  properly  con- 
structed in  other  respects  than  most  other 
boilers  which  have  the  fire-places  similarly 
placed.] 


HALL'S  SAFETY-APPARATUS  FOR  STEAM  BOILERS. 


In  order  that  our  readers  may  possess  a 
more  complete  account  cf  Mr.  Hall's  inven- 
tion than  was  contained  in  his  paper,  pub- 
Fig.  1. 


lished  in  our  last  week's  number,  we  have 
prepared  the  following  description  and  illus- 
trations : — 

Fig.  2 


The  object  of  the  invention  is  to  discharge 
the  water  and  steam  from  a  boiler,  when,  by 
n^ligence  or  otherwise,  the  surface  of  the 


water  has  fisllen  to  a  dangerous  ex  ten  t,  and 
allowed  the  boiler  to  become  overheated; 
and  the  invention  consists  of  a  valve  com- 
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municating  with  the  wmter  and  retained  in 
its  ateat  and  kept  closed  by  a  float  and 
weight,  and  by  a  rod  soldered  at  one  or 
more  points  to  the  heating  surfaoe  of  the 
boiler. 

When  the  surfkce  of  the  water  has  fallen 
below  the  flues,  the  yalve  is  released  by  the 
working  of  the  float,  or  by  the  melting  of  the 
solder  or  fusible  metal  employed  to  detain 
the  rod,  abd  opened  by  the  pressure  of  the 
steam,  and  the  water  and  the  steam  are  then 
blown  from  the  boiler. 

The  accompanying  engravings  represent 
Fig.  3. 


the  valve  and  its  connections.  Fiv.  1  is  a 
section  of  kn.  ordinary  cylindrical  boiler 
with  a  single  internal  flue  fltted  with  the 
apparatus.  Fig.  2  is  a  side  elevation  of  the 
apparatus  as  applied  in  the  preceding  flg. 
A  is  a  valve  communicating  with  the  water 
in  the  boiler  by  a  pipe ;  B,  C,  D,  £  is  a  rod 
serving  as  a  stem  to  the  valve,  A,  made  in 
two  parts  jointed  at  D,  for  oonvenienoe  of 
construction,  and  terminating  at  its  lower 
end,  £,  with  a  button  or  flange ;  the  upper 
end,  C,  of  this  rod  or  valve  stem  is  out  with 
a  screw  thread  and  furnished  with  a  nut,  by 
Fig.  5. 


which  the  valve  may  be  secured  tightly  in 
its  seat ;  F  is  a  cup,  bolted  or  otherwise  fas- 
tened to  the  upper  portion  of  Uie  flue,  in 
Fi4f.4. 


which  the  valve  stem,  C,  D,  E,  is  secured 

with  tin  or  any  other  readily-fusible  metal 

alloy  or  other  compound.    When  the  tin  in 

Fig.  r. 


die  cup,  F,  is  melted,  the  vaive^  A,  ii  opened  ,  •ndsteamditohargedfrwntheboikrthnm.il- 
by  tk9  prtwrn  of  the  ilmi  mi  Om  wftttr  |  the  pipe,  B.        «^«~  "'•■^^^  "»«•»« 
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The  ottpi  F,  should  be  made  of  copper  or 
other  good  oondnctor  of  heat,  and  should  be 
placed  in  the  position  first  exposed  to  the 
action  of  the  heat,  by  the  falling  of  the  sar* 
iaee  of  the  water,  or  in  any  other  position 
whereby  malformation  of  the  boiler  or  other- 
wise  the  plates  are  most  likely  to  become 
unpioteoted,  by  water,  from  the  action  of 
the  fire  ;  a  washer  of  rulcanized  India-rub- 
her  is  placed  under  the  nut  on  the  valve  stem 
by  which  the  valve  is  secured  to  its  seat  for 
the  purpose  of  compensating  by  its  elasti- 
city for  any  difference  in  the  expansion  of 
the  boiler  and  its  flue ;  and  H  is  a  pipe,  by 
which  the  water  and  steam,  when  discharged 
from  the  boiler,  may  be  employed  to  extin- 
guish the  fire,  or  conduct  it  to  any  other  part 
that  may  be  desired ;  the  pipe,  B,  may  also 
be  used  as  the  outside  feed  pipe  from  the 
force  pump. 

Fig.  3  represents  the  application  of  the 
invention  to  a  boiler  with  external  flues. 
Fig.  4  shows  its  arrangement  when  applied 
to  a  boiler  with  two  internal  flues.  Figs.  5 
and  6  show  a  form  of  the  cup,  F,  for  holding 
the  fusible  metal  with  which  the  valve  rod  is 
secured  in  a  manner  different  from  that 
shown  in  figs.  1  and  2.  Fig.  7  is  a  modifi- 
cation of  the  joint,  D,  in  the  valve  rod, 
C,  D,  £,  by  which  the  inequalities  of  expan- 
sion m^  be  compensated  for  by  the  elasti- 
city of  the  joint  pin,  independent  of  the  ring 
of  vulcanized  india-rubber  represented  in 
fig.  1.  The  same  purpose  may  be  accom- 
plished by  the  use  of  an  ordinary  helical 
apring. 

♦— 

ON  THE  THERMAL  EFFECTS  OF 
FLUIDS  IN  MOTION. 

BT  PftOFESBOR    W.    THOMSON,    F.R.S.,     AND 
I.  P.  JOULE,  ESQ.,  F.R.S.* 

A  very  great  depression  of  temperature 
has  been  remarked  by  some  observers  when 
steam  of  high  pressure  issues  from  a  small 
orifice  into  the  open  air.  After  the  experi- 
ments we  have  made  on  the  rush  of  air  in 
similar  ciroamstanees,  it  could  not  be  doubted 
that  a  great  elevation  of  temperature  of  the 
issuing  steam  might  be  observed  as  well  as 
the  great  depression  usiially  supposed  to  be 
the  only  result.  The  method  to  obUin  the 
entire  thermal  effect  is  obviously  that  which 
we  have  already  employed  in  our  experi- 
ments on  permanently  elastic  fluids,  vis.,  to 
transmit  the  steam  through  a  porous  ma- 
terial, and  to  ascertain  its  temperature  as  it 
enters  into  and  issues  from  the  resisting 
medium.  We  have  made  a  preliminary 
cxperiinent  of  this  kind,  which  may  be  suffi. 
ciently  interesting  to  plaeeen  record  before 

*  Abstnet  of  a  paper  read  at  the  Royal  So^ety. 


proceeding  to  obtain  more  exact  numerical 

I  results. 

I  A  short  pipe,  an  inch  and  a  half  diameter, 
was  screwed  into  an  elbow  pipe  inserted  into 
the  top  of  a  high  pressure  steam  boiler.  A 
cotton  plug  placed  in  the  short  pipe  had  a 
fine  wire  of  platina  passed  through  it,  the 
ends  of  which  were  connected  with  iron 
wires  passing  away  to  a  sensitive  galvan- 
ometer. The  deflection  due  to  a  given 
difference  of  temperature  of  the  same  me- 
tallic  junctions  having  been  previously 
ascertained,  we  were  able  to  estimate  the 
difference  of  temperature  of  the  steam  at 
the  opposite  ends  of  the  plug.  The  result 
of  several  experiments  showed  that  for  each 
pound  of  pressure  by  which  the  steam  on 
the  pressure  side  exceeded  that  of  the 
atmosphere  on  the  exit  side  there  was  a 
cooling  effect  of  0*2  per  cent  The  steam, 
therefore,  issued  at  a  temperature  above 
100^  per  cent,,  and,  consequently,  dry  ; 
showing  the  correctness  of  the  view  which 
we  brought  forward  some  years  ago  *  as  to 
the  non-scalding  property  of  steam  issuing 
from  a  high-pressure  boiler. 

TOPHAM'S  APPARATUS  FOR  PRE- 
VENTING STEAM-BOILER  IN- 
CRUSTATIONS. 

Mr.  E.  Topham,  of  Nottingham,  has 
patented  an  apparatus  for  clearing  out  the 
sediment  from  the  water  in  steam-boilers, 
and  preventing  incrustations  from  forming 
in  them.  This  invention  consists  in  adapt- 
ing to  the  interior  of  steam-boilers,  and  at 
or  near  the  bottom  snd  angles  thereof,  cer- 
tain apparatus  designed  for  the  purpose  of 
agitaung  and  drawing  off  the  water  in  the 
boiler  occasionally,  so  as  to  prevent  incrust- 
ation occasioned  by  the  adhesion  of  the 
sediment  contained  in  the  water  to  the 
boiler.  The  apparatus  consists  of  a  shallow 
scraper,  fitting  loosely  within  the  boiler, 
and  having  one,  two,  or  more  rods  attached 
thereto  for  actuating  the  same  from  the  out- 
side of  the  boiler,  these  rods  passing 
through  glands  or  stuffing-boxes  of  the 
ordinary  kind,  by  whieh  they  are  kept 
water-tight  whilst  in  action.  At  the  back 
end  of  the  bottom  of  the  boiler  there  is  an 
opening,  beneath  which  is  affixed  a  pipe  for 
carrying  off  the  sediment  which  has  been 
precipitated  from  the  water  in  the  boiler 
during  the  day,  the  discharge  of  Uie  sedi- 
ment  being  effected  by  ihe  attendant 
moving  the  before-meationed  scraper  to 
and  ttOf  by  means  of  a  suitable  handle  or 
wheels  affixed  to  the  ovter  ends  of  the  rods 
to  which  the  scraper  is  attached ;  or,  if  ne« 
oessary,  the  scrapers  may  be  actuated  at 
stated  intervals  ot  time  by  a  steem-engine. 

*  See  letter  from  Mr.  Thompson  to  Mr.  Joule, 
published  in  the  PhihsopkiMl  Mmganhte, 
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As,  however,  the  frequency  with  which  the 
scraper  is  required  to  be  used  will  depend 
greatly  upon  the  quality  of  the  water,  it 
must  be  left  to  the  discretion  of  the  work- 
man in  charge  of  the  boiler  to  use  it  as 
often  as  he  finds  it  necessary ;  for  general 
purposes  about  once  in  every  twenty-four 
hours  will  be  found  sufficient. 


FINCH'S  IMPROVEMENTS  IN  DIS- 
CHARGING MATERIALS  FROM 
WAGGONS. 

In  tipping  railway,  tramway,  and  other 
waggons,  an  apparatus  has  sometimes  been 
used  which  consists  of  a  frame,  on  to  whicli 
the  waggon  is  run.  On  the  under  edges  of 
the  sides  of  this  frame  are  formed  curved 
surfaces  or  rockers,  on  which  the  frame 
rocks  sufficiently  to  tip  the  contents  out  of 
the  waggon,  and  the  rockers  are  so  arranged 
that  when  the  full  waggon  is  run  on  to  the 
frame  the  centre  of  gravity  falls  outside  the 
bearing  points  of  the  rockers,  and  tlierefore 
the  tip  takes  place  ;  but,  when  the  waggon 
becomes  empty,  the  position  of  the  centre  of 
gravity  is  so  changed  that  the  frame  and 
waggon  return  to  their  first  position. 

Mr.  Finch,  of  Chepstow,  has  recently 
improved  upou  this  arrangement  by  an  in- 
vantion  which  consists  in  applying  breaks 
to  frames  of  this  description,  so  that  the 
waggon  may  be  held  in  place  when  tipping, 
or  be  prevented  at  will  from  tipping ;  and, 
so  as  to  avoid  any  violent  action  on  the  re- 
turn and  delivery  of  the  empty  waggon ; 
and  also  in  using  detached  rockers,  that  is 
to  say,  rockers  not  forming  one  piece  with 
the  side  frames.  These  detached  rockers 
are  fixed  by  bolts  and  nuts  to  the  side  frames 
in  such  manner  that  the  position  of  the 
rocker  can  be  adjusted  to  suit  the  size  of 
the  waggon  to  be  tipped. 


STEVENS*  IMPROVED  STEAM- 
BOILERS. 
'  Mr.  J.  Lee  Stevens,  the  patentee  of  the 
smokeless  furnaces  bearing  that  name,  has 
recently  obtained  a  patent  for  an  improved 
combination  of  the  parts  of  a  steam-boiler, 
by  which  atmospheric  air  is  to  be  more  ad- 
vantageously applied  and  combined  with 
the  products  of  combustion  than  heretofore. 
For  this  purpose,  in  constructing  a  steam- 
boiler,  there  is  formed  a  water- space  above 
the  furnace  or  furnaces,  and  above  this 
water- space  a  return  fiue  or  flues,  throueh 
which  the  products  of  combustion  from  the 
furnace  or  furnaces  pass  to  a  chamber, 
which  may  be  called  the  igniting-box. 
From  this  chamber  or  igniting-box  the 
tubular  flues  pass  to  a  chamber-flue  or  up- 
take at  the  opposite  end  of  the  boiler.  In 
the  front  of  the  igniting- chamber    is    an 


opening,  which  is  covered  by  a  double  door 
or  cover,  provided  with  numerous  holes  or 
passages,  through  which  streams  of  air  pass 
to  the  igniting-chamber,  and  mix  with  the 
products  of  combustion  before  they  pass  to 
or  through  the  tubular  flues.  At  the  back 
there  is  a  door  lined  with  fire-brick  ;  henoe 
the  tubular  flues  are  accessible  at  both  ends, 
and  may  be  readily  cleaned. 

» 

AN  IMPROVED  CHEAP  OIL  LAMP. 
To  the  Editor  of  the  Mechanics*  Magazine. 
Sir, — I  beg  to  submit  to  you  the  accom. 
panying  description  of  a  cheap  oil  lamp, 
a  is  an  oil  lamp  to  fit  into  a  candlestick,  &c. ; 
h  a  hollow  argand  tube;  c  two  or  three 
openings  in  stem  to  supply  air  to  tube; 
d  small  tube  to  carry  the  cotton  to  work  up 
and  down  the  argand  tube,  by  means  of  the 
wire  of  which,  when  passed  through  the 
ring,  e,  and  turned  round  by  the  revolving 
top,  gt  it  draws  it  up  by  means  of  the  spiral 
groove  in  the  argand  tube,  raising  the  cotton 
at  the  same  time.    There  is  a  pin  inside 


the  lube,  <f,  to  work  in  the  spiral  groove, 
h;  «  is  a  ring  fixed  to  cotton  tube  for  the 
wire,  /  to  work  up  and  down  in  loosely ; 
/  a  wire  fixed  to  moveable  top;  g  a 
moveable  top  to  turn  round  with  firmness  on 
the  lamp  {  h  a  cotton  to  fit  loosely  over 
tube,  b  J  t  a  stick  to  fix  the  cotton  on  its 
tube. 

I  find  if  the  cotton  is  put  over  the  argand 
tube,  6,  so  as  to  fit  easily,  it  may  be  drawn 
up  without  much  difficulty  by  a  pair  of 
scissors  or  tweezers  made  to  grasp  it ;  but 
as  the  addition  of  the  spiral  and  wire  can- 
not add  much  to  the  expense,  I  think  it 
would  make  it  much  easier  to  trim. 

I  shall,  however,  be  very  glad  if  any 
of  your    correspondents    will    suggest  a 
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cheaper  and  simpler  means  to  raise  the 
cotton,  as  my  ohjeot  in  forwarding  the 
annexed  diagram  for  your  inspection,  and 
(if  you  think  it  sniUhle)  for  insertion  in 
your  Msgazine,  is  to  induce  a  practical 
lamp  maker  to  endeavour  to  improve  those 
disagreeable  things  with  flat  wicks,  called 
*'  lamps  for  the  million,"  which  smoke  so 
much  that  they  are  offensive,  unwholesome, 
and  unfit  for  the  poor  to  use  in  a  room. 
I  am,  Sir,  yours,  &o., 

£.  Garnes. 
BeavToir-town,  Klngtland,  March  10, 1856. 

P.S.  A  small  lamp  glass,  four  or  fiva 
inches  long  over  it,  leaving  a  space  of  about 
three-eighths  of  an  inch  from  the  bottom, 
will  give  a  brilliant  light. 


THE  SMOKE  QUESTION. 
To  tke  Editor  nf  the  Mechanics*  Magazine, 
Mr.  Brandraii '8  answer*  does  not,  I  ap- 
prehend,  in  any  measure  remove  the  &i]^ii- 
roent  from  the  position  in  which  I  at  first 
placed  it,  and  in  which  it  must  remain  while 
the  laws  of  chemical  combination  are  un- 
altered. That  the  visible  nuisance  common 
to  factory  chimneys  can  be  removed  by  the 
plan  Mr.  Brandram  mentions  I  have  not 
denied;  the  only  query  remaining  in  an 
unsatisfactory  state  is  "economy  of  fuel." 
I  stated  in  my  last,  when  referrmg  to  the 
'^double  fire  question/' ''  They  do  not  inform 
us  at  the  same  time  whether  this  is  econo- 
mieally  effected,  whether  the  quantity  ef  work 
fielded  by  a  given  weight  rf  coal  is  what  may 
be  considered  efficient,  or  whether  indeed  the 
use  of  double  fires  is  attended  with  a  greater 
or  less  consumption  of  fuel."  The  reply 
of  Mr.  Brandram  only  refers  us  back  to  a 
former  letter  of  his,  wherein  he  states  the 
lavinff  over  the  original  plan  of  ordinary 
fires,  by  the  use  of  double  furnaces,  is  twelve 
per  cent  In  the  same  letter  Mr.  Brandram 
sUted  that  boilers  calculated  to  work  at  50 
or  fiO  lbs.  pressure  per  sqaure  inch  with 
smoke,  could  only  produce  steam  of  40 
or  46  without  smoking.  Now  the  former 
smoky  condition  is  the  original ;  and  here 
at  once  is  a  considerable  loss  consequent  on 
the  smoke  removal ;  but  perhaps  Mr.  Brand- 
ram's  estimate  of  12  ner  cent,  is  from  the 
original  working  eonoition  of  the  fire  with 
smoke,  and  their  now  present  condition 
without  smoke,  the  same  effective  power 
being  given  out  The  12  per  cent  still 
leaves  a  considerable  quantity  of  iiiel  un- 
aoeounted  for.  It  is  taken,  and  not  with  a 
large  amount  of  exaffgeration,  that  if  a  ton 
of  coals  be  consumed  in  an  ordinary  furnace 
in  an  ordinary  way,  at  least  one-fourth 
(some  state)  one-third  escapes  by  the  chim- 

•  See  Mo.  1700,  p.  281. 


ney ;  taking  the  lowest  estimate,  this  would 
be  23  per  cent  loss  of  effective  fuel,  and 
the  double  furnace   plan  has,  in  a  slight 
measure,  remedied  this.  But  if  perfect  com- 
bustion is  effected,  what  becomes  of  the  re- 
maining !    It  does  not  escape  visibly,  or  it 
would  be  seen.    That  it  does  escape  is  cer- 
tain, and  in  the  manner  and  condition  we 
have  already  stated.    Tliere  is  one  other 
fact  in  connection  with  "  double  furnaces," 
at  least  proved   most  fatally  unfit  in  one 
instance;  I  refer  to  Messrs.  Hall  and  Boyd's 
unfortunate  catastrophe,  wherein  Uieir  use  of 
an  interoal  fire-place,  or  "  tubular  boilers" 
cannot  be  persevered  in  without  running 
considerable  danger  and  risk  of  explosion. 
This  may  not  be  the  case  with  Mr.Brandram's 
contrivances,  but  it  is  well  that  all  points 
should  be  perfectly  understood.    I  am  cor- 
rected  in    my   relation    of  the   operation 
of  smoke    prevention,    not   consumption,    at 
Cubitt's  works ;  but  it  appears  to  me  that  the 
mere  creeping  in  of  the  word  "  over,"  in- 
stead of  **  through,"  is  not  a  mistaken  no- 
tion, but  a  t3rpographical  error,  which  could 
not,  nor  does  it  alter  the  principal  sense  in 
any  manner :  the  plan,  as  stated  by  me  at 
Cubitt's,  is  the'cooling  down  the  heated  gases 
and  the  consequent  deposition  of  the  soot 
mechanically  suspended.     It  is  not  impos- 
sible, as  I  have  found  by  experience,  to 
make  an  ordinary  furnace  and  boiler  give 
out  the  full  effective  work  without  smoke,  as 
was  supposed  impossible  by  Mr.  Brandram ; 
having  fitted  an  apparatus  to  a  boiler  of  66 
or  60  horse  power,  as  the  London  Zinc  Mills, 
City-road,  and  that  after  several  other  plans 
had  been  ineffectually  attempted ;  I  have  the 
satisfaction  of  being  informed  Uiat  it  an- 
swers its  purpose  admirably,  that  steam  is 
generated  more  quickly,  fuel  much  econo- 
mized, and  without  the  slightest  inconve- 
nience as  regards  *<  smoke."  This,  I  would 
also  remark,  is  not  consequent  upon  the  in- 
terposition of  Welsh  or  anthracite  coals,  as 
in  one  instance,  upon  visiting  to  inspect  a 
patented  apparatus,  I  found  was  the  case.  I 
did  hope  to  have  concluded  my  former  arti- 
cle  this  week,  but  feel  called  upon  to  make 
a  reply  to  the  letter  I  am  now  noticing,  and 
must  again  therefore  ask  a  continuance  of 
your  repeated  kindness. 

I  am.  Sir,  yours,  &c«.  The  Inventor  of 
Gardner's  Patent  Smoke  Consumer. 


HYDRAULIC  INQUIRY. 
To  the  Editor  qfthe  Mechanics*  Magazine. 
Sir, — I  shall  feel  much  obliged  by  your 
inserting  the  following  as  soon  as  conve- 
nient "H  is  a  stone  reservoir  of  water, 
and  H  JT  the  direction  of  a  pipe  9,660 
feet  long,  which  is  laid  beneath  the  surface 
of  the  earth,  and  gradually  declines  in  ele- 
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Tation  from  H  to  T.  The  diameter  of  the 
pipe  from  H  to  J,  a  distanoe  of  2,827  feet, 
18  9  inehes  ;  whilst  the  diameter  from  J  to 
T  it  10  inehe«,  and  the  difiereaee  in  ley  el 
between  H  and  T  is  186  feet.  Now  it  is 
found  advisable  to  lake  a  small  supply  of 
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water  to  a  reservoir  at  R,  the  distance,  J  R, 
beings  3,910  feet;  the  difference  of  level 
between  H  and  R  is  100  feet,  and  between 
H  and  J  98  feet.  The  pipe,  H  T,  after  ar- 
riving at  T,  has  to  supply,  b^  means  of 
branch  pipes,  a  district  1}  miles  in  dia- 
meter, varying  in  elevation  from  5Z  feet 
below  to  173  feet  above  the  point  T.  It  is 
required  to  ascertain  whether  such  a  pipe 
as  H  J  T  can  be  tapped  at  all  without  af* 
fecting  its  distributing  powers;  and  if  it 
can,  to  what  extent  may  it  be  tapped  at  the 
point  J." 

Hoping  that  some  of  your  able  practical 
correspondents  will  furnish  an  eany  reply, 
I  am,  Sir,  yours,  &c.. 

J    K  B 
Burnley,  March  12th,  1856. 


KECHAKICAL  LOCOMOTION. 
To  tfU  Editor  rf  the  Mtcktmiei*  Megwum, 

SiK, — ^Wiil  you  allow  me  to  make  a  few 
observations  respecting  the  rtiueh^isputed 
point»  "  What  is  the  nilcrum  in  the  loco- 
motive engine  f  '*  If,  as  one  disputant  says, 
the  rail  is  the  fulcrum,  then  th«  engines  of 
a  locomotive  oould  not  turn  the  maehinery 
when  lifted  off  the  rails,  which  we  know  is 
not  the  eaae.  Again,  supposing  the  axle  of 
the  driving  wheel  the  fulcrum,  why  should 
not  the  engine  advance  when  raised  from 
the  rails  f  This  being  an  impossibility,  my 
view  of  the  subject  is  this  t — ^The  fulcrum 
through  which  the  power  of  the  eylindere  is 
transmitted  to  the  driving  wheels  is  un- 
doubtedly the  axle  of  the  driving  wheels,  and 
is  the  only  fulcrum  neeessary  for  simply 
turning  those  wheels ;  but  when  it  is  required 
not  only  that  the  drivinff  wheels  should  re- 
volve, but  that  the  whole  machinery  should 
advance,  it  appears  very  clear  to  me  that 
another  Ailcrum  is  needed,  and  that  the 
other  fulcrum  is  the  rail. 

I  hope  Mr.  B.  Cheverton  will  give  his 


opinion  on  this  view  of  the  subject,  as  I  am 
sure,  from  his  letter,  it  is  in  principle  the 
same,  only  differently  expreesed. 

I  am,  Bir,  youta,  &0., 

J.H. 
Chester,  March  19, 1B56. 


THE  GLASS  DIAL  CLOCK. 
To  the  Editor  qfthe  Me^anies'  Magazine. 

Sir, — I  recollect,  some  years  ago,  one  of 

the  mechanical  wonders  describea  in  your 
useful  pages  was  a  singular  time-piece,  ap- 
parently consisting  only  of  a  glass  face,  with 
hour  and  minute  hands,  but  without  any 
other  apparent  works  to  give  the  motion  to 
the  hands  than  such  as  might  be  concealed 
in  the  hour  hand. 

Mr.  Malcomb,  the  clever  exposer  9f 
wisard  tricks,  ftc.,  at  the  Panoptioon,  is 
now  exhibiting  one  of  these,  of  a  large  sixe, 
in  his  pleasing  and  instructive  lecture,  in 
that  institution  i  but  he  does  not  explain  its 
construction,  for  commercial  reasons,  I 
suppose.  At  any  rate,  it  is  an  ol^ect  which 
must  excite  considerable  attention  and 
thought* 

Mr.  Malcomb  draws  the  plate  glasa  on 
which  the  dial  face  is  painted  out  of  its 
wooden  supporters,  showing  that  it  has  no 
conneetiou  with  them.  At  this  time  the 
hands  are  not  plaoed  in  the  centre  i  merely  a 
amall  bole  is  visible.  He  afterwariU  applies 
an  axis,  and  by  a  pinching  screw  eoeketi 
fixes  it  by  means  of  two  vtdeanixed  India, 
rubber  dises  tight  on  the  glaasb  He  then 
first  applies  the  hour  hand,  and  gives  it  a 
twirl  round,  showing  that  it  revolves  freely 
on  the  axis ;  snd  the  wonder  is  that  it  gra* 
dually  settles  itself,  aAer  several  pendulous 
vibrations,  to  the  exact  hour  of  time.  Ho 
then  fixes  the  minute  hand,  giving  that  a 
quick  circular  motion,  showing  apparently 
that  it  has  no  connection  with  the  sxia, 
further  than  being  suspended  upon  it,  as» 
after  several  revolutions  and  pendulous  vi- 
brations, the  handle  settles  to  the  minute  s 
and,  what  is  more  surprising,  the  hands 
progress,  keeping  the  proper  time.  At  any 
rate,  it  is  a  very  clever  piece  of  mechanism. 
There  may  be  clockwork  in  the  tabio  on 
which  the  dial  stands,  or  in  the  frame ;  and 
delicate  invisible  hands  may  run  behind  the 
glaas,  so  as  to  give  the  hands  motion  i  or 
quicksilver  may  be  cleverly  employed  in  th* 
hour  hand,  so  as  to  give  motion  for  a  oertaiA 


Pray,  can  any  of  your  readers  give  any 
explanation  of  this  clock,  or  tell  me  th« 
names  of  parties  interested  in  the  tame  t 
I  am,  8ir^  yours,  &c., 

.  A  Constant  Rbadeb. 


Mechulcs* 
Biagazloa. 
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SPECIFICATIONS  OP  PATENTS 
RECENTLY  FILED. 

Sleioht,  T.  An  improved  eompottnd  for 
curing  disordert  qf  the  bowels,  cholera^  diarr. 
hcea,  and  dysentery.  Patent  dated  August  9, 
1855.    (No.  1806.) 

This  inTention  consists  in  manufacturing 
a  medicinal  compound  fVom  tlie  following 
materials :  viz.,  the  apple  of  the  pinus  picea, 
or  silver  fir-tree,  which  must  be  pulverized, 
and  have  added  to  It  a  certain  quantity 
of  the  essential  oil  of  cassia,  of  peppermint, 
of  cloves  and  of  nutmeg,  or  of  their  equiva- 
lents,  dissolved  in  spirits  of  wine.  To  this 
mixture  tincture  of  opium  diluted  with 
water  is  added,  and  the  compound,  thus 
completed. 

Heaven,  A.  Improvements  in  machinery 
for  embroidering  fabrics.  Patent  dated  Au- 
gust 10, 1855.    (No,  1809.) 

This  invention  consists  in  piercing, 
punching,  or  cutting  holes  in  fabrics,  by 
means  of  stilettoes  and  punches  applied  to 
the  ordinary  embroidering  machines,  or  by 
other  means,  previous  to  their  being  em- 
broidered or  sewed  round  their  edges. 

MiCKLE,  W.  Improvements  in  smelling  or 
producing  ironffom  ore  in  blastfurnaces.  Pa- 
tent dated  August  10,  1855.     (No.  1810.) 

A  description  of  this  invention  will 
shortly  be  given. 

Lancaster,  W.  H.,  and  J.  Smith.  Cer- 
tain  improvements  in  the  mant^facture  <if  gas 
far  iliuminating,  heating,  and  other  purposes. 
Patent  dated  August  10,  1855.   (No.  1811.) 

These  improvements  consist  in  introduc- 
ing into  an  ordinary  gas  retort  a  certain 
quantity  of  charcoal  along  with  the  coal 
therein,  and  in  pouring  water  or  admitting 
steam  into  the  retort  during  the  process  of 
distillation,  by  which  decomposition  of  the 
coal  and  water  is  ejected  simultaneously. 

Claim. — ^The  manufacture  of  carburetted 
hydrogen  gas,  or  its  compounds,  by  the 
simultaneous  decomposition  of  coal  and  of 
water,  with  oi*  without  charcoal,  in  one  ves* 
sel  or  retort 

Durham,  G.,  and  C.  Wyatt.  Tm- 
provements  in  the  manufacture  qf  grease  for 
lubricating  the  axles  <f  railway  and  other 
carriages f  and  the  journals  of  machinery  ge- 
nerally. Patent  dated  August  10,  1855. 
(No.  1812.) 

The  inventors  take  1  ton  of  tallow,  |  a  ton 
of  soap,  and  2  cwt.  of  resin  (or  other  quan- 
tities m  like  proportions) ;  in  cold  weather 
a  less  quantity  of  resin,  say  1  cwt  will  be 
sufficient  To  these  ingredients  is  added 
warm  water  in  such  quantity  as  to  reduce 
Uie  mixture  to  a  semi-fluid  state,  or  the 
consistence  of  flour  paste.  The  tallow  and 
soap  may  be  melted  either  together  or  sepa- 
rately, the  watbr  ig  then  added,  and  then  the 


melted  resin,  the  whole  being  subsequently 
kept  stirred  till  cooL 

Finch,  £.  Improvements  tn  machinetyfar 
discharging  coals,  minerals,  and  other  ma^ 
terials,  from  railway,  tramway,  and  other 
waggons.  Patent  dated  August  10,  1855. 
(No.  1814.) 

A  description  of  this  invention  is  given  on 
page  276  of  this  number. 

Finch,  E.  Improvements  in  machinery  for 
loading  and  unloading  coal  and  other  vessels. 
Patent  dated  August  10,  1855.   (No.  1815.) 

This  ii^vention  consists  In  employing  for 
the  above  purpose  two  vertical  levers  or 
beams,  which  turn  on  a  horizontal  axis,  and 
carry  between  them  at  one  end  a  pulley, 
over  which  the  chain  passes  to  the  load, 
and  this  chain  is  also  connected  with  any 
suitable  mechanism  by  which  sufllcient 
power  is  obtained  to  lift  the  load  and  the 
levers  or  beams.  The  latter  carry  between 
them  at  their  other  ends,  and  on  the  other 
side  of  the  axis,  a  counterpoise  sufficiently 
heavy  to  lift  the  longer  arms  of  the  levers  or 
beams,  and  also  to  assist  in  raising  the  load. 
On  the  axis  on  which  the  beams  turn  is 
fixed  a  toothed  segment  into  which  an  end- 
less screw  works.  Thus,  by  working  this 
endless  screw  the  load  is  lifted  fVom  the 
ground,  and  as  the  screw  continues  to  work 
it  swings  between  the  two  levers  or  beams, 
it  having  been  previously  raised  by  the 
tackle  sufficiently  to  clear  the  counterpoise ; 
the  screw  is  afterwards  worked  until  the  load 
is  over  the  position  into  which  it  is  to  be 
lowered,  and  then  the  lowering  is  effected 
by  the  tackle.  The  inventor  prefers  to 
arrange  the  apparatus  on  a  carriage  to  run 
on  a  tramway,  and  to  mount  on  the  same 
carriage  a  small  steam  engine  to  Work  the 
endless  screw,  &c. 

MoRiN,  A.  Improvements  in  the  manufac- 
ture qf  artificial  fuel  Patent  dated  August 
10,  1855.    (No.  1816.) 

This  invention  consists  in  forming  a 
smokeless  fuel  from  small  coal  or  coke 
mixed  with  tar  or  bitumen.  Claim. — Dis- 
tilling  off  tar  and  other  matters  from  arti- 
ficial fuel,  by  heating  the  fuel  in  an  iron 
oven,  and  collecting  tne  volatilized  matters 
in  a  suitable  condenser  in  connection  there, 
with  ;  also  raising  the  heat  of  such  iron 
oven  after  the  distillation  has  ceased,  or 
nearly  so,  to  char  or  decompose  such  bitu- 
minous matters  as  will  not  distil  over,  and 
which  would  injure  the  quality  of  the  fuel. 

Stevens,  J.  L.  Improvements  in  steam- 
boilers.  Patent  dated  August  10,  1855. 
(No.  1817.)  ^ 

A  description  of  this  invention  is  ^iven 
on  page  276  of  this  number.  Claim. — An 
arrangement  of  the  parts  of  steam  boUeta 
so  as  to  form  combustion  or  igniting  cham- 
bers or  boxes  in  front  of  the  boilers,  such 
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ohamben  being  leparated  by  flues  or  tubes 
from  the  farnaces  thereof,  and  supplied  with 
atmospherio  air  to  mix  with  the  products 
of  combustion  within  those  chambers. 

Latoor,  p.  and  M.  An  improved  machine 
to  6e  med  for  cutting  nails  and  driving  them 
into  the  ehoe.  Patent  dated  August  10, 1855. 
(No.  1818.) 

The  inventors  describe  certain  arrange- 
ments of  machinery  by  means  of  which  the 
nail  is  both  made  and  driven  into  the  shoe. 

Laqeroren,  S.  Improvemente  in  paddle- 
wheels.  Patent  dated  August  10,  1855. 
(No.  1819.) 

Claims. — 1.  Constructing  paddle-wheels 
60  that  the  paddles  are  made  to  keep  ver- 
tical  positions,  or  positions  perpendicular 
to  the  current  of  the  water.  2.  Transmiu 
ting  the  same  force  and  speed  to  two  shafts 
on  the  same  wheel  by  means  of  a  cardan 
knee,  or  any  other  suitable  mechanical  ar- 
rangement. 

Ullmer,  £.  and  W.  Improvements  in 
m-jjchines' for  cutting  paper ^  card^  and  mill- 
boards,  and  other  Uke  substances.  Patent 
dated  August  10,  1855.    (No.  1821.) 

A  full  illustrated  description  of  this  in. 
vention  was  given  on  page  169  of  No.  1698; 

Hewitt,  'i'.  Improvements  in  machinery 
for  pulverizing  and  levigating  by  means  q/* 
pestle  and  mortar.  Patent  dated  August  11, 
1855.     (No.  1828.) 

This  invention  consists  of  certain  im- 
proved combinations  of  parts  for  imparting 
an  eccentric  or  concentric  rotary  and 
rolling  motion  to  the  pestles  of  mortars. 
The  handle  of  the  pestle  is  supported  in  a 
Rwivel  bearing,  and  the  upper  end  of  the 
handle  fits  in  a  slot  in  a  pulley,  or  is  con- 
nected to  a  sliding  bush  fitting  in  the  said 
pulley,  to  which  rotary  motion  is  given  in 
auy  suitable  manner. 

Pretsch,  p.  Improvements  in  the  appU- 
catioH  of  certain  designs  obtained  on  metallic 
surfaces  by  photographic  and  other  agency. 
Patent  dated  August  11,  1855.  (No.  1824.) 

This  invention  relates  to  a  former  one 
patented  by    the    inventor,    November  9, 

1854.  The  inventor  employs  copper  or 
other,'  suitable  plates  engraved  by  the 
former  process,  for  the  formation  of  cylin- 
ders, to  be  employed  in  calico  and  similar 
printing,  embossing,  and  for  other  pur- 
poses. Or  cylinders  may  be  formed  di- 
rectly by  the  electrotype  process,  by  means 
of  suitable  tubular  or  oUier  arrangements 
of  the  patentee's  engraved  plates  to  serve 
as  moulds,  and  the  cylinders  produced 
therefrom  may  be  strengthened  by  the  inser- 
tion of  metal  rollers,  cast  metal,  &o. 

Gardner,  J.  Improvements  in  the  manu- 
facture rf  salt.    Patent  dated  August  11, 

1855.  (No.  1825.) 

The  inyentor  constructs  evaporating  pans 


with  flat  or  nearly  flat  bottoms,  and  makes 
the  sides  project  or  dip  downwards.-  The 
upper  portion  of  the  pan  or  pans  is  used  for 
the  brine  or  saline  solution  to  be  evaporated, 
and  the  lower  or  chambered  portion  is  ap- 
plied only  to  collect  the  steam  arising  from 
any  pan  <a  pans  placed  underneath,  as  they 
are  in  his  arrangement. 

Reeves,  C.  E.  Improvements  in  the  con- 
struction of  repeating  fbre-  arms.  Patent  dated 
August  11,  1855.    (No.  1826.) 

These  improvements  relate, — 1.  To  an 
improved  arrangement  of  parts  for  facili- 
tating the  charging  of  fire-arms,  so  that  a 
repetition  of  discharges  may  be  effected  in 
quick  succession.  They  are  adapted  to 
breech-loading  fire-arms;  and  one  of  them 
has  for  its  object  the  securing  of  the  breech 
in  its  place  when  the  charge  is  inserted. 
The  moveable  breech  fits  into  the  end  of  the 
barrel,  and  is  held  in  close  contact  there- 
with by  the  lateral  pressure  of  a  wedge  or 
stop-piece  which  is  hinged  to  the  barrel  and 
lock-frame,  and  drops  between  the  rear  end 
of  the  breech  and  a  falie  breech.  In  order 
to  charge  the  gun,  this  stop-piece  is  first 
raised,  and  the  breech  is  then  slidden  back 
clear  of  the  barrel  into  the  space  vacated  by 
the  stop-piece,  by  means  of  a  finger  lever, 
with  which  the  moveable  breech  is  provided 
at  its  side.  The  moveable  breech  is  then 
turned  up  sufficiently  to  admit  of  the  charge 
being  placed  therein,  and  when  this  lias 
been  done,  the  breech  is  brought  down  asain 
into  a  line  with  the  barrel,  and  then  slidden 
forward  and  secured  in  position  by  the 
hinged  top-piece,  or  wedge.  2.  The  con- 
struction of  the  lock  is  simplified,  by  caus- 
ing the  main  string  to  bear,  through  the 
intervention  of  the  anti-friction  roller,  di- 
rectly on  the  tumbler  to  which  the  hammer 
is  attached,  and  by  providing  bearings  for 
the  tumbler  in  the  trigger-plate,  instead  of 
the  lock-plate,  which  is  on  the  under  side  of 
the  gun  stock. 

Brown,  W.  Improvements  in  the  manu- 
facture of  sheet  metals,  casks,  and  kegs. 
Patent  dated  August  11,1 855.  (No.  1827.) 
Claim,  —  The  manufacture  of  caaks  or 
keys,  each  with  six  equal  sides,  when  using 
sheet  iron,  tin  plate  or  other  sheet  metal, 
and  when  made  with  flanohed  heads  or  ends. 

TuRLETTE,  L.  A  portable  aiarm-apparatus, 
for  the  prevention  of  robbery  by  false  keys,  !jfc. 
Patent  dated  August  11,  1855.  (No.  1828.) 
The  inventor  describes  an  improved  ap- 
paratus for  indicating  any  burglarious  at- 
tempt to  enter  doors  or  windows  to  which 
it  is  applied,  by  causing  it  to  ring  an  alarm, 
and  also  light  a  candle,  by  firing  a  percus- 
sion cap. 

Morrison,  A.  C.  An  improved  con^pcmnd 
or  mixture  for  feed^  hones  and  other  cattle. 
Patent  dated  August  11, 1855.  (No.  1829.) 


SPECmOATIONS  OF  PATENTS  HECENTLY  FILED.    HiJlh%''&«.  281 


This  inTention*  is  an  improTement  upon 
a  former  one  patented  by  Mr.  G.  W.  Henri, 
January  SO,  1855,  and  it  consists  in  com- 
bining kidney  beans,  barley,  oats,  rice, 
linseed,  liquorice,  nitre,  carraway,  Peruvian 
bark,  galingal,  gentiafl,  sulphur,  salt,  and 
resin,  with  peas,  cream  of  tartar,  carbonate 
of  soda,  grains  of  paradise,  ginger  root, 
Iceland  moss,  arrowroot,  aniseed,  carda- 
mums,  turmeric,  cascarilla  bark,  calumba 
root,  oanella,  alba,  and  guiaiacum. 

Top  BAM,  £.  Apparatus  for  cleaming  out 
the  sediment  from  the  water  in  steam  boilers, 
and  preventing  incrustation  of  the  same.  Pa* 
tent  dated  August  11,  1855.    (No.  1830.) 

This  invention  is  described  on  page  275 
of  this  number. 

Normandy,  L.  A  new  circular  weaving 
machine.  (A  communication.)  Patent  dated 
August  18, 1855.    (No.  1831.) 

The  patentee  describes  a  machine  com- 
bining — 1.  A  circular  and  flexible  reed. 
2.  A  circular  inclined  surface,  working  both 
as  a  shuttle-driver  and  a  batten.  3.  Cer. 
tain  warp-guiding  blades  disposed  in  a 
circular  manner.  4.  A  shuttle  of  a  curved 
shape.  The  principle  of  circular  weaving 
by  means  of  a  shuttle  and  a  flexible  beating- 
reed,  is  considered  by  the  patentee  to  be 
new. 

Greoort,  W.  jr.  Improvements  in  the 
construction  qf  camp  furniture.  Patent  dated 
August  13,  1855.     (No.  1832.) 

This  invention  relates—l.  To  a  novel  con- 
struction of  folding  bedstead,  which  admits  of 
being  folded  to  form  a  couch  or  chair,  with 
or  without  arms,  and  permits  of  the  addition 
of  a  canopy  to  the  head  of  the  bed.  2.  To 
certain  means  of  packing  the  folding  bed- 
stead for  transport,  and  of  rendering  the 
chest  which  receives  the  bed  available  for 
a  variety  of  camp  uses. 
<  Hancock,  W.  Improvements  in  the  mcmtt- 
facture  tf  casks  or  barrels,  or  qf  the  linings  of 
ike  same,  and  which  improvements  are  also 
appticable  to  other  hollow  vessels.  Patent 
dated  August  13,  1855.    (No.  1833.) 

These  improvements  relate— 1.  To  a  new 
mode  of  manufacturing  casks  or  barrels  of 
gatta  percha,  or  compounds  of  gutta  percha. 
2.  To  a  new  mode  of  manufacturing  linings 
of  casks  or  barrels,  which  are  not  of  them- 
selves air  or  water  tight,  and  by  these  means 
rendering  them  so. 

Draper,  E.  D.  and  G.  An  improved 
vessel  or  can  for  oiling  machinery*  (A  com- 
munication.) Patent  dalted  August  13, 
1855.    (No.  1835.) 

A  description  of  this  invention  will  shortly 
be  given. 

Blackburn,  R.,  and  W.  L.  Duncan. 
Improvements  in  bleaching.  Patent  dated 
August  13,  1855.    (No.  1836.) 


This  invention  consists  in  causing  cloths 
or  yarns  to  be  moved  in  an  extended  state 
in  the  liquors  employed  in  bleaching,  in 
such  manner  that  the  several  vessels  re- 
quired being  contiguous  to  each  other,  the 
cloths  or  yams  enter  the  liquor  in  the  first 
and  circulate  to  and  fro  several  times  there- 
in,  then  pass  into  the  liquor  in  the  next 
vessel,  circulate  there,  then  pass  into  the 
third,  and  so  on. 

Butler,  T.  Improvements  in  locks.  Pa- 
tent dated  August  13,  1855.    (No.  1837.) 

This  invention  consists  in  affixing  a  num- 
ber of  stumps  to  the  bolt  of  a  lock,  which 
stumps  bear  against  circular  pieces  of  metal 
revolving  on  centres  connected  with  the 
upper  plate  of  the  lock;  these  circular 
pieces  form  stops,  against  which  the  stumps 
bear.  In  the  revolving  stops  are  formed 
grooves  through  which  the  stumps  pass 
when  the  bolt  is  shot  in  or  out  Thus  the 
bolt  cannot  be  moved  until  each  of  the  stops 
is  arranged  with  its  groove  opposite  to  the 
stump  which  is  to  pass  through  it  The 
stops  may  be  turned  by  hand  from  the  ex- 
terior of  the  lock ;  but  it  is  preferred  so  to 
arrange  them  that  they  can  only  be  turned 
by  a  key  through  holes  arranged  round  the 
main  key-hole  on  the  face  of  the  lock.  The 
front  ]>Iate  of  the  lock  is  also  arranged  with 
hooks,  which  catch  into  the  bolt,  so  that 
the  plate  of  the  lock  can  only  be  removed 
when  the  bolt  is  half  shot,  or  in  some  other 
given  position. 

Thornton,  A.  and  F.  Improvements  in 
the  manufacture  of  elastic  or  knitted  plush  or 
piled  fabrics  for  hats  and  other  purposes. 
Patent  dated  August  13,  1855.   (No.  1838.) 

This  invention  has  for  its  object  improve- 
ments in  combining  knitting  machinery  for 
making  tubular  knit  fabrics,  with  pile 
thereon,  suitable  for  the  manufacture  of 
hats,  &c. 

Kempson,  T.  a  new  or  improved  steam 
engine  and  boiler.  Patent  dated  August  14, 
1855.    (No.  1839.) 

The  inventor  describes  a  direct-action 
steam  engine  in  which  one  high -pressure 
and  one  low-pressure  cylinder  aie  arranged 
in  the  ssme  line,  and  having  a  double-act- 
ing air-pump  also  in  the  same  line  as  the 
cylinders ;  also,  a  steam  boiler  in  which  the 
fire  pursues  a  peculisr  course  through  the 
flues,  and  which  is  set  upon  metal  supports. 

Sanders,  G.,  and  R.  E.  Donovan,    /ot- 

provements  in    maintaining  the   level  of  the 

water  or  other  liquids  in  gas-meters  and  steam 

I    boilers,  and  regulating  or  controlling  the  action 

I   of  such  apparatus.     Patent  dated  August  14, 

:   1855.    (No.  1841.) 

I       The    inventors     effect   their    object   by 
I   means  of  one  or  more  floats  or  compen- 
sators of  peculiar  construction,  that  is   lo 
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say,  a  solid  or  hollow  body  capable  of  re- 
▼Giving  on  an  axis,  and  so  loaded  or  ba- 
lanced that  it  shall  sink  into  the  liquid 
only  in  proportion  as  the  liquid  is  with- 
drawn  by  evaporation  or  otherwise,  and  shall 
rise  above  the  level  of  the  liquid  in  propor- 
tion as  liquid  is  added,  thus  maintaining  a 
constant  liquid  level. 

Shears,  O.  An  improved  construction  of 
stereoscopes.  Patent  dated  August  14, 1855. 
(No.  1842.) 

The  inventor  makes  each  of  the  sides  of 
the  instrument  of  two  pieces,  and  connects 
these  together  by  a  butt  hinge,  so  that  the 
sides  may  be  folded  up.  He  also  attaches  to 
the  inner  face  of  these  pieces  a  vulcanized 
India-rubber  spring,  in  such  manner  that 
when  the  stereoscope  is  opened  the  springs 
will  retain  the  parts  in  position. 

Mel  LOR,  M.  Certain  improvements  in 
self-acting  mules.  Patent  dated  August  14, 
1855.     (No.  1848). 

This  invention  relates  to  such  mules  as 
Sharp,  Roberts,  and  Co.'8,  and  consists  in 
placing  the  winding-on-drunn,  so  tliat  its 
axis  corresponds  with  that  of  the  horizontal 
shaft  which  imparts  motion  to  the  vertical 
drums,  and  in  keying  on  this  axis  of  the 
drum  or  shaft  the  ratchet-wheel  upon  which 
the  click  or  pawl  of  the  winding-on-drum 
acts,  &c. 

Haddan,  J.  C.  Improvemenii  in  the  manu- 
facture  of  cannon.  Patent  dated  August  14, 
1855.     (No.  1845.) 

This  invention  consists — 1.  In  lining  the 
interior  of  old  and  of  new  cannon  with 
tubes,  formed  externally  to  fit  the  cannon, 
and  internally  with  a  rifled  or  other  bore, 
such  tubes  being  either  in  one,  two,  or  more 
pieces  longitudinally,  or  transversely,  or 
both,  and  inserted  after  the  body  of  the 
cannon  has  been  cast.  In  manufacturing  or 
adapting  cannon  with  Y  or  other  fittings, 
to  receive  removeable  telescopes,  or  sighting 
tubes  with  cross  wires,  or  other  arrange- 
ments for  centreing  correctly,  so  that  the 
telescopes  or  sighting  tubes  may  be  re- 
moved  immediately  before  firing.  This 
part  of  the  invention  is  performed  by  fixing 
upon  the  exterior  of  the  cannon  fittings  si- 
milar to  those  in  use  for  holding  the  tele- 
scope of  the  ordinary  Y  level  or  theodolite, 
omitting  the  straps  which  fix  it  down  ;  but 
these  may  be  used  if  desired. 

Statham,  S.,  and  W,  Smith.  Improve- 
ments in  electric  telegmph  cables  or  cores  for 
the  same.  Patent  dated  August  15,  1855. 
(No.  1848.) 

Claims. — 1.  The  construction  of  electric 
telegraph  cables,  or  cores  fof  cables,  by 
laying  one  or  more  wires  spirally  round  a 
core  of  insulating  material,  with  or  without 
a^rire  therein,  or  of  fibrous  material,  covered 
with  insulating  material,  prior  to  luch  wires 


receiving  their  final  insulation.  2.  The 
constructing  of  electric  telegraph  eiiblea  or 
cores,  by  adding  to  a  cable  or  core  formed 
as  above,  snccessite  alternate  layers  of  wires 
and  insulating  material,  as  deseribfcd.  8.  Ail 
improved  joint  described. 

Newton,  A.  V.  Improved  machinery  for 
mant^facturing  raUroad  chairs.  (A  com- 
munication.) Patent  dated  August  15, 
1855.     (No.  1850.) 

This  invention  consists  in  arranging  and 
combining  with  a  suitable  frame  a  cam 
shaft,  which,  through  a  rocking  lever,  de- 
presses a  die  that  holds  fast  the  metal  which 
IS  to  form  a  railroad  chair  while  being  ctit 
by  a  pair  of  roller  shears,  such  shears  being 
forced  upwards  by  a  second  levtit  operated 
by  the  same  cam  shaft  Also,  In  combina- 
tion with  the  said  roller  shears  two  a4justa- 
ble  benders,  secured  at  opposite  sides  of  the 
machine,  and  operated  by  cams  on  the  end 
of  the  cam  shaft,  for  the  purpose  of  bending 
over  the  lips  of  the  chair,  as  they  are  cut 
and  raised  by  the  action  of  the  roller  shears, 
so  as  to  give  them  the  form  of  the  die,  from 
which,  when  the  chair  is  shsped,  it  is  dis- 
charged by  the  acdon  of  a  forked  rod  or 
plunger. 

Avert,  J.  An  improved  apparatus  to  he 
applied  to  drawers  to  secure  them,  and  to  gfne 
notice  when  any  attempt  is  made  to  open  the 
same  by  any  improper  persvn.  (A  tiommutti- 
cation.)  Patent  dated  August  16,  1855. 
(No.  1851.) 

This  invention  consists  in  making  the 
knob  of  a  drawer  moveable,  and  so  com- 
bining it  with  an  alarm  apparatus,  as  to 
cause  an  alarm  to  be  sounded  whenever  an 
attempt  to  open  the  drawer,  by  pulling  on 
the  knob,  is  attempted. 

Barber,  J.  Certain  improvements  in 
steam  engines.  Patent  dsted  August  If, 
1855.    (No.  1858.) 

The  inventor  describes  an  arrangemetit  of 
parts,  which  c&nnot  be  wtell  described  with- 
out illustrations,  and  which  is  designed  ttt 
increase  the  effective  power  of  the  steam 
engine  by  enabling  the  crank  to  pass  the 
centre  with  greater  facility  than  hitherto. 

Mat,  F.  Improvements  in  obtaining  in^ 
stantaneoue  light.  (A  commutiication.)  Pa- 
tent dated  August  15,  1855.    (No.  1854.) 

This  invention  consists  In  fbrmisg 
matches  with  a  composition  which  shall  not 
be  liable  to  ignite  wnen  subjected  to  simple 
friction,  unless  th^  surface  Used  fbr  obtain- 
ing the  friction  be  properly  prepared  with 
reference  to  the  materials  placed  on  th6 
matches. 

Fontainemoreau,  p.  A.  L.  db.  Certmn 
improvements   in    Jacquard   maeMnes.      (A 
communication.)    Patent  dated  August  16, 
1855.    (No.  1855.) 
^  This]  inyention 'oQ]iustt«»l.  la  the  em- 
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ployment  of  sinall  iron'blAdes  in  oonneotion 
wUb  a  meUl  cylinder  or  drum  pierced  with 
holes  to  form  the  design,  u  a  substitate  for 
the  cards  of  ordinary  Jaoquard  looms.  2. 
Jn  the  construetion  and  arrangement  of  ap- 
paratus for  piercing  thin  sheet  metal  to 
form  the  design  'on  the  cylinder  or  drum, 
«e. 


raO¥I8IORAl4  SPECIFICATIONS  {fOT  PRO- 
CEEDED  yriTU. 

ADAVfli  W.  B.  Improvementt  in  kteomo- 
Hm  engines  and  their  trains.  Application 
dated  August  9,  18S5.    (No,  1807.) 

This  invention  consists  in  raising  the 
driving  wheels  of  locomotive  engines  to  such 
a  height  above  Uie  rails  that  they  may  rest 
on  their  peripheries,  supported  bv  the  peri> 
pheries  of  rolling  wheels  beneath  tnem,which 
fatter  sre  supported  on  the  rails  or  road  in  such 
manner  that  each  driving  wheel  will  rest  on 
two  rolling  wheels,  and  the  weight  being  thus 
distributed  on  two  wheels  will  permit  of  a 
great  amount  of  adhesive  power,  without 
crushing  the  tyres,  or  rails,  or  road;  the 
rolling  wheels  being  all  loose  or  revolving 
on  their  axles,  it  will  not  be  requisite  that 
-  they  should  all  be  of  exactly  equal  dia- 
meters  ;  nor  will  it  he  necessary  to  confine 
the  rolling  wheele  to  any  particular  dia^ 
meter,  for  their  rolling  movement  will  eor- 
respond  to  the  length  round  the  driving 
tyres;  and  two  pair*  of  rolling  wheels 
coupled  together,  with  the  dnring  wheels 
preesing  on  them,  will  he  a  substitute  for 
what  is  usually  tailed  a  coupled  engine. 

RoBERTSOV,  J.  Imprmfememie  in  the  mo. 
nrfaeUare  rf  casks  and  other  wooden  veueU, 
tmd  w  maAinerf  er  appar aims  fir  those  pw- 
AppUeatioa  dated  August  9,  18£fi. 


<No.  1808.) 

This  invention  relates  to  certain  improved 
modifications  of  and  adaputions  to  the  ma- 
chine for  topping,  sloping,  hollowing,  and 
grooving  casks,  for  which  letters  patent, 
dated  29th  July,  1848,  were  obtained  by  the 
patentee,  and  it  oonsisU,  first,  in  the  use  of 
metal  and  other  guards  fitted  on  to  the  back 
or  front  side  of  ttie  cutters,  which  efibct  the 
topping,  sloping,  and  hollowing  of  the  casks 
and  stares,  by  whioh  means  the  danger 
aiifing  firom  the  euttera  being  brought  too 
quickly  against  the  wood,  and  eonsequentlv 
digging  too  deeply  therein,  is  entirely  avoided. 
The  second  part  of  the  invention  relates  to 
an  arrangement  for  adjusting  the  rerti- 
eal  position  of  the  cask,  m  the  machine  for 
topping,  ftc,  by  employing  a  double  table, 
the  upper  plate  of  which  is  made  to  rise  or 
fSdl  by  means  of  a  screw. 

Bettelet,  J.  Improvemenis  in  the  ma- 
nnfiKture  rfsMpe  t^ioin  eahhs.  Application 
dated  August  10,  1855.    (No.  1818,) 

AooorOiBg  to  ibi«  inventioa  abipa'  obain 


cables  are  made  of  iron  of  various  sectional 
forms,  in  place  of  iron  circular  in  section. 
They  are  also  made  of  links  in  which  the 
sides  are  bentjtopfether  sufficiently  to  prevent 
the  fouling  or  riding  over  each  other  of  the 
two  contained  links.  Or  the  fouling  of  the 
links  is  prevented  by  making  the  links  of 
iron  rolled  with  projections,  which,  in  the 
finished  link  stand  partially  across,  and 
keep  the  contained  links  in  their  proper 
places.  Sometimes  these  two  methods  are 
combined.  The  use  of  a  stay  in  the  link  is 
by  these  means  avoided,  while  the  fouling 
is  still  prevented. 

Ihnbs,  O.  R.  Iw^rovements  in  raising 
and  lowering  rolling  blinds,  (Acommunica- 
tion.)  Application  dated  August  10,  1855. 
(No.  1820.) 

This  invention  consists  in  cutting  a  Ion- 
gitudinal  slot  or  groove  the  entire  length 
of  the  roller  on  which  the  blind  is  to  be 
fixed,  and  in  providing  a  lath  of  hsrd  wood 
or  metal  to  secure  the  edge  of  the  blind  in 
the  groove. 

Baraqnon,  p.  L.  P,  J  certain  appa^ 
raius  fir  prewrving  and  reckoning  coin. 
Application  dated  August  11,  1855.  (No. 
1822.) 

The  construction  of  a  new  purse  or  appa- 
ratus for  indicating  the  amount  of  money 
or  other  articles  which  it  contains,  to  be 
called  "  Baragnon's  Comte  Monnaie,  or 
Self-acting  Counter.*'  It  consists  of  a 
solid  cylindrical  block  of  wood,  ivory,  or 
other  material,  which  haa  formed  in  it  cir- 
cular holes  for  the  coins,  in  each  of  which 
holes  is  fixed  a  spiral  spring  having  a  disc  of 
metal  attached  to  the  top  of  it  and  upon 
which  the  coin  is  placed.  To  the  edge  of 
the  disc  is  fixed  an  indicator  which  shows 
by  rising  and  falling  beside  a  graduated 
scale  the  amount  of  money  in,  or  taken  out 
ot,  the  aperture. 

HoaapisifP,  W.  Improvements  in  the 
OQiutruetion  rf  Qxl^hoges  fir  railmiy  ear'- 
riages.  Application  dated  August  18,  1855. 
(No.  183^) 

Instead  of  forming  the  principal  part  of 
the  axle-box  of  several  separate  pieces  of 
metal  the  inventor  oasts  it  iq  one  piece  and 
of  suoh  shape  as  to  dispense  with  hinges, 
pins,  rivets,  or  screws  or  other  fittings.  The 
top  of  the  axle-box  is  likewise  peculiarly 
formed,  in  order  to  receive  and  hold  the 
weight-spring  upon  which  the  carriage 
rests  without  the  use  of  screws,  &e.  The 
cover  of  the  grease-box  is  also  maintained 
dust-proof  by  means  of  a  spring,  so  con- 
trived as  to  require  neither  fitting  nop 
fMtening  to  the  a^e-box. 

yBMABi.Ea,  J.  Imaropem^nis  in  oma. 
menting  articles  made  qfclay  and  other  simiiar 
plastic  materials.  Application  dated  August 
14,  1855.     (No.  1840.) 

This  invention  oonaiste  In  the  production 
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upon  the  surfaces  of  such  articles  of  de- 
pressed or  undersank  ornsments  or  patterns, 
by  pressing  the  surface  of  each  of  the 
articles  to  be  ornamented,  whilst  in  a  plastic 
state,  against  the  face  of  a  mould  or  die. 

Marion,  L.  An  apparatus  for  eansumtng 
smoke.  Application  dated  August  14, 1855. 
(No.  1844.) 

This  invention  consists  in  admitting  air  at 
the  bridge  of  the  furnace  through  a  plate 
on  which  is  formed^noszles,  which  distribute 
the  air  admitted  in  many  directions,  and  the 
air  thus  admitted  is  heated  at  the  bridge,  by 
using  a  flame  bed  of  iron,  which  forms  the 
top  of  the  passage  by  which  the  air  is  led  to 
the  bridge.  A  small  quantity  of  air  is  also 
admitted  by  apertures  opening  into  the  body 
of  the  furnace  before  the  bridge,  and  doors 
are  adapted  to  the  passages  leading  to  these 
apertures,  so  that  the  quantity  of  air  ad- 
initted  can  be  regulated  at  will. 

CooRLAN,  J.  jtn  improved  method  qf 
pivoting  artificial  teeth.  Application  dated 
Aufcust  15, 1855.     (No.  1846.) 

This  intention  consists  "in  the  use  of 
capillary  tubes  in  lieu  of  the  solid  wire  now 
used." 

PouQET,  L.  A.  Improvements  in  moderator 
lamps.  Application  dated  August  15, 1855* 
(No.  1847.) 

These  improvements  consist  in  establish- 
ing iu  the  oil  Tessel  of  these  lamps  a  sort  of 
pouch  or  diaphragm,  formed  by  any  suitable 
flexible  and  elastic  material,  and  of  suffi- 
cient  strength  in  order  that  on  being  pressed 
on  the  surface  of  the  oil  this  latter  is  forced 
up  through  th«  ascending  tube  towards  the 
burner. 

Napier,  G.  Constructing  Jumaees  for 
marine  and  other  boilers,  as  well  as  for  other 
fumacesy  together  with  the  apparatus  employed 
therein  for  the  purpose  qfhemting  the  air  pre- 
vious to  entering  the  furnace  or  Jumaees^  and 
for  consuming  the  smoke  and  the  saving  ^f 
fuel.  Application  dated  August  15,  1855. 
(No.  1849.) 

This  invention  consists  "  of  two  or  more 
furnaces  with  two  or  more  flues  to  each 
furnace,  one  of  which  flues  being  for  the 
purpose  of  conveying  the  air  from  the  front 
of  the  boiler  or  building  or  other  more  con- 
venient part  to  a  retort  or  receiver  com- 
prising  two  or  more  separate  chambers  or 
compartments,  according  to  the  number  of 
furnaces  in  use,  which  it  is  proposed  to  place 
in  such  a  situation  and  so  constmeted  that 
the  air  being  made  to  pass  through  it  be- 
comes heated  to  a  hiffh  temperature,  and 
then  conveyed  from  behind  or  otherwise  by 
means  of  an  under  flue  into  the  ash-pit 
(which  is  closed)  passes  up  between  the  fur- 
nace bars." 

Johnson,  J.  H.  Improvements  in  reins. 
(A  communication.)  Application  dated  Au- 
gust 15,  1855.    (No.  1852.) 


These  improvements  consist  in  adapting 
a  thin  steel  rod  or  bar  to  each  of  the  straps 
of  the  reins,  the  bar  extending  from  the 
bit  to  a  considerable  distance  along  the 
bridle  or  straps,  leaving  that  portion  of  tb« 
reins  forming  the  two  sides  perfectly  flex» 
ible,  as  in  the  ordinary  reins.  The  bridle 
thus  constructed  will  be  comparatively  rigid 
in  one  part,  and  perfectly  flexible  in  another, 
thus  giving  greater  control  over  the  ani- 
mal, as  it  may  be  pulled  by  one  rein  and 
pushed  by  the  other. 


PROVISIONAL  PROTECTIONS. 

Dated  December  5,  1855. 

27S5.  Thomas  Mara  Fell,  of  Frederick-stieet. 
Gray's-inn-road,  Middlesex,  civil  engineer.  An 
improved  ships'  cooking  and  distUling-apparatus. 
and  improvements  for  the  production  of  fkesh 
water  flrom  lea  or  salt  water. 

Dated  January  3,  1856. 

tl.  Edward  Vanaittart  Neale,  of  Rossell-plaee, 
Fitsroy-square,  Middlesex,  Esq.  Impiovements 
in  labels. 

DaUd  January  8,  1856. 

57.  Claude  Louis  Pariset,  chemist,  of  Paris, 
French  Empire.  An  Improved  paste  for  maau- 
fkctoxing  paper,  pestebeard,  and  other  similar  pro- 
duets. 

59.  Carlo  Pietronl,  of  London  -wall,  London, 
merehant.  Improyemente  in  printing  on  doth 
and  otlier  fhbzics.  A  eommonleation  ftom  O. 
Bosd,  of  Vienna,  Austria. 

Dated  January  21,  1856. 

157.  John  Coope  Haddan,  of  Cannon-row,  West- 
minster, civil  engineer.  Improvements  in  omni- 
buses and  other  similar  esnuges. 

Dated  January  25,  1856. 

197.  Ftiix  Chauehard,  of  Paris,  France.  Im- 
provements in  the  manufacture  of  paper  and 
pssteboard  ftom  vegetable  and  wood  substances. 

208.  John  Beads,  of  Pendleton,  near  Manches- 
ter, Lancaster,  manager.  Improvements  in  ma- 
chinery or  apparatus  for  spinning  cotton,  wool,  or 
other  fibrous  substances  where  self-acting  mules 
aroused. 

Dated  February  4,  1856. 

295.  Alexandre  Tolhausen,  of  Duke-street,  Adel- 
phi,  Middlesex,  Interpreter  at  the  Imperial  Court 
of  Paris.  Certain  improvements  in  machineiy  for 
picking,  carding,  and  combing  fibrous  substances. 
A  communication  from  R.  Kitson,  of  Lowell,  Uni- 
ted States. 

Dated  February  5,  1856. 

314.  Alexander  McDougall,  of  Manchester,  Lan- 
caster, manufacturing  chemist.  Improvements  In 
treating  bones,  other  animal  matters,  and  other 
substances  containing  phosphates,  for  the  purpose 
of  obtaining  manure  and  other  products. 

Dated  February  7,  1856. 

SS2.  William  Kenworthy,  of  Blackburn,  Lan- 
caster, manufacturer.  Certain  improvements  in 
self-acting  mules. 

Dated  February  15,  18^6. 

891.  Edward  Oldfleld,  of  the  firm  of  Oddy. 
Thompson,  and  Oldfield,  of  the  Adelphi Ironworks, 
Salford,  Lancaster,  maohine-aakers.  Certain  Im- 
provements in  sel(«eting  mules  for  spinning. 
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^  S9S.  Edmund  Leach,  James  Leach,  and  Edmund 
Leach  the  yoonfrer,  of  Rochdale,  Lancaster,  ma- 
chine-makers. Improvements  In  machinery  or 
apparatns  for  preparing,  spinning,  and  drying 
yams,  and  manufactnring  the  same  into  cloth. 

395.  Ehencxer  Dobell.  of  Hustings,  Sussex, 
Jeweller.  ImproTements  in  lamp-glasses  or  con- 
ductors of  light. 

897.   John  Henry  Johnson,  of  Lincoln's -inn- 
flelds,  Mtdd!esez,  gentleman.    Improvements  in 
fonntsin  pens.      A  cnromunlcatlon  ftrom  N.  A.  • 
Piinee,  of  Kev  Tork,  United  States. 

IkiUd  Fthrwvr^  16,  1856. 

'S99.  Andr6  Prosper  Rochette,  of  Brighouse,  near 
Huddersfleld.  Improvements  in  treating  soap- 
suds to  obtain  products  therefrom. 

401.  Frederick  Parker,  of  the  Halve,  Trowbridge, 
Vilts.  engineer.  Improved  apparatus  for  affording 
exercise  to  the  human  body. 

40S.  Hyam  Jacob  Hyams.  of  Stanhope-street, 
Hampttead-road,  Middlesex,  gas-meter  maker. 
Improvements  in  the  construction  of  gas-meters. 

1}aUd  February  18, 1856. 

404.  William  Wlllcocks  Sleigh,  of  London,  phy- 
sician an4  surgeon.  Producing  motive  power, 
which  he  entitles  "  The  Hydrostatic  Motive-power 
Bngioe." 

405.  Alfted  Vincent  Newton,  of  Chancery-lane, 
Middlesex,  mechanical  draughtsman.  Improve- 
ments in  the  construction  of  steam  engines  for  the 
purpose  of  converting  the  reciprocating  motion 
into  a  rotary  motion,  and  for  operating  the  slide- 
valves.    Acommnnicntion. 

407.  Henry  Hodgkinson,  of  Donegall-street-place, 
Belfast,  Antrim.  Improved  machinery  or  ^»para- 
tns  for  bleaching  cotton,  linen,  and  other  woven  or 
textile  fabrics.  ,  ,         ^  ^ 

409.  Moss  Defriea,  of  tliefinn  of  Jonaa  Befries 
and  Sons,  of  Houndaditeh.  An  improvement  in 
supplying  oil  to  the  burners  of  lamps. 

Dated  Febmary  19, 1856. 

411.  IViUIam  Henry  Walenn,  of  Chancery-lane, 
London,  Middlesex.  Improvements  In  saw-teeth. 
A  communication  flrom  K.  Barlow,  of  Newark, 
United  States.  ^  ^    ^,    ^  ^    ^ 

4 IS.  Sylvester  Emil  Siohel.  of  Bradfork,  York, 
merchant.  Certsln  improvements  in  apparatus 
for  weaving  ribbed  cloth  and  bands  of  chenille.  A 
communication.  «.     ,  .      ^ 

415.  William  Henry  Bowers,  of  Singleton-street 
South,  East- road,  Middlesex.  Improvements  in 
the  construction  of  railways. 

417.  John  Oedge.  of  Wellington-street  South, 
Middlesex.  Improvements  In  curry-combs.  A 
communication  ftom  F.  B.  Loubatieres,  of  Agen, 
France.  ^  ^  ^      . 

419.  Charles  Scott  Jackson,  of  Cannon-street. 
London,  Lieut.  R.  N  An  improvement  in  pre- 
serving and  disinfecting  timber  and  other  sub- 


421.  William  Savory,  of  Gloucester,  engineer, 
and  Henry  Arkell,  of  the  same  plaoe,  builder. 
Improvements  in  apparatus  for  the  passage  of 
water  and  other  fluids. 

Dated  February  20,  1856. 

4SS.  Thomas  Smith  and  Joseph  Oill,  of  Hebden- 
bridgiCYork,  manufteturers.  Improvements  in 
the  mode  or  method  of  caaing  horisontal 
shafting. 

4k7.  James  Knowles,  of  Eagley-bank,  near 
Bolton  le-Moors,  Lancaster,  coal  proprietor.  Im- 
provementa  in  the  construction  of  metallic 
pistons.  . 

4t9.  John  Oedge,  of  Wellington-street  South, 
Middlesex.  Improvements  in  syphons.  A  com- 
munication from  B.  A.  S.  Duvlgnau,  Franc^ 

451.  John  Freer,  of  Rothley,  Leleester,  agricul- 
tural iapleBMiit  naktr.    Impiortmnif  s  {n  mar 
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chines  for  planting  grain  and  seed,  and  an  im- 
proved seed  feeder  and  meter  for  planting  ma- 
chines. 

459.  John  Henry  Johnson,  of  Lincoln's  -  inn  - 
fields,  Middlesex,  gentleman.  Improvements  in 
»team  -  engines.  A  communication  from  N. 
Duvoir,  of  Lian court,  France,  mechanician. 

496.  Jeremiah  Clark,  of  Moorgate- street,  Lon- 
don, stationer,  and  James  Austin,  of  the  same 
place,  stationer's  assistant.  Improvements  in 
apparatus  for  stoppering  or  closing  bottles.  Jars, 
and  other  similar  vessels.  ,     , 

497.  Henry  Sherwood,  of  Esholt,  near  Leeds, 
York,  woollen,  and  worsted  manufkcturer.  Im- 
proved means  of  treating  the  "spun  waste"  of 
wool,  cotton,  silk,  flax,  hemp,  and  other  fibrous 
substances  so  as  to  render  it  suitable  for  re- 
working. ^^ 

498.  John  Barsham,  of  Kingston-upon-Thames. 
Surrey,  manufacturer.  ImprovemenU  in  the 
manufacture  of  cases  or  packings  for  bottles  and 
jars. 

459.  William  Oliver  Johnston,  of  Broon-hlll 
Colliery,  Acklington,  Northumberland,  engineer, 
and  John  Dixon,  of  High  Bridge  Works,  New- 
eastle-upon.Tyne,  engineer.  Improvaments  In 
cutting  and  working  coal. 

Dated  February  21,  1856. 

441.  Louis  Augusta  Joyeux,  of  Marseilles, 
France.     Improvements   in    obtaining   motive 

^445!*  William  Dawson,  of  Otlev,  York,  machine 
maker.  Improvements  in  machlnerr  or  appara- 
tus fbr  cutting  paper  or  other  materials. 

445.  John  Gedge  of  Wellington -street  South, 
Middlesex.  Improvements  in  looms.  A  commu- 
nication flrom  J.  Desage,  of  R^jet^s,  France. 

449.  Thomas  Turner  Chatwin,  of  Birmingham, 
Warwick,  manufacturer,  and  John  Frederick 
Chatwin,  of  Birmingham,  manuflkcturer.  Im- 
provements in  buttons.  ^  ^  .  ^  ,     ,    ^ ,_ 

460.  James  Diment,  of  Bristol,  plasterer.  Im- 
provements in  the  manufacture  of  cemenU. 

451.  Charles  Frederick  Dennet,  of  Lansdowne- 
vlllas,  Kensington-park,  Middlesex,  genUeman. 
and  George  Pays,  of  Oxford-street,  in  the  same 
county,  army-contractor.  Improvements  In  car- 
touche and  percussion  cap  pouehes. 

Dated  February  22, 1856. 
469.  Frederick  William  Mowbrav,  of  Saltaire, 
near  Bradford,  York,  gentleman.    Improvements 
in  machinery  or  apparstus  employed  in  spinning 

*"4S5?°Wlliliim  Vincent  Wallace,  of  Great  Port- 
land-street. Middlesex,  snd  Benjamin  Lawrence 
Sowell,  of  Harrow-rond,  in  the  ssme  <»"nty»  8«n; 
tleman.  ImprovemenU  in  ««»j,i°»  ^^^S^  fir 
order  to  manufacture  cigars  and  other  articles  for 
smoking,  together  wUh  the  manufacture  of  clgara 
and  cheroou  flfom  the  tobacco  so  treated.  A 
communication.  ,     . ,^ 

467.  Leonsrd  Bower,  of  Blrmlngharo,  Warwick, 
manufacturer.  New  or  improved  machinery  for 
the  msnufacture  of  screws.  «»  vi„m«, 

459.  Georges  Toucas,  of  Rue  de  rEchiquicr. 
Paris,  France,  metallurgist.  A  new  metallic 
alloy. 

Dated  February  23,  1866. 

455.  David  Jones,  of  Green  hill  VUla.  Ragland. 
Monmouth,  civil  engineer.  Certain  improvements 
in  obtaining  and  applying  morive  ^^er. 

465.  Samuel  Walsh  and  John  Henry  Barley, 
smallwaie  manuftiotuiers,  o'SUnwry  Works, 
Halifax,  and  Noble^treet.  Ch^wlde.  I^don. 
Colouring  and  graining  »liln»  »' }«^«'  ^  "*• 
side,  and  Japanning  them  on  the  othw  side. 

467.  Bohert  Bafer  Jones,  of  Limerick.  genUe- 
man.   Improvements  In  cooking  apparatus. 
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469.  James  Warborton,  of  Addingham,  Otley, 
York.  Improf  ements  in  maehineiy  for  combing 
wool,  cotton,  and  otber  flbre«. 

471.  William  Sangster,  of  Cbeapside,  Middle- 
sex. An  Improvement  in  the  manufooture  of 
umbrellas  and  parasols. 

478.  Charles  Brook  the  younger,  of  Melthara- 
mills,  near  Huddersfleld,  York,  cotton  spinner, 
and  Joseph  Hirst,  of  Wilahaw,  near  Huddersfleld, 
woollen  cloth  manufacturer.  An  improvement  in 
finishing  yams  of  wool  or  hair,  and  in  the  finish- 
ing of  woven  ftibrics  or  piece  goods. 

Dated  February  28, 1856. 

606.  Francis  Prime  Walker,  of  Manchester, 
Lancaster,  ironmonger.  Improvements  In  maohl- 
Bery  for  cutting  hay,  straw,  and  other  vegetable 
substances. 

508.  John  Smith,  of  Derby,  brass  founder.  Im- 
provemente  in  water 'gauges  for  steam  boilers, 
whieh  improvements  are  also  applicable  to  cocks 
used  for  steam  and  other  purposes. 

610.  Philip  Davies  Margesson,  of  Woolwich. 
Improvements  in  the  manufacture  of  iron  from 
iron  ores. 

512.  John  Fowler,  junior,  of  Havering,  near 
Romford,  Essex,  engineer,  and  David  Grelg,  of 
Barkingside,  Essex,  farmer.  Improvements  in 
ploughing  and  tilling  land. 

514.  Charles  Alexandre  de  Fonbonne,  of  Paris. 
Improved  apparatus  for  the  manufacture  of  coke 
and  for  blastini;,  also  for  the  production  and  ex- 
traction of  illuminating  and  combustible  gas,  as 
well  as  ammonlacal  and  bituminous  matters,  part 
of  such  apparatus  being  applicable  to  the  con- 
sumption of  smoke. 

516.  Richard  Archibald  Brooman,  of  166,  Fleet- 
street,  London,  patent  agent.  Improvements  in 
treating  bituminous  shale,  boghead,  mineral,  and 
other  like  schistous  bodies,  in  order  to  obtain 
various  commercial  products  therefrom.  A  com- 
munication from  P.  6.  Barry. 

Dated  February  29,  1850. 

518.  John  Brierley,  of  Blackburn,  Lancaster, 
spinner  and  manufacturer.  Improvements  in 
machinery  or  apparatus  for  twisting  and  doubling 
yarns  for  mule-banding  and  similar  purposes. 

520.  John  Graham,  of  Aughton,  Lancaster,  of 
the  firm  of  Kay  and  Hilton,  Liverpool,  millstone 
manufacturer.  Improved  machinery  for  cleaning 
and  dressing  rice  and  other  grain. 

522.  Foster  Connor,  of  Belfast,  Antrim,  Ireland, 
linen  manufacturer.  Improvements  in  looms  for 
weaving. 

524.  William  Allen  Turner,  of  Wood-street, 
Cheapside,  London,  India-rubber  manufacturer. 
Improvements  in  the  manufacture  of  elastic 
tubing. 

DaUd  March  I,  1859. 

526.  William  Clark,  of  Upper-tenraee,  Islington, 
Middlesex,  engineer.  Improvements  In  cutting 
or  shaping  trousers. 

528.  John  Reading,  of  Birmingham,  Warwick, 
manufacturer.  New  or  improved  fastenings  for 
attaching  watch-keys,  seals,  watches,  lockets, 
articles  of  Jewellery,  and  ornamental  articles  of 
dress  in  general  to  chains,  and  for  securing  the 
catches  of  brooches. 

530.  John  Henry  Johnson,  of  Lincoln's-in-flelds, 
Middlesex,  gentleman.  Improvements  in  looms 
for  weaving.  A  communication  from  G.  Born^que, 
of  Bavillers,  France,  manufacturer. 

532.  Louis  Uytborck,  of  Montagne-de-la-Cour, 
Brussels,  Belgium.  An  improvement  in  loco- 
motive and  other  tubular  boilers,  in  whieh  steam 
Is  generated. 

584.  Ferdinand  Kaselowaky,  of  Bielfield,  Pms- 
sia.  Improvements  in  winding  yams  and  thread 
of  fiaz  and  hemp  in  spinning  and  twisting  ma- 
chines. 


536.  William  Chapman,  tshemist,  and  John 
Henry  Teager,  engineer,  of  Ipswich,  SufToIlc  Im- 
provements in  apparatus  for  cooking  animal  and 
vegetable  substances,  and  for  heating  steam 
closets. 

Dated  March  3,  1856. 

538.  Robert  Maynard,  engineer,  of  Whittleaford, 
Cambridge.  Improvements  in  machinery  for  cut- 
ting and  separating  agricultural  produce. 

540.  James  Wallace,  junior,  of  Glasgow,  Lanark, 
manufacturer.  Improvements  in  bleaching,  wash- 
ing, cleansing,  and  drying  textile  fkbncs  and 
materials. 

542.  John  Aspinall,  of  LimehouAe,  Middlesex, 
civil  engineer.  Improvements  in  machinery  for 
curing  sugar,  or  extracting  moisture  therefrom, 
applicable  to  separating  liouids  from  solids. 

544.  John  Venables,  of  Burslem,  Stafford,  china 
and  earthenware  manufiu:turer.  Improvements 
in  ornamenting  articles  made  of  clay  and  other 
similar  plastic  materials. 

Dated  March  4,  1856. 

646.  Edward  Poitiers,  of  Maiden-terrace,  Haver- 
stock-hill,  Middlesex,  gentleman.  The  application 
of  a  new  material  or  materials  for  the  manulketure 
of  brushes  and  for  other  purposes,  and  for  im- 
provements in  the  manufacture  of  street  seavon- 
gers'  and  similar  brooms  or  brushes. 

548.  Richard  Archibald  Brooman,  of  166,  Fleet- 
street,  London,  patent  agent.  An  improved  fabric 
suitabte  for  ladies'  garments.  A  oommnnieatlon 
from  M.  Constant,  of  Paris. 

562.  James  Piatt,  of  Oldham,  Lancaster,  meeha- 
nlnal  engineer.  Improvements  in  machinery  for 
spinning,  doubling,  and  winding  cotton  and  other 
fibrous  materials.    A  communication. 

Dated  March  5,  1856. 
554.  Samuel  Clegg  and  John  Kay,  of  Padiham, 
near  Burnley,  Lancaster,  warpers.    Improvements 
in  machinery  or  apparatus  for  warping  yams. 

556.  William  BllUngten,  of  Great  George-stroet, 
Westminster,  civil  engineer.  An  improved  me- 
thod of  treating  wooden  railway  sleepers. 

558.  Charles  Morgan,  of  Cwm  Aman,  near  Ua- 
nelly,  Carmarthen,  gentleman,  and  Charles  Ran- 
ken  Vickerman,  of  Kilgetty,  near  Saundersfoot, 
Pembroke,  gentleman.  An  improved  preparation 
of  fiiel,  and  the  application  of  the  same  to  steam 
boiler  purposes. 

— ♦^ — 

NOTICES  OF  INTENTION  TO 

PROCEED. 

{From  the  ** London  Gazette,"  March  \%th, 
1856.) 

2461.  Thomas  Robert  Cooper.  Obtaining  no- 
tion with  power  and  velocity  by  purely  mecha- 
nical means. 

2474.  John  Hicks.  An  Improved  gauge  valve, 
applicable  to  boilers  of  steam  engines  and  to  other 
purposes. 

2478.  Henry  Clinton  Page.  An  Improved  me- 
thod of  indurating  marble  and  stone,  and  of  per- 
manently fixing  colours  therein  when  eolonring 
matters  are  applied  thereto  for  producing  a  varie- 
gated pattern  or  device  on  the  surface  thereof. 

340A.  George  Cotoell.  An  improved  gutter  and 
kerb  for  roads  and  streets. 

2409.  Joseph  Haley.  Improvements  in  the 
buffers  and  spring  draw  bars  of  wagons  or  other 
railway  vehicles,  and  in  the  applieation  of  the 
same. 

2500.  Frederick  Scholefield.  ImproveraenU  In 
machinery  or  apparatus  for  cutting  paper,  oard- 
board,  and  similar  materials. 

2503.  William  Davis.  ImprovemenU  in  the 
couetnictlon  and  arraugemeat  of  furnace*  aad 
fumaoe-bars  for  the  better  eombuation  of  oaoke 
and  prevenlteB  •f  Iom  of  iMrt  by  Mdifltion. 
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2515.  ThomM  Bnrgio.  An  imptovad  oonstnic- 
tion  of  ledger  band  rest. 

S5SI.  John  Raywood.  An  improred  rolling, 
dibbling,  lowinfri  and  harrowing  maehine  for 
wheat  and  other  aaricultural  prodnee. 

252S.  Henrir  Fleteher.  Improvementt  In  the 
manufaeture  of  nuts,  bolts,  and  other  similar  ar- 
ticles, and  in  machintrf  or  apparatus  for  making 
the  same. 

2556.  Jules  C6sar  Alexandre  BouUlotte.  An 
improved  letter  copying-press. 

2540.  George  Cooke.  Impretements  in  flyen^ 
used  in  roving  and  slubbitig  names. 

2553.  John  Wilkinson  the  elder,  and  John  Wil- 
kinson the  younger.  Improvements  in  commu- 
nicating a  shape  or  conflguration  to  felted  cloths 
and  other  manuftotured  fabriot: 

2557.  Robert  Murdoch.  Improvements  in  agri- 
cultural appwatus  for  sowing  seeds  and  depositing 
manure. 

1567.  Charles  Good  year.  Improvements  in  shots 
mid  boots  when  Indiaprubber  is  used. 

2602.  William  Smith.  Improvements  in  gas 
regulators.    A  communication. 

2612.  Alfred  Vincent  Newton.  Improved  appa- 
ratus for  dressing  flour.    A  communication. 

2620.  Oliver  Maggs.  Improvements  in  m^* 
chinery  for  thrashing  and  winnowing  wheat  and 
other  grain. 

2622.  Coleman  Defrlet.  ImproTeraonto  in  the 
roof  lamps  for  railway  carriages. 

2643.  John  Henry  Hutchinson.  Improved  ma^ 
chinery  for  converting  rectilinear  motion  into 
rotary  motion. 

2660.  Thomas  Greewood.  Au  improvement  in 
the  constmetioQ  of  carding  enginee. 

2679.  John  Henry  Johnson.  Improvements  in 
the  manufaeture  or  preparation  of  India>rubber 
'  and  gutta  pereha,  and  in  the  application  thereof. 
A  communication. 

2694.  William  Irlam.  Improvementa  in  eroas- 
ings  for  railways. 

2760.  Henry  Hart.  A  ship  leakage  indicator. 
A  communication. 

155.  Charles  RobertaoA.  Improvements  in  m»- 
vinera'  compasses. 

203.  John  Beads.  Improvements  in  machinery 
or  apparatus  fbr  spinning  cotton,  wool,  or  other 
fibrous  substances,  where  self-aoting  mules  are 


259.  Jamea  Mash.  Improvements  IB  working 
the  valvee  of  steam  engines. 

261.  Henry  Tylor.  An  improved  Joint,  appli- 
oable  to  oou,  bedsteads,  and   other  frames   in 


325.  Thomas  Frederick  Tyerman.  Improve- 
ments in  apparatih  to  be  applied  to  omnibuses 
and  otlier  carriages  fbr  vscoiving  wet  umbrellas. 

333.  Richard  Archibald  Brooman.  A  method 
of  obtaining  aleohol  fh>m  the  flniit  or  pod  of  the 
earob^tree.    A  communication. 

358.  George  Tomlinson  Bousfleld.  An  improve- 
ment in  treating  fltfs  and  oils.    A  oommanication. 

359.  Richard  Arahibald  Brooman.  Improve- 
menu  In  the  manufbeture  of  oast  stool.  A  com- 
monioation. 

385.  Edmund  Morawood  and  George  Rogers. 
Improvemento  in  drying  and  coating  iron  and 
eopper. 

386.  William  Watson  Hewitson.  An  improve- 
ment  in  casting  the  bearings  or  brasses  of  mar 
ehinery. 

893.  Edmund  Leaeh,  James  Leach,  nnd  Edmund 
Leaoh  the  younger.  Improvements  in  machinery 
or  apparatus  for  preparing,  spinning,  and  drying 
yams,  and  manufacturing  the  same  into  cloth. 

403.  Hyam  Jacob  Hyams.  improvements  in 
tlio  eonatruetloB  of  gas  meten. 

404.  William  WiUeocka  Sleigh.  Producing  mo- 
tive power,  which  he  entitles  "The  Hydros totic 
Motive  Powok  Engine." 

405.  Alfred  Vincent  Newton.  Improvements  In 
fhb  construction  of  ateam  engines  for  the  purpose 


of  oonvertlng  the  reeiprooating  motion  into  a  ro- 
tary motion,  and  for  operating  thfe  slide  Talves.  A 
communication. 

415.  William  Henry  Bowers.  Imptovements  in 
the  construction  of  raUways. 

419.  Charles  Soott  Jackson.  An  improvement 
in  preserving  and  dlsisfbtftlng  timber  and  other 
substances. 

450.  James  Diment.  Improvemoati  in  tbo  ma- 
nufacture of  cements. 

45S.  Frederick  William  Mowbray.  Improve- 
ments in  machinery  or  apparatus  employed  in 
iplnning  and  doubling. 

460.  Edward  Sohisohkar.  ImprovemenU  in 
cleansing  silk,  hair,  wool,  yam,  and  textile  fbbrics. 

494.  Richard  Archioald  Brooman.  A  composi- 
tion or  composittone  to  ho  used  as  a  sttbstltuto  for 
hops  in  brewing.    A  eommuntcatlon. 

496.  Isaac  Reckitt,  George  Reckitt,  and  Francis 
Reckitt.  Improvements  In  the  manufacture  of 
starch,  British  gum.  and  sise. 

502.  William  Bxall.  Improvensents  in  the  ma^ 
nufrusture  and  arrangement  of  sawing  machinery. 

508.  John  Smith.  Improvements  in  water 
guages  for  steam  boilers,  which  improvements  are 
also  applicable  to  cocks  used  for  steam  and  other 
purposes. 

516.  Richard  Archibald  Brooman.  Improve- 
ments In  treating  bituminous  shale,  boghead,  mi- 
neral, and  other  like  sehistoui  bodies,  In  order  to 
obtain  various  commercial  products  thereflrom.  A 
communication. 

540.  James  Wallace,  Junior.  Improvements  in 
bleaching,  washing,  cleansing,  and  drying  textile 
fabrics  and  materials. 

Opposition  can  be  entered  to  the  granting 
of  a  Patent  to  any  of  the  parties  in  the  abote 
List,  who  have  given  notice  of  their  inten- 
tion to  proceed,  within  twenty-one  days  from 
the  data  of  the  Gazette  in  whioh  the  notice 
appears,  br  leaving  at  the  Commiaaioners*- 
office  particulars  in  writing  of  ^he  objection 
to  the  application. 

— • . 

PATENTS  ON  WHICH  THE  THIRD 
YEAR'S  STAMP  DUTY  HAS  BEEN 
PAID. 
1853. 

680.  Robert  Christopher  Witty. 
645.  Fraupois  Durand. 
652.  William  Malins. 

659.  William  BUnkhom. 

660.  George  Johnson. 
665.  Paul  Cameron. 

669.  Richard  Archibald  Brooman. 

670.  Auguste  Edonaid  Loradooz  Bell- 

ibrd. 
672.  George  Roch  Lneas. 
696.  John  Suther. 
711.  Antoine  Francois  Jean  ClaudeU 
718.  William  Keatea. 
795.  William  Edward  Newton. 
$74.  Henry  William  llarman. 
2449.  Thomas  Btainton. 


LIST  OP  BBAtBD  PATBNTS. 

Sealed  14M  March,  1856. 
2081.  Paul  Frederick  Wohlgemuth. 
2095.  Edward  Gibbs. 
2108.  Feridoon  Hankey  Smith. 
2115.  William  Rothwell  Lomax. 
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2152.  Peter    Armand  Lecomte  de  Fon- 

tainemoreau, 
2155.  Francois  Xavier  Poignand. 
2190.  George  Curling  Hope. 
2232.  Franpoia  Charles  Lepage. 
2283.  WiUiam  Lyall. 
2809.  William  CoUon. 

2374.  Alfred  Vincent  Newton. 

2375.  Jamea  Smith. 

2396.  Joseph  Charles  Frederick   Baron 

de  Kleinsorgen. 
2572.  Alfred  Vincent  Newton. 
2639.  Charles  May  and  Paul  Prince. 
2887.  Agnes  Wallace  and  John  Wallace. 
2921.  Frank  Clarke  Hills. 
2929.  Nicholas  Douglass. 
2931.  James  Edgar  Cook. 
11.  George  Hamilton. 


81.  Charles  Hart. 
36.  Edward  Hammond  Bentail. 
148.  Alfred  Dawson. 

Sealed  ISth,  MarOi,  1856. 
2112.  Louis  Comides. 
2121.  Asa  Lees. 
2125.  William  Pollitt  and  James  Ea»t- 

wood. 
2127.  David  Chalmers. 
2140.  Charles  Frederick  Whitworth. 
2146.  John  Norbury. 
2163.  Richard  Locke  Johnson. 

The  above  Patents  all  bear  date  as  of  the 
day  on  which  Provisional  Protection  was 
granted  for  the  several  inventions  men- 
tioned  above. 


NOTICES  TO  C0ERE8P0NDENTS. 


The  puUieatimi  of  the  eommunleations  of  *'  J  C." 
and  "  J.  Truian  "  on  *'  Mechanical  Locomotion  ** 
is  anayoidably  deferred.  The  ssme  remark  applies 
to  several  ambles  of  importance  already  in  type. 


D.  CAoitovay.— As  we  this  week  publish  a  day 
earlier  than  usual,  your  letter  reached  us  too  late 
for  insertion  in  this  number. 
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STANLEY'S  IMPROVEMENTS  IN  WEIGHING  MACHINES. 

Mr.  J.  Stanley,  of  Whiteehapel-road,  London,  has  recently  obtained  a  patent,  dated 
August  2,  1855,  for  a  number  of  improvements  in  weighing  machines,  and  weights  used 
with  aame.  His  improrements  apply  principally  to  weigh»bri%eft,  weighing-eraiies,  and 
the  class  of  weighing  machines  which  act  upon  leyers,  steelyards,  &e. 

The  first  improvement  provides  that  the  goods  platforms  of  weighing  machines,  be  car- 
ried by  novel  jointed  suspension  pieces,  so  that  they  may  swing  freely  in  any  way  without 
wearing  the  steel  arris  bearings  from  which  they  are  suspended,  or  disturbing  any  other 
part  of  the  machine.  This  is  accomplished  by  the  use  «f  ooolcs,  connecting  two  bearing* 
of  action,  having  a  joint,  which  allows  the  concave  8urfii«e  to  adjust  itself  to  the  arris  upon 
which  it  acts.  The  novelty  consists  in  the  bearings  being  jointed  in  sttch  manner  that 
they  keep  in  action  in  perfect  contae^  and  allow  the  parts  tbey  ate  eattnaotiel  with  to 
swing  freely  while  tliis  contact  of  bearing  is  still  preMrred. 

The  second  improvement  consists  in  oonitructiBg  the  bearings  of  action,  fulcrums,  fte, 
of  any  weighing  machines,  in  vessels  capaUa  of  holding  fluid,  as  oil,  mercury,  &c.,  to  pro* 
tect  and  cover  the  acting  surfaces  and  edges  from  oxidation. 

The  third  improvement  provides  that  the  ratio  of  leverage  of  weighing  maoidnes  be  so 
arranged  that  they  require  all  weights  used  with  them  to  be  of  some  standard  of  weight. 
As  more  ratios  of  leverage  than  one  are  required,  they  are  by  this  invention  divided  into 
five  classes,  sueh  elamification  having  reCerence  to  the  ratios  of  leverage  and  the  required 
weight  of  the  woiglits  to  be  used. 

The  fourth  improrement  provides  that  the  leverage  of  steelyards,  and  such  weighing 
machines  as  indieate  weight  by  means  of  steelyards,  be  arranged  to  require  the  moveablo 
poises  of  tome  standard  of  weight,  and  the  divisions  thereon,  graduated  to  that  of  standard 
measore.  It  also  provides  that  the  graduated  scales  bear  an  impression  descriptive  of  tho 
atandaid  of  measure  as  compared  with  the  weight  to  which  they  are  graduated,  and  tho 
required  weight  of  moveable  poise  to  act  therewith. 

The  fifth  improvement  applies  to  detached  weights  generally,  but  particularly  to  such  aa 
•ro  reqoired  to  be  used  with  weighing  machines  under  the  third  and  fourth  improvements  { 
and  provides  that  they  be  made  smooth,  galvanized,  or  otherwise  coated,  baring  in  each 
weight  a  hole  or  cavity,  into  which  a  plug  is  fixed,  for  the  purpose  of  adjusting,  which 
plug  is  made  even  with  the  surface  of  the  weight,  and  stamped  or  otherwise  inscribed  with 
its  standard  weight,  and  the  class  of  machine  for  which  it  is  intended,  and  the  weight  it 
represents  upon  such  machine ;  such  impression  to  cover  the  plug.  It  also  provides  that 
the  steelyard  poises  be  impressed  or  inscribed  with  their  standard  weight. 

The  sixth  improvement  supplies  a  novel  feature  in  the  arrangement  and  construction  of 
weight  scales  upon  the  long  arm  of  steelyards,  which  arrangement  consists  in  placing  the 
weight  scale  above  the  horizontal  plane  of  the  axes  of  action,  and  staying  the  same.  This 
principle  is  also  claimed  for  its  application  to  weight  scales  under  the  horizontal  line,  the 
for  its  application  to  equal  balance  scales. 

The  seventh  Improvement  supplies  a  novel  mode  of  relieving  or  striking  weighing 
machines,  which  consists  in  the  application  of  fluid  pressure  through  the  medium  of  modi- 
fications of  the  hydraulic  press.  One  mode  of  operation  shown  is  to  pump  fluid  into  the 
cylinder  until  the  piston  is  forced  near  to  the  top  of  the  cylinder,  when  certain  levers  move, 
and  the  goods  platform  is  lifted  from  the  rests ;  the  machine  is  then  ready  for  weighing. 
The  platform  can  be  let  down  again  to  its  rests  by  letting  the  fluid  out  firom  under  the 
piston  by  means  of  a  cock  or  valve  for  that  purpose. 

The  eighth  improvement  supplies  a  novel  self-acting  and  indicating^quipoiie,  composed 
of  a  parallel  rod  or  bar  of  glass  or  other  suitable  material,  suspended  by  one  of  Its  ends 
from  a  balance  beam  or  lever,  and  the  other  end  immersed  in  mercury  or  other  suitable 
fluid,  contained  in  a  vessel  (the  inside  of  which  is  but  little  larger  than  to  allow  the  rod  or 
bar  to  pass  down),  and  poised  so  as  tlie  bottom  end  of  the  rod  or  bar  flnds  its  equilibrium 
at  or  near  the  bottom  of  the  vessel,  having  a  graduated  scale  annexed  to  show  the  quantity 
of  weight  brought  to  bear  on  the  opposite  end  of  such  beam,  balance,  or  lever  by  tht  fall  of 
the  top  surface  of  the  fluid  upon  the  scale  ;  the  novelty  being,  that  the  bar  or  rod  is  nearly 
of  the  same  external  diameter  as  the  vessel  is  of  internal  diameter,  thereby  causing  a  much 
greater  rise  or  fall  in  the  fluid  than  in  the  bar  or  rod. 

The  ninth  improvement  applies  to  wharf  cranes,  and  all  such  crinea  as  combine  lifting 
with  weighing.  By  this  improvement,  which,  with  others  that  follow,  is  illustrated  by  the 
accompanying  engravings,  "  the  jib,"  says  the  inventor,  **  is  constructed  in  two  parts,  the 
part  K,  flg.  1,  being  fixed  firmly  to  the  movable  stock,  somewhat  in  the  manner  of  a 
bomraon  crane,  from  which  is  supported  and  balanced  by  the  Itirers,  B,  B,  the  part,  A, 
which  is  carried  At  each  end  by  the  said  levers,  and  Which  contains  tho  gear-work  and  its 
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•onnaetioos.  The  lareri  urft  oonnMted  by  thfe  rod^  D,  ilid  weigrlit  ol  arttelei  luipanded 
from  th«  hooki  G,  it  taken  hy  steelyard  or  any  other  known  meane  from  the  said  levers. 
At  H  and  Q  ire  shown  stops  ot  rests,  upon  whieh  the  part,  A,  is  rested  when  not  used  in 
weighing,  and  which  relieves  the  weighing  bearings  when  not  in  use.  The  novelty  consists 
in  the  part,  A,  hein||  lifted  at  or  near  its  two  ends,  and  being  made  to  rest  upon  the  rests, 
as  deseribed.  This  improvement  also  applies  to  cranes  fixed  to  the  front  of  warehouses, 
with  their  Jibs  to  move  upon  vertioal  axes  outside  the  building,  with  the  winch  gearing 
inside  \  for  which  it  supplies  a  framework  or  carriage^  part  of  which  is  placed  inside  the 
building  (to  which  it  is  attached),  passed  through  the  wall,  and  is  attached  to  another  part 
outside,  which  framework  or  carriage  supports  the  whole  crane,  and  is  suspended  at  or  near 
its  extremities,  W,W,  figs.  2  and  6,  which  are  made  to  bear  upon  a  series  of  levers,  £,  £,  which 
levers  are  arranged  so  as  to  render  weight  equally  to  the  equipoise,  O,  whichever  position 
the  Jib,  A,  may  be  turned,  and  at  whatever  height  the  articles  are  to  be  lifted.  One  of  the 
levers  is  shown  with  a  double  fulcrum,  Y,  supported  by  the  post,  D,  and  arranged  to  be 
double- acting,  the  object  of  it  being  to  prevent  weight  on  the  lib  tipping  that  part  up,  but 
will  not  in  all  cases  be  required.  It  is  also  applicable  to  ordinarv  steelyards,  of  which  it 
will  bring  their  axes  in  one  plane."  The  novelty  of  this  part  of  tiie  invention  is  that  of 
placing  the  whole  crane  upon  a  carriage  similar  to  that  shown,  and  lifting  and  weighing 
the  same,  by  means  of  suspensions  at  or  near  its  extremities,  and  the  double  fulcrum 
lever. 


NOTiE  MATHEMATICS. 

BY  T.  T.  WILKINSON,  F.R.A.S.,  &C.,  &C. 

{Continued  from  page  30.) 
No.  X. 


The  name  of  Mr.  Jonathan  Marsland 
Mabbott  has  long  been  familiar  to  those 
who  have  examined  the  contenta  of  our  ma- 
thematical periodicals.  During  the  latter 
half  of  the  last  century,  he  was  a  frequent 
contributor  to  the  Diarieif  the  Lady*8  and 
Gentleman* 9  Scientific  Receptacle,  fire;  and 
in  the  Manchester  Journal  for  1776,  and 
other  similar  works,  we  occaaionally  find 
his  name  amongst  the  general  and  noetical 
contributors.  At  what  period  he  died  we 
have  not  been  able  to  aacertain ;  but  some 
of  his  latest  contributions  to  the  mathema. 
tics  may  be  found  in  the  Manchester  Memotre 
and  in  the  Leeds  CorresfHmdent  for  1815. 
Since  his  death,  most  of  his  books  and  ma« 
nuacripts  have  been  disposed  of  by  his  son  ; 
several  of  the  scarcer  of  the  mathematical 
periodicals  were  purchased  by  myself,  and 
my  friend  Mr.  Henry  Buckly,  of  Wood 
House,  Deiph,  near  Manchester,  haa  been 
fortunate  enough  to  sectilre  two  or  three  of 
his  rough  manuscripts,  and  several  oriffinal 
letters  to  Mr.  Mabbott  from  Wildbore, 
Dalton,  and  other  distinguished  mathema- 
ticians. The  contents  of  these  Tolumes, 
however,  do  not  possess  much  that  is  valu* 
able  at  the  present  day ;  yet  they  seem  to 
deserve  a  passing  notice,  as  the  relics  of  a 
distinguished  analyst  of  the  old  school.  In 
the  Tolume  now  befbre  us  we  find  a  con- 
siderable number  of  solutions  to  questions 
which  have  appeared  in  the  Diaries  and 
other  works,  commencing  with  a  solution  .to 
Question  819  in  the  Gentleman's  Diary  tot 
1769,  and  ending   with   the   s»l«tion   of 


Quesdon  126  in  the  Quarterly  Visitw,  pro* 
posed  by  the  late  Mr.  Watson,  of  Beverley. 
Many  of  the  solutions  are  very  neatly  got 
up,  and  very  fully  portray  the  analytical 
tastes  of  their  author.  Fluxion al  and  other 
equations  appear  to  have  been  especial  fa- 
vourites with  him  throughout  the  whole  of  his 
career,  and  whenever  he  attacks  ^  geometrical 
question,  he  almost  always  haa  recourse  to 
algebraical  notation.  He  published  a  cu- 
rioot  paper,  '*  On  Series  by  Stirling's  Me- 
thods," m  the  first  volume  of  the  old  series 
of  Leyboum's  Mathematical  Repository,  and 
the  present  collection  contains  another,  on 
the  same  subject,  mostly  selected  from 
Lorgna  and  the  periodicals.  In  pages 
53—55  of  the  MB.  we  find  a  letter  from 
Mr.  Thomaa  Molineux,  author  of  a  "  Trea- 
tise  on  Arithmetic,"  in  two  volumes,  re- 
questing Mr.  Mabbott  to  furnish  him  with  a 
solution  to  the  problem  of  "  drawing  two 
linea  from  two  given  points,  to  intersect  in 
the  circumfbrence  of  a  given  circle,  so  that 
their  sum  shall  be  the  least  possible."  The 
letter  is  dated  <<  Macclesfield,  March  29, 
1799,"  and  waa  replied  to  from  "  Manches- 
ter,  April  21,  1799,"  when  Mr.  Mabbott 
had  solved  the  question  algebraically,  and 
had  deduced  the  conclusion  that "  if  with 
the  given  points  a,  b,  as  foci,  an  ellipse  be 
described  to  touch  the  circle,  the  point  of 
contact  will  be  that  required."  Neither 
the  proposer  nor  the  solver  seem  to  be 
aware  that  their  problem  had  been  enunci- 
ated by  Alhazen,  in  his  **  Optics,"  and  had 
been  solved  elgebraically  by  Suyghens, 
o2 
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Slusiai,  and  Catalan,  in  the  PhiiatopMeal 
TranMoetiaiu  (Dr.Hutton't  "Abridgment," 
▼oL  Tiii.)f  Mid  also  by  Dr.  Simson,  at  the 
end  of  his  Conic  Sections,  Both  Hoyghens 
and  Slusius  show  that  the  intersection  of 
ellipses  or  hyperbolae,  with  the  given  circle, 
will  always  furnish  the  constructions  re- 
quired ;  but  Dr.  Simson's  gcomehieal  analy* 
sis,  construction,  and  demonstration,  by 
means  of  an  equilateral  hyperbola,  are 
characterised  by  his  usual  elegance,  and  are 
well  worthy  of  the  student's  attention.  His 
solution  is  prefiMsed  by  references  to  others, 
who  had  considered  the  jproblem  preyiously 
to  the  appearance  of  his  own.  In  pages 
68 — ^78  we  find  the  transcript  of  a  letter  to 
the  editors  of  the  Monthly  Mirror,  respecting 
the  value  of 
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when  jTslO.    The  question  was  proposed  as 
then  :— 


the  prise  in  the  first  number  of  the  new 
series  of  the  MttthcmatieaH  Repotitorff,  by  the 
Rev.  John  Hellins.  B.D.,  F.B.S.,  under  the 
signature  "Philalethes  Cantabrigienris ;" 
but  its  solution  not  appearing  sufficiency 

elain,  Mr.  Mabbott  was  induced  to  forward 
is  own  investigation  to  the  Mirror,  He 
here  adopts  the  now  well-lcnown  methods  of 
decomposing  rational  fractions;  but  the  pro- 
lixity of  the  whole  process  may  be  judged  of 
from  the  number  of  closely-written  quarto 
pages  it  occupies  in  manuscript.  Whether 
this  eolation  waa  printed  in  the  periodica], 
or  otherwise,  I  have  not  been  able  to  as- 
certain, since  this  is  one  of  the  English 
serials  I  have  not  yet  had  the  good  fortune 
to  procure. 

Psges  90  to  112  contain  the  paper  on 
series  previously  alluded  to.  It  contains 
forty-three  paragraphs,  and  contains  the 
summation,  oy  various  methods,  of  the  fol- 
lowing examples.  Put  2  for  the  symbol  of 
summation,  tnen : 


1 
512 


JL—  ^  -J_  +  &C.,  ad  inf.  =   ii  . 
10-15    ^    15-18  ^         ''270 


2. 

8. 

4. 

5. 

6. 

7. 

6. 

9. 

10. 

11.  1 


1-2-4    ^    2-8-5    ^   8-4-6    ^                 ^  2-18 

2  -J—  +  — L-    +  — L.  -f     &c.,  ad  iftf.  =  i. . 

1-2-8  ^   2-8-4   ^   8-4-5    ^          »        -^  4 

t      ^       -  -i—  +        ^  ...    -  &c,aJtV.=  =4-  • 

2-8-10        4-8-12  ^  61014                      ^  7-6'8 

J -J L-    4.  — I—   _   &c.,a<riV.=   ;r^  . 

*  1-9-10          2-12*12   ^   8-15-14  2424 


2   JL  1 

2-6-8    +   8-810   + 


4.1012  48 


14M 


2       ^     .    .      -J_     .      -i_   -h  &c.,  ad  inf.  =  JL . 
1-2-8-4    +   2-S-4-6    +    8-4-5-6    ^  18 

«—i—  .L,  -i—  4.   --i-  +  &c,«iin/:=  Ji- 
2'4-5-6   ^   8-5'6-7    ^   4-6-7-8  141 

1-8-8   +  S-5-9   +  5*7-27   ^       •      "^  4 

S  JL.  4.   -£_  4.   JL    4.  8f  c,  erf  Inf.  «=  4  • 
1-2-8   +   2-8-4   +   84-5  2 


8-8  5-18  7-18 

8-6-12-15  ■*■  6-8*15-18  +  9-10-18-21 


+  &c.,«rfl,^..lj^. 


12.    2 
18. 


2-5 


8  8  4-11  -  .  .  ^  17 


1  615-21   "  2-8-18-24  "^  8-10-21-27 
1  4 

2  8-6-28  +  6'8'85 

14«  s  94. 5  +  8  -h  &o.  to  lOQ  termii  =:  15040« 


5184' 


+   9loqg  +  *«-^^-=756-- 


MaguiM. 


MOTA  MATHIKATIOJB. 


MMthVjbe. 


15. 


t8. 


S8. 


1 
3-6-7 
1 


1 

2 
4-6-8 


3  31 


1 


9-U12-28 


10«121«-iO 
"  34594560 


^     11-13*16*32 


~  &o.>  <kI  iit/l 


The  remaining  ezunples  are  selected 
from  the  writings  of  Clarke,  Lorgna,  De 
Moivre,  Stirling,  Bmrwf's  Diary,  the  Me- 
potitortf,  &c^  but  the  preceding  will  senre 
to  glTe  a  ftill  idea  of  the  contenta  of  the 
essay.  In  a  subsequent  page  he  gives  the 
solution  to  a  question  irom  the  Carlisle 
JoartuU,  and  remarks  at  the  close  that  it 
had  been  soWed  "  by  Master  Sibsey,  a  pupil 
of  Joseph  Sanl,  master  of  Green-row  Acs. 
demy.  This  Joseph  Saul  was  nephew  of  the 
late  Mr.  Joseph  Saul,  formerly  at  Wigan.'* 
Mr.  Saul,  senior,  was  at  one  time  master  of 
the  Grammar  School,  at  Rochdale,  and 
published  an  Arithmetic,  which  is  still  in 
good  repute. 

On  pages  114—116,  we  find  the  solution 
of  a  problem  relating  to  the  relocities  of 
two  equal  balls,  after  impact,  which  appears 
to  have  been  proposed  to  him  by  Mr.  Peter 
Ewart,  of  Manchester,  during  **  Februaxy, 
1811."  The  proposer  read  a  paper  on 
** Moving  Force,"  or  "Vis  Viva,"  before 
the  Literary  and  Philosophical  Sooiety  of 
Manchester,  about  this  period,  whioh  was 
afterwards  printed  in  Volume  XL  of  these 
Memoirs;  and  nnce  some  of  the  points 
mder  discussion  were  then  either  little 
understood  or  disputed  by  mathematicians, 
he  very  naturally  consulted  Mr.  Mabbott 
and  others  respectinff  the  details  of  the 
essay,  before  committmg  it  to  press.  The 
same  P^m  contain  a  memorandum,  that 
Mr.  Mabbott  was  "  sworn  in  as  assessor  of 
Manchester,  third  district,  on  Wednesday, 
March  22, 1809;"  he  had  lou^  before  been 
appointed  an  officer  of  Excise,  and  the 
following  letter  from  his  friend,  the  Rev. 
Charles  Wildbore,  editor  of  the  OtntUman't 
Diary,  will  show  that  it  waa  probably 
thnrogh  bis  inflnenoe  that  he  obtained  the 
situation. 

«<lfqrtO,]778. 

**  Sifg— I  reoetved  your  letter  safely,  and 
laid  it  before  a  gentleman  of  my  aoooaint- 
aaee,  who  wrote  obligingly  to  say  that  he 
would  try  to  get  you  into  the  Excise.  If 
you  have  in  the  meantime  got  anybody  else 
to  do  this  for  you,  please  to  let  me  know ; 
if  not,  one  of  the  commissioners  of  the 
Excise  will  be  down  at  a  noble  lord's  in 
tfiis  neighbourhood  during  this  summer, 
ii^  %  paper  oofttaiqing  yoqir  iian^e  and 


pl^ce  of  abode,  will  be  laid  before  his  lord- 
ship.  It  will  be  proper  for  you  to  inform 
me  whether  you  be  of  snffioient  age,  and 
you  may  inquire  of  some  excise  officer 
whether  anything  more  is  usual  to  be  done 
on  these  occasions. 

^'Youtaikqf  making  me  amende,  hut  that 
mmet  only  be  hif  your  good  behaviour*  Pray 
give  my  compliments  to^your  father,  and 
accept  the  same  yourself,  from 

'*  Your  friend  and  humble  servant, 
"Charles  Wildboeb." 

"Mr.  J. M.  Mabbott. 

On  Mr.  Wildbore's  death,  Mr.  Mabbott 
appears  to  have  obtained  possession  of  some 
of  the  mathematical  manuscripts  left  by  the 
late  talented  editor  of  the  Diary,  for  he 
subsequently  published  a  very  elegant  dis- 
cussion of  the  whole  of  the  Rev.  John  Law- 
son's  sixty  Theorems,  by  Mr.  Wildbore,  in 
Vol.  II.,  of  the  Memoirs  of  the  Maneftester 
PkHosofMeal  Society,  This  essajr  wss  origi. 
nally  intended  to  form  a  portion  of  Mr. 
Lawson's  own  collection  of  solutions  to  his 
theorems  and  problems,  bat  on  the  publi- 
eation  of  these  beine  abandoned,  the  manu- 
script  waa  returned  to  its  author.  The 
whole  of  the  processes  employed  in  the 
paper  evince  the  greatest  familiarity  with 
the  details  of  the  ancient  geometry,  and  its 
results  contain  not  a  few  of  the  properties 
which  have  since  formed  the  basis  of  the 
beautifiil  theories  of  "  Radical  Axis/'  and 
"Poles  and  Polars*'  of  the  continental 
mathematicians. 

The  concluding  portion  of  the  manuscript 
now  under  review,  contains  a  series  of  me- 
moranda  relating  to  the  manufacture  of 
snuff  and  other  detaila  of  hia  business  as 
an  officer  of  excise ;  together  with  an  enigma 
from  the  Maa^ester  Journal,  for  February, 
1776,  and  a  method  ci  computing  interest 
for  days,  which  hss  since  found  its  way  into 
several  of  our  best  end  most  extensive 
treatises  of  arithmetic.  Of  the  seeond 
manuscript  volume,  now  belonging  to  Mr. 
Buckley,  we  need  only  state  that  it  is  wholly 
occupied  by  solutions  to  questions  which 
have  appeared  in  the  Diaries  and  elsewhere, 
but  their  nature  is  such  as  not  to  require 
any  more  particular  description. 
(To  be  continued.) 
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GOLDING'S  APPARATUS  FOR 
BLOCKING  AND  LASTING  LEA- 
THER. 

Mr.  G.  H.  Goldino,  of  Maidstone,  has 
recently  patented  a  tery  seryiceable  tool  or 
apparatus  for  blocking  and  lasting  leather, 
Which,  no  doubt,  will  come  into  very  gene- 
ral  use.  The  necessity  for  a  cheap  and 
effective  apparatus  of  this  kind  was  very 
clearly  pointed  out  by  a  correspondent,  at 
page  266  of  our  38rd  volume,  and  that  Mr. 
Gelding's  meets  the  requirements  of  the 
ease  there  is  no  question.  It  consists 
of  a  central  screw  threaded  rod)  sap- 
ported  and  held  at  bottom  in  a  bearing 
in  which  it  is  free  to  revolve ;  the  bear- 
ing itself  being  held  in  a  horizontal 
piece  with  two  or  more  holes  for  the 
paseage  of  nails  or  screws.  The  screwed 
red  carries  a  or^ss  head,  with  an  internal 
thread  corresponding  with  that  on  the  rod, 
and  to  each  side  of  the  cross  head  is  con- 
nected a  pair  of  arms  made  to  terminate  in 
a  grasping  or  nipping  head.  The  two  plates 
forming  this  heaa  are  brought  nearer  to,  or 
eeparate  from  each  other,  by  e  tightening 
serew  and  nut.  The  operation  of  blocking, 
for  instance,  is  performed  as  follows : — The 
horizontal  plate  is  screwed  to  the  back  of 
the  block,  the  cross  head  is  placed  at  the  bot- 
tom of  the  rod,  and  the  two  lower  corners 
of  the  leather  are  gripped  by  the  nipping 
head,  where  they  are  securely  fixed  by 
turuing  down  the  nut  on  the  tightening 
serew.  The  aorewed  rod  is  made  to  revolve, 
whereby  the  cross  head  is  made  to  travel 
up  the  rod,  taking  with  it  the  nipping  heads, 
and  thus  gradually  bringing  the  leather 
into  the  form  of  the  block.     From  what  has 

Fig.  I. 


been  already  stated/  it  will  readily  be  un- 
deratood  in  what  manner  the  tool  will  ope- 
rate, in  other  eases  where  two  ends  or  sides 
have  te  be  drawn  over  a  shape  or  block. 

Fig.  1  of  the  acoompanying  engravings 
is  a  view  of  the  tool.  A  is  a  step  or  bearing 
in  ^which  the  central  screwed  rod,  B,  is 


fitted,  and  in  which  it  is  free  to  revolve  ;  C 
I  is  a  cross  head  threaded  through  the  centre 
J  with  an  internal  thread  corresponding  to 
that  on  the  rod.  D  D  are  arms  connected 
to  the  cross  head.  •  These  arms  terminate 
in  two  plates  roughened  in  the  inside,  and 
made  to  grip  any  article  between  them  by 
the  tightening  screw  and  nut,  E  £.  F  is  a 
thumb  piece,  in  which  the  central  rod  ter- 
minates, whereby  it  is  caused  to  turn. 

Fig.  2  shows  the  tool  applied  to  the 
blocking  of  a  piece  of  leather.  G  is  the 
block  held  in  the  frame,  H  H ;  I  is  the 

Fig.  2. 


leather,  the  front  of  which  is  pressed  over  a 
pin,  a,  at  the  front  of  the  block.  The  tool 
is  fixed  bv  screws  passing  through  the 
sides  of  the  step.  A,  into  the  heel  of  the 
block ;  the  ends,  b  b,  of  the  leather,  are 
gripped  and  held  between  the  jaws  of  tlie 
arms.  The  leather  is  damped  and  worked 
somewhat  into  the  shape  of  the  upper  part 
of  the  block,  and  it  is  ffradually  pulled  into 
the  form  shown  in  the  figure  by  turning  the 
screwed-central  rod  of  the  tool,  whereby  the 
cross  head,  and  with  it  the  arms  and  enda, 
b  b,  of  the  leather,  are  drawn  back. 


BARTLETT'S  MACHINERY  FOR 
DRILLING  AND    BORING    STONE. 

Mr.  T.  Bartlett,  C.B.,  of  Chambety, 
Savoy,  Sardinia,  has  recently  invented  an 
apparatus  for  drilling  and  boring  stone,  in 
which  the  drilling  or  boring  is  produced  by 
a  series  of  blows,  communieated  to  the  drill* 
ing  or  boring  bit  by  means  of  corapreased 
air.  For  this  purpose  he  employs  a  steam 
engine,  the  piston-rod  of  which  is  continued 
beyond  the  piston,  and,  pyaing  through  a 
stuffing* bex  at  the  bottom  of  the  cylinder^ 
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carries  a  second  piston  which  works  in  a 
second  cylinder,  in  which  also  works  another 
piston  attached  to  a  rod  that  carries  the 
drilling  or  boring  bit  Thus,  it  will  be 
seen,  that  at  each  stroke  of  the  steam 
engine  the  air  between  the  two  pistons  in 
the  second  cylinder  will  be  compressed,  and 
the  bit  and  its  piston  be  driven  forward. 
Connected  with  the  latter  cylinder  is  a 
weighted  valve,  which  allows  some  of  the 
air  to  escape,  so  that  on  the  return  of  the 
piston  worked  by  the  steam  engine,  a  par- 
tial vacuum  will  be  produced  behind  it ;  and 
this  will  cause  the  drilling  or  boring  bit  to 
exceed  a  short  distance,  and  as  the  piston 
arrives  at  the  end  of  its  stroke  it  passes  over 
a  hole  in  the  cylinder,  which  admits  air  to 
supply  the  place  of  that  which  was  forced 
out  through  the  valve.  In  order  to  give 
rotary  motion  to  the  hit,  the  rod  which 
carries,  it  which  is  round,  with  ^  slot  or 
key-way  cut  in  it,  is  made  to  pass  through 
a  similarly  formed  collar,  to  which  is  fixed 
a  toothed  wheel  which  receives  motion,  by 
suitable  gearing,  from  the  crank  shaft  of  the 
steam  engine.  On  this  crank  shaft  is  also 
fixed  an  eccentric  which  works  a  force- 
pump  which  supplies  water  to  the  boring 
bit,  forcing  it  down  its  stem,  which  is  made 
hollow  for  the  purpose ;  or  the  water  may 
be  supplied  by  a  pipe  direct  from  the  pump. 
In  order  to  allow  the  apparatus  to  move 
forward  as  the  work  progresses,  it  is 
mounted  on  a  carriage  which  runs  on  a 
suitable  fixed  framing,  on  which  is  formed  a 
toothed  rack,  and  into  this  rack  a  pinion^ 
attached  to  the  carriage  gears.  The  pinion 
is  connected  by  gearing  with  a  ratchet 
wheel  which  is  rotated,  tooth  by  tooth,  by  a 
driver  worked  by  an  eccentric  on  the  crank 
shaft  of  the  steam  engine. 


SIR  JOHN   HERSCHEL   AND  THE 

SOCIETY    OF    ARTS    EXAMINA- 

TIONS. 

The  following  letter  has  been  addressed 
by  Sir  J.  Herschel  to  the  Secretary  of  the 
Society  of  Arts : 

"  ColUngwood.  March  19. 

"  Sir, — I  cannot  have  the  smallest  ob- 
jection to  stating  the  grounds  on  which  I 
have  subscribed  the  declaration  of  confi- 
dence in  the  certificates  .of  proficiency 
about  to  be  awarded  by  the  Society  of  Arts 
to  the  young  men  who  ofier  themselves  for 
examination  as  proposed  in  the  circular 
accompanying  it.  It  cannot  but  be  of 
very  ^reat  importance  to  those  who  have 
situations  to  fill  up  in  the  several  depart- 
ments of  active  life  to  obtain  a  knowledge, 
independent  'of  the  partial  opinions  of  re- 
commending friends,  of  the  positive  quali- 
fications of  the  young  persons  who  may 


offer  themselves  as  candidates  for  such  situ- 
ations in  the  immense  majority  of  cases 
when  such  tests  of  merit  as  university 
honours  for  'distinctions  of  a  similar  kind 
are  out  of  the  question.  This  is  a  want  on 
the  part  of  the  public  as  yetunsupplied,  and 
the  example  of  what  is  being  attempted  in 
the  departments  of  tlie  civil  as  well  as  mili- 
tary service  of  the  country  may,  I  think, 
very '  advantageously  be  followed  in  com- 
mercial and  industrial  pursuits  of  a  private 
nature;  and  I  think  the  Society  of  Arts,  by 
volunteering  the  initiative  in  undertaking 
this  duty,  is  doing  good  service  to  the  country. 
My  confidence  in  the  fairness  and  impar- 
tiality of  the  awards  is  based  on  the  pub- 
licity of  the  whole  proceedings,  on  the  high 
character  of  the  society,  and  on  the  list  of 
examiners,  which  comprises  many  names 
which  I  consider  as  guarantees  for  the 
rectitude  and  uprightnqss  of  their  awards, 
and  for  the  reasonable  conduct  of  the  exa- 
minations themselves  in  reference  to  the 
ol^ects  to  be  attained. 

**  I  have  the  honour  to  be,  Sir, 
**  Your  obedient  servant, 
^  "J.  F.  W.  HEascHSL. 

**  The  Bev.  J.  Booth,  Chairman  of  the  Couneil 
of  the  Society  of  Arti." 


CAUSE  OF  THE  CONFLAGRATION 
AT  COVENT-GARDEN  THEATRE. 
To  ike  Ediicr  rf  the  Mechmiics*  Magaahte. 
"They   all   gravaly   aascrted  that  the    troth 

would  never  be  known,  which  ftom  the  utter  and 

absolute  dettruetion  of  everything,  appeared  mora 

than  probable." — Hotuehold  Word*. 

.  Sir, — When  the  morning  newspapers  of 
Tuesday,  March  4th,  announced  the  com- 
pletion of  the  first  instalment  of  Mr.  An- 
derson's monster  benefit,  and  promised 
*'  this  evening,  a  fit  and  very  splendid  con- 
clusion," I  'apprehend  they  had  but  little 
idea  how  *'  very  splendid  **  that  conclusion 
would  be  I  "  There  appeared  something  so 
preposterous,"  saya  Mr.  Dickens  in  his 
amusing  narrative,  **  in  the  idea  of  Covent- 
garden  Theatre  ever  being  burned  down— 
ever  becoming  a  prey  to  the  devouring  ele- 
ment, that  I  aimply  expressed  my  disbelief 
in  the  announoement"  Nevertheless,  that 
destruction  is  a/ai<  acamplL    For 

"  London'i  sons  in  ntght-cap  woke, 

In  hed*gown  woke  htr  dames ; 
For  shouts  were  heard  niid  Are  and  smoke, 
And  twice  ten  hundred  voices  spoke— 

'  The  playhouse  is  in  flames  I'  '* 

leaving  but  a  mass  of  smoking  ruins,  at- 
tractive enough,  however,  to  have  been 
honoured  with  the  visits  and  inspection  of 
royalty. 

The  ruin  was  irretrievable,  and  it  became 
highly  desirable  to  ascertain,  if  possible 


soft  uSSi^^  ^BE  COMFLAGBJLTnm  At  OOVERT-GAftDEK. 

the  oauM  of  a  oonfUgratiOD  which  had,  in  a 
few  short  hours,  destroyed  "  the  most  mag- 
Dificent  lyric  temple  in  Earope.*'  For  this 
purpose,  therefore,  Mr.  Bedford,  the  coroner 
for  Westminster,  exercised  the  doubtful  and 
much  disputed  right  of  holding  an  official 
Comri  of  Inqwhry,  whieh,  says  a  morning 
paper,  "  has  been  brought  to  what  must  be 
considered  a  most  lame  and  impotent  eon- 
clusion.  Under  the  direction  of  the  coroner, 
the  Jury,  after  three  days'  arduous  investi- 
gation, have  returned  their  Terdiet— ^at 
there  is  no  evidence  to  show  how  the  Are 
originated.*'  It  was  painfully  evident  to 
most  persons  present,  that  the  worthy  coro- 
ner was  by  no  means  **  well  up  "  in  the  con- 
duct of  this  investigation.  The  Editor  of 
the  BuiUter  complains,  and  most  justly,  of 
the  absence  of  plans  or  diagrams,  and  of 
the  excessive  loss  of  time,  and  conftision 
of  witnesses,  which  such  adjuncts  would 
have  obviated,  observiufr,  in  conclusion,  that 
"  if  facts  are  to  be  elicited  in  such  in- 
quiries, the  present  roundabout  way  of  get- 
ting at  tbem  must  be  altered."  Sad,  vefy 
sad  was  it  to  hear  such  questions  ^ut  to 
witnesses  as  the  following: — W^t  is  the 
size  of  a  vitriol  carboy  ?  are  carboys  made 
of  wood  or  earthenware  f  was  the  electric 
light  brought  in  carboys?  how  was  the  gas 
conveyed  to  the  electric  light  t  are  there 
any  substances  which,  by  contaot  with  sut- 
phuric  acid,  prodncejcombustion  ?*  is  vitriol 
combustible  ?  &c.  One  thing,  however,  is 
quite  certain,  however  defective  the  inquiry 
may  have  been,  the  Jury  could  not,  upon 
the  e?idence,  come  to  any  other  conclusion 
than  they  did.  The  mass  of  the  evidence 
was,  as  the  coroner  truly  observed,  of  a 
decidedly  negative  character;  nevertheless 
it  proves,  to  some  extent,  how  the  fire  did 
not  originate,  and  thereby,  in  my  opinion, 
fomishes  some  clue  to  its  real  origin.  The 
following  causes  have  been  suggested  as 
originators  of  the  mischief,  and  each  has  its 
supporters; — An  escape  of  gas;  the  heat 
from  the  chandelier ;  ignition  of  the  flies 
by  the  gas-battens ;  and  spontaneous  com- 
bustion! Let  us  briefly  examine  the 
grounds  which  exist  for  attributing  the  fire 
to  either  of  these  causes.  That  the  gat  was 
the  moving  agent,  was  at  first  strongly  be- 
lieved ;  but  that  the  fire  was  not  occasioned 
by  any  escape  of  gas  was  the  opinion  of 
most  (of  all  tne  intelligent)  witnesses,  and  a 
little  consideration  will  tend  to  show  that 
the  flre  could  not  have  been  thus  occasioned. 
That  there  was  an  escape  of  gas  is  gene. 


rch»,lSM. 
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•  To  tbii  question  tbe  wUnesii  under  examina- 
tion said,  **  Ha  did  not  know  of  any!"  It  Is  woU 
known  that  a  drop  of  sulphuric  acid  in  contact 
with  a  mixture  of  equal  parts  of  chlorate  of  pot- 
ash and  loaf  sugar,  produces  instantaneous  and 
violent  eomhustion* 


rally  admitted,  but  it  was  stated  to  have 
been  verv  trifling;  ''not  more"  (says  the 
fireman  Castles)  '*  than  was  to  be  expected 
from  ordinary  wear  and  tear."  Not  more 
than  is  considered  almost  unavoidable  from 
such  innumerable  joints  and  such  ramified 
and  extensive  fittings.  The  powerful 
draught  upward  through  the  ventilating 
shaft,  was  aescribed  as  capable  of  carrying 
oflT  rapidly,  and  in  safety,  a  very  much 
larger  escape  of  gas  than  was  actually  pre- 
sent. But  if  not,  any  extensive  escape  and 
collection  ]of  gas  must  have  resulted  in  an 
explosion  of  considerable,  if  not  of  fearfiil, 
violence.*  The  fire,  therefore,  was  not 
caused  by  an  escape  of  gas! 

The  heat  Ifrom  the  great  chandelier,  al- 
though considerable,  was  by  no  means  dan- 
gerous. A  greater  heat,  and  for  a  longer 
period  of  time,  had  been  safely  borne  on 
previous  •ccations;  and  the  place  where  the 
fire  began,  was  about  16  feet  vertically,  and 
30  feet  horixontally,  disUnt  from  the  chan- 
delier.  Had  the  chandelier  ignited  the 
ceiling,  the  fire  must  have  commenced  un. 
demeath,  and  burned  up  through  the  floor 
of  the  carpenters'  shop.  That  the  reverse 
of  this  actually  took  place  was  J  clearly 
proven.  The  fire,  then,  was  not  caused  by 
the  heat  of  the  chandelier! 

The  ignition  of  the  scenes  or  flies  by  the 
gas-battens,  and  the  flames  ascending  by 
the  suspending  ropes  to  the  carpenters*  shop, 
is  negatived  by  the  aame  fact — the  place  and 
nature  of  the  outbreak.  Moreover,  the 
battens  and  flies  were  nnder  close  and  active 
surveillance  until  a  quarter  paat  4  o'clock, 
at  which  time  they  were  left  perfectly  safe. 
Had  the  suspending  ropes  become  ignited, 
they  would  soon  have  let  the  machinery  fall, 
and  given  timely  notice  of  what  was  wrong 
aloft.  Whereas,  nothing  fell  until  after  the 
ineffectual  attempt  of  the  firemen  to  cope 
with  the  fire  in  the  roof,  when  one  of  Uiem 
cut  the  ropes  and  let  fall  some  of  the  appa- 
ratus. The  flre,  then,  was  not  caused  by  the 
gas-battens! 

Spontaneous  combustion  ftimishes  such  a 
convenient  and  ready  method  of  accounting 
for  every  flre  whose  origin  is  involved  in  any 
kind  of  difllcnltT  or  obacurity,  that  we  need 
not  be  surprised  at  the  aid  of  this  myste- 
rious  agent  being  extensively  invoked  in 
explanation  of  the  present  catastrophe. 
Spontaneous  combustion  (or  ignition)  re- 
quires  the  presence  of  certain  substances, 
under  peculiar  eonditions,  many  of  whieh 
are  well  understood.  So  far  aa  evidence 
could  be  obuined,  it  went  to  show  the  entire 
absence  of  all  such  matters,  in  the  spot 


*  "  If  aaeh  a  thing  had  occurred  In  this  ease,  it 
woald  have  rent  the  roof  "-Soidtnet  of  MtTr. 
JoMM,  Mnginnr  to  iho  London  Gno  Company. 


jx^M  or  TBfe  **  voLnsaansJ 


iStaHU  297 


M«eh»^ 


where  the  fire  bMfftii.  No  cotton  waste, 
greasy  rags,  tow,  oily  sawdust,  lamp,  blaok, 
or  other  acknowledged  element  of  sponta- 
neoua  ignition,  was  known  to  have  oeen  in 
the  carpenters'  shop  s  on  the  contrary,  the 
piesenee  of  all  such  matters  is  denied*  In 
the  paint  shop  it  might  hsTo  been  other- 
wise, bnt  the  nre  assuredly  did  not  begin  in 
the  paint*shop. 

Again,  spontaneous  ipition,  exee|>t  in 
the  ease  of  f iolent  chemical  combinations, 
is  always  a  slow  and  smouldering  process, 
capable  of  being  aecelerated,  it  may  be,  by 
Tariona  cireumstanoee — suobt  for  instance, 


as  increase  of  temperature — ^but  still  slow 

the  pi 
the  carpenters'    shop  had    been  recently 


and  smouldering.    In  the  present  instance, 


cleared  up,  and  waa  described  by  one  of  the 
witnesses  aa  "being  clearer  than  he  erer 
before  knew  it"  No  combustibles  beyond 
the  wood  and  shavings  were  present  {  and  of 
the  latter,  the  quantity  waa  described  as 
small,  and  no  fire  or  light  of  any  kind  had 
been  there  for  weeks.  It  appeared  that  up 
to  a  quarter  after  four  o'dool^  a.m.,  no  smoke 
or  amell  of  fire  had  been  perceired,  although 
sereral  persons  had  been  in  positions  to 
detect  it  if  present  Accidental  cause  for 
the  fire,  there  appears  to  hsTe  been  none ; 
neither  is  there  any  good  ground  for  the 
neglect  which  has  been  imputed  to  the  ser- 
Tanta  of  the  theatre. 

James  Castles,  one  of  the  firemen, 
'*  thought  the  theatre  was  set  on  fire.'*  The 
reasons  he  gave  were,  that  **  the  smoke  was 
not  like  wood  smoke,  but  smelt  like  the 
fumes  of  charcoal ;"  and  that,  '*  the  time  at 
whioh  the  fire  broke  out  favoured  his  sup. 
position."  CaaUes  admitted  that  his  ezpe- 
rienoe,  as  a  fireman,  had  been  purely  <Aee- 
triealf  and  one  of  his  brother  firemen 
(Butler)  says,  "  when  he  entered  the  shop 
he  did  not  smell  anything  extraordinary 
about  the  smoke.  It  was  just  like  ordinary 
smoke." 

The  element  of  time  is,  however,  of  great 
importance.  If  we  assume  that  the  fire  was 
wilAiUy  occasioned,  we  oan  scarcely  imagine 
that  even  an  incendiary  could  be  so  heart- 
less aa  to  fire  a  theatre  while  filled  with 
apeoUtors,  because  the  enormous  loss  of 
life  tiiat  would  almost  ineviUbly  ensue, 
eould  in  no  way  add  seat  to  his  infernal 
gratification.  Although  not  wholly  impos- 
sible^ yet  is  it  very  improbable  that  any 
stranger  could  have  found  his  wav  to  the 
carpenters'  diop ;  the  inference,  therefore, 
is,  that  any  ineeudiary  must  have  been  a 
person  well  acquainted  with  all  the  arrange- 
ments  and  peculiarities  of  the  theatre,  and, 
perhaps,  well  known  to  many  of  the  em- 
ployees* Such  a  person  could  not  have 
ascended,  without  great  risk  of  being  seen 
and  ^recognised,   until    after   the   fiymen 


quitted  their  post  The  fiieswere  left  at 
about  a  quarter  after  four  o'clock,  and  in 
fifteen  or  twenty  minutes  afterwards  the  fire 
was '  discovered,  raging  with  a  ftiiy  and 
rapidity  amply  accounted  for  by  the  ex- 
treme drrness  and  high  temperature  of  all 
the  combustible  matter  among  which  the 
fiames  were  revelling,  aided  by  an  upward 
draught,  which  gave  a  furnace-like  energy 
to  the  combustion* 

Certain  it  is,  that  all  the  observed  pheno- 
mena and  facts  go  to  'support,  in  a  most 
striking  manner,  the  opinion  of  Castles-.- 
**  that  the  theatre  was  set  on  fire,"  although 
the  perpetrator,  and  his  motive,  may  be  for 
ever  veiled  in  impenetrable  mystery. 

Whether  it  was  in  the  power  of  man  to 
arrest  the  progress  of  the  confiagration  when 
first  discovered,  will  also  remain  unknown. 
The  first  fire-oock  could  not  be  reached  in 
consequence  of  the  smoke,  and  an  attempt 
was  therefore  made  to  fall  back  upon  a 
second,  but  that  could  not  be  found  I  After 
forty  hours  of  unceasing  duty,  it  would  have 
been  anreasonable  to  look  for  great  exer- 
tions,  or  to  expect  much  energy,  especially 
when  tiie  exigency  of  the  occasion  de- 
manded an  amount  of  coolness,  intrepidity, 
and  praotical  fexperience^  far  beyond  what 
is  "purely  likatHca//" 
Z  By  the  time  extraneous  aid  reached  the 
spot,  prompt  as  its  arriral  was,  a  glance  was 
sufilcient  ;to  show  that  the  theatre  was 
doomed  to  inevitable  destruction,  and  the 
greateat  exertions  were  accordingly  directed 
to  the  more  hopeful,  and  as  it  proved,  suc- 
cessfal  taak  of  saving  the  surrounding 
buildinga. 

I  am,  Sir,  yours,  &c., 

W.  Baodeley. 

18,  Anffell-terrsae,  Islington, 
Bfsrcb  Stnd,  1856. 


THE  LOSS  OF  H.  M.  STEAM.SLOOF 
"  POLYPHEMUS  "  ACCOUNTED 
FOR  BY  THE  DEVIATION  OF 
THE  COMPASSES. 

To  the  Editor  vf  the  Meehaniet*  Magazine, 

Sim,— I  shall  not  trouble  you  with  a  long 
disquisition  on  magnetic  induction,  to  ex- 
plain the  reasons  of  compaas  deviations,  but 
nriefly  show  you,  by  the  present  case,  that 
it  is  from  a  want  of  a  proper  and  practical 
knowledge  of  tins  science  that  the  Polyphe- 
MM  was  lost  Of  course,  in  this  insUnce,  if 
there  had  been  no  fog  the  coast  would  have 
been  visible,  and  tiien  no  thanks  to  the  com- 
passes, for  keeping  a  right  course,  aa,  had 
they  been  right  or  wrong,  with  land  in  sight, 
they  would  have  been  diaregarded ;  but  with 
a  dense  fog,  and  nothing  but  the  compasses 
ss  a  guide,  the  ship  is  stranded,  snd  then, 
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and  not  till  then,  we  have  another  sad  proof 
of  the  miadirectiot  of  the  compau  needle. 

In  the  report  of  the  oourt-martial  held 
on  Commander  F.  P.  Warren,  Lieutenant 
Pyne  states  <<that  he  had  looked  at  the 
standard  compass ;  it  indioated  £•  by  N." 
Now»  as  a  constant  law,  the  deviations  of  the 
compass  in  the  Northern  hemisphere  in 
vessels  on  an  eastern  or  western  course  is 
always  towards  the  ship's  course,  and  the 
nearer  that  course  is  to  due  east  and  west  the 
greater  will  he  the  amount  of  deviation.  80 
that  in  a  ship  on  a  course  £.  by  N„  there 
will  be  a  deviation  to  the  eastward  of  the 
ship's  course ;  hence,  as  in  this  case,  a  slant 
towards  the  shore,  which,  with  the  aid  of  a 
dense  fog  at  the  end  of  a  long  run,  soon 
brings  the  ship  on  the  coast  lying  to  the 
eastward  of  her  eourae. 

I  shall  not  trouble  you  with  any  remarks, 
or  pass  an  opinion  on  the  present  mode  of 
adjusting  compasses,  or  ''tables  of  errors;" 
suffice  it  to  say,  that  all  such  appliances,  as 
is  evidenced  in  this  instance,  as  also  in 
many  prior,  when  the  subject  was  less 
known  than  now,  have  not  been  available  to 
keep  the  mariner  on  hia  right  course,  and 
off  the  rooks. 

Had  the  master  of  the  Polyphemus  who, 
doubtless,  knew  his  oourse  to  steer  well 
enough,  had  a  praotioal  knowledge  of  the 
common  and  absolute  laws  of  magnetio  cause 
and  effect,  or  compass  deviation,  he  would, 
in  a  fog  at  least,  have  distrusted  suoh  ap- 
pliances, and  given  himself  a  point  or  two 
to  spare  on  the  safe  side ;  and  thus,  in  the 
position  of  eircumstanoes  of  this  case — suoh 
as  the  direction  in  which  the  coast  lay  at  to 
his  coarse,  and  the  known  direction  of  the 
compass  deviation — have  saved  his  ship. 

The  importance  of  this  subject,  and  having 
a  case  in  point,  must  be  my  apology  for  in- 
trading  upon  your  space  with  the  above 
remarks,  hoping  that  it  may  be  more 
thoroughly  investigated  in  the  proper  quar* 
ters,  and  cause  seen,  that  in  tnese  days  of 
iron-built  ships,  mariners  should  acquire 
some  practical  knowledge  of  the  cause  and 
effect  m  compass  deviations,  and  its  never- 
failing  laws  and  directions,  and  not  trust 
blindfoldedly  to  adjusted  compasses,  as  if 
they  were  absolute  for  all  circumstances. 
I  am.  Sir,  yours,  &o., 

Thomas  Allan. 
1 1  AdelphUterraos,  London, 
March  20,  1M6. 

THE  SMOKE  QUESTION.  ; 

To  th$  Editor  o/th$  Mechanics'  Magazine,  \ 

Sir, — In  your  number  of  this  day,  just 

received,  I  observe  a  letter,  signed,  "  The  { 

Inventor  of  Gardner's  Smoke  Consttmei."  , 

As    the   writer  speaks    of   *'  the   laws  of 


obemical  combinatioD  being  nnalCered,"  I 
am  led  to  expect  a  scientific  referenoo  to 
those  Isws,  when  speaking,  of  oombustion  in 
furnaces,  and  in  a  different  form  from  what 
might  be  expected  from  one  of  the  AltMr 
iohool,  who  think  that  the  introducing  che* 
mistry  into  a  discussion  on  oombustion  in 
furnaces,  as  ''only  leading  to oomplioation." 

Assuming  his  signature  to  be  delibe- 
rately adopted,  namely,  "  The  Inventor  of 
Gardner's  Patent  Swtoke  Consumer ,*  I  have 
to  request  from  him  a  olear  and  ohemioal 
description  of  what  he  means  by  the  term 
'<  smoke,"  whieh  his  patent  is  to  «on»um«. 

With  reference  to  another  passage  in  the 
abovementioned  letter,  where  the  writer 
speaks  of  the  "  iaubU/umaiee  "  system,  aa 
if  it  were  a  novelty,  I  have  only  to  obaerwe, 
that  it  haa  been  adopted  in  numerotta 
ateam-vessels  under  my  manageineiit  dor* 
ing  the  laat  thirty  years,  and  referred  to,  m 
such,  in  my  Treatise  "  On  the  Combastion 
of  Coal,"  pages  17a  and  234,  where  Ulna- 
trations  are  given  of  its  use,  and  the  reasooa 
for  its  adoption ;  and  where  also  I  have 
described  it  as  veeommended  by  Tredfoldt 
and  in  use  in  Her  Miyesty's  pteamera, 
Usrmss,  Sfni/brOt  and  Fir^fiyt  see  pages  %$ 
and  377 ;  and  again  as  recommended  by 
Peclet  in  his  elaborate  work. 

I  am,  Sir,  yours,  fro., 

Chas.  W.  WiLLIAMa. 

Dublin  Stsam  Company ,  Liverpool, 
Miirch  21,   1856. 

CHATTAWAY'S  BUFFING  AND 
COUPLING  APPARATUS. 

7o  ihs  Editor  rf  the  Moekmies'  Magaaho, 

Sir, — I  notice  a  letter  in  your  last  week's 
Magazine,  signed  "  American  us,"  in  which, 
in  adverting  to  my  buffing  and  coupling  ap. 
par  at  us,  he  claims  the  invention  for  the 
United  Sutes. 

I  am  well  aware  that  the  principle  of 
centre  buffing  has  been  carried  out  in  Ame- 
rica for  many  years  past ;  but,  from  no 
sources  of  information  at  my  command,  can 
I  learn  that  the  combination  of  the  buffer 
with  the  drawhook,  upon  one  central  rod 
(which  is  the  distinguishing  feature  of  my 
invention)  had  ever  been  adopted  until  in- 
troduced by  me.  A  model  of  the  apparatus 
was  shown  last  year  to  an  eminent  Ameri- 
can engineer,  and  he  certainly  was  not  cog- 
nizant of  any  similar  mode  of  buffing  and 
coupling  being  then  in  operation  in  that 
country.  And  as  no  similar  mode  had  erer 
been  brought  to  my  own  knowledge,  I  can- 
not  relinquish  my  claim  to  the  merit,  if 
any,  of  the  invention.  Perhaps  "  Ameri- 
can  US'*  will  be  good  enough  to  state  if  the 
apparatus  he  saw  in  the  States  was  a  bollbr 
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and  drawhook  combined,  and  on  what  rail- 
way it  was  in  operation. 

I  am,  Sir,  yours,  &e., 

E.  D.  Chattawat. 
Edinburgh,  March  18, 1856. 


THE  GLASS-DIAL  CLOCK. 
To  tht  Ed'Uor  qf  the  Mechanict*  Magaxim. 

Sift,— I  think  the  aetion  of  the  dook 
•poken  of  by  a  *'  Constant  Reader"  may  be 
•zpiuBed  by  the  following  suppoeition. 

Suppose  that  in  the  bob-end  of  each  of 
the  iMnds  is  concealed  a  good  time-keep. 
in*  watch  motement,  the  weight  of  whioh  is 
Wlanced  by  the  length  of  the  pointer  end. 
■On  tho  eannon  pinion  (that  which  carries 
the  minute-hand)  of  the  watch  movement  in 
the  long-hand,  fix  a  lever  with  a  weight  at 
the  end  fiirthest  from  the  centre  of  motion, 
and  another  weighted  lever  on  the  hour- 
wheel  of  the  movement  in  the  shorthand  ; 
if  the  handa  were  in  balance  berore»  they 
w^ll  now,  if  freely  anspended,  indicate  »onu 
time,  aoeording  to  the  poaition  of  the 
weighfts,  whioh,  by  the  progreeaiTe  motion 
given  by  the  watches,  continnoosly  destroy 
the  equilibrium  of  the  handa»  whioh  gravi- 
tntion  aa  eoDtinuonaly  restores. 

I  am.  Sir,  yours,  &o., 

HOEATIO  BrOAIMTAPT. 


MECHANICAL  LOCOMOTION. 
7e  the  Editor  ^tkt  Mwhrniee'  Magazine. 

Sir,  —  Yoor  correspondent,  "  C,"  and 
Mr.  Cheverton,  having  opened  the  question 
of  Mechanical  Locomotion,  I  request  the 
insertion  of  a  few  words  on  this  interesting 
tepic. 

The  gentlemen  who  hate  commenced 
this  discussion  have  begun  by  complaining, 
correctly  enough,  of  the  general  prevalence 
of  great  eonfnsioR  in  the  ideas  of  many 
mechanicians  on  this  subject.  To  correct 
this  confusion,  Mr.  Cheverton  wishes  to 
establish  the  journal  of  the  axis  as  the^^ 
erum  of  the  forces  applied.  '*  C."  brings 
forward  an  explanation  which  seems  highly 
satisfactory  to  himself,  but  which  I  confess 
my  utter  inability  to  comprehend ;  and  in 
your  last  number,  **  J.  H."  proposes  the 
hypothesis  of  two  fttlcrnms^  ono  the  journal 
of  the  axis,  and  the  other  (in  the  case  of 
locomotive  railway  engines)  the  raiL 

Now  on  the  true  principles  ol^the  m«^ 
chanics  of  uniform  motion  every  one  of 
these  explanations  ia  aa  fruity  as  the  original 
confusion  of  ideu  they  were  intended  to  ob- 
viate. In  what  sense  do  your  correspond- 
ents use  the  word  fulcrum  7  The  original 
meaning  of  the  term  fulcrum  is  a  fixed 
point  of  support  in  a  lever;  and  however 


the  lever  itself  be  supposed  to  move,  this 
point  is  permanently  fixed.  Of  course, 
your  correspondents  cannot  attach  this 
meaning  to  it,  although  they  seem  to  have 
an  idea  that  it  possesses  some  extraordi- 
nary properties  m  relation  to  the  forces 
employed.  Judging  from  the  ffeneral  style 
of  their  remarks,  I  conclude  uiat  some  of 
them,  at  least,  conceive  the  fulcrum  to  be 
some  point  in  the  moving  body  which  is 
momentarily  at  rest.  This,  in  the  case  of 
the  locomotive  railway  engine,  is  the  point 
in  the  wheel  successively  in  contact  with 
the  rail.  But  this  possesses  no  peculiar 
property  with  regard  to  the  forces  applied. 
It  serves,  no  doubt,  to  fix  upon  the  mind 
a  more  accurate  and  definite  impression  of 
the  nature  of  the  motion  to  determine  this 
point;  but  it  does  not  help  to  illustrate  the 
action  of  the  forces ;  it  is  rather  a  conse- 
quence of  their  action  and  of  the  nature  of 
the  rigid  connection  of  the  system. 

In  the  case  of  a  strictly  uniform  motion, 
that  is,  where  the  power  exerted  and  tlie 
resistances  to  be  overcome  are  subject  to 
no  variation,  then  at  every  moment  the 
forces  applied  (including  the  resistances) 
must  be  such  as,  if  applied  to  the  engine 
or  moving  body  at  rest,  would  keep  it  at 
rest.  In  such  a  case,  any  ponif  whatever  in 
the  body  (the  forces  being  supposed  to  act 
in  or  parallel  to  one  plane)  possesses  the 
property  of  a  fulcrum  ;  that  is,  the  sum  of 
the  moments  of  all  the  forces  which  tend 
to  move  the  body  round  it  in  one  way,  is 
equal  to  the  sum  of  the  moments  of  those 
forces  which  tend  to  impress  an  opposite 
motion.  It  is  true  that  in  solving  ques- 
tions of  this  kind,  mechanicians  generally 
fix  upon  particular  points  from  which  to 
,take  the  moments;  but  these  are  chosen, 
not  on  the  principle  that  they  hare  any 
innate  mechanical  properties,  hut  that  the 
moment  of  some  force,  the  determination 
of  which  is  not  requisite  for  the  solution  of 
the  problem,  disappears  by  the  choice. 

Thus,  in  the  case  of  the  common  lever,  in 
which  the  ratio  of  the  power  to  the  weight 
only  is  required,  the  moments  are  taken 
about  the  fulcrum  ;  but  if,  besides,  the  pres- 
sure  on  the  fiilcrum  were  required,  this 
would  be  readily  obtained  by  taking 
another  equation  of  moments  about  some 
other  pwm  in  the  lever — the  point  of  appli- 
cation, for  instance,  of  either  the  power  or 
the  weight 

To  make  this  eleerer,  take  the  case  of  the 
oar  used  in  propelling  a  boat,  the  illustra- 
tion founded  on  which,  as  laid  down  in  the 
elementary  portion  of  works  on  mechanics 
from  time  immemorial,  gives  such  offence 
to  Mr.  Cheverton.  Here  I  may  say,  that 
for  reasona  I  shall  presently  state,  I  do  not 
conceive  this  illustration  as  giving  a  sufll. 
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cient  accooBt  of  th*  boat's  propalsioD. 
Looking  upon  the  matter,  however,  from 
Mr.  Cheverton*8  point  of  view,  and  looking 
only  for  a  fulcram  on  the  supposition  that 
at  anj  moment  of  the  oar's  motion  the 
forces  applied  to  it  would  be  in  equili- 
brium,  it  matters  not  what  point  in  the  oar 
he  selects  for  the  purpose. 

If  the  object  were  to  obtain  a  relation 
between  the  power  applied  and  the  pressure 
on  the  rowlock,  then  undoubtedly|the  point  of 
application  of  the  third  force,  the  resistance 
of  the  water,  would  be  advantageously  as- 
sumed  for  centre  of  nioments  or  fnlcrum, 
and  we  obtain  a  lever  of  the  second  order. 

Calling 
P  the  pressure  applied  by  the  hand  of  the 

rower, 
Q  the  resistance  of  the  water, 
R  the  pressure  on  the  rowlook, 
a-ffr  the  length  of  the  oar  from  the  point  of 

application  of  P  to  that  of  Q, 
a  the  distanee  from  point  of  application  of 

P  to  that  of  R, 
c  the  distance  from  the  former  of   these 

points  of  another  point  in  the  oar — for 

simplicity's  sake,  suppose  between  the 

hand  of  the  rower  and  the  rowlock,  and 

any  one  of  the  four  following  equations 

is  true. 
P(a+b)         =R6  (I). 

Pa  =Q6  (II). 

Q(a+6)         =Ra  (III). 

Pc+R(a-c)=Q(a+i-c)  (IV). 

In  the  first  of  these  the  point  of  appUoa- 
tion  of  Q  is  taken  as  fulcrum,  and  there, 
fore  Q  disappears ;  in  the  second  the  point 
in  contact  with  the  rowlock  is  fulcrum,  and 
R  disappears;  in  the  third,  the  point  of 
application  of  P  is  taken  forAilcrum,  and  P 
disappears ;  and  in  the  fourth,  a  point  which 
is  not  the  point  of  application  ot  auy  of  the 
forces  is  taken  for  fulcrum,  and  all  the 
forces  sppear  in  the  equation.  The  reader 
who  is  at  all  acquainted  with  algebra  will 
easily  convince  himself  of  the  compatibi- 
lity  of  these  four  equations,  as  he  will  find 
that  any  one  can  be  readily  obtained  by 
combining  together  sny  number  of  the 
other  equations ;  consequently  the  question 
of  the  fulcrum  to  be  employed,  and  therefore 
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of  the  olass  of  lever,  will  depend  entirely 
upon  which  number  of  the  ihne  forces  we 
wish  to  establish  a  relation  between.  I 
repest,  therefore,  that  if  we  could  con. 
sider  the  oar  to  be  acted  on  by  invariable 
forces,  the  ratio  of  the  propelling  force  on 
the  rowlock  to  the  force  exerted  by  the 
rower  would  be  correctly  obtained  by  con- 
sidering it  a  lever  of  the  second  kind,  as 
generally  represented  by  way  of  illostratfon 
in  meehanical  books. 

The  fket  is,  that  in  all  caees  of  engines 
used  for  the  purpose  of  propulsion,  tiiere  is 
no  such  ihfng  ai  strict  uniformity  in  the 
propelling  force ;  but  it  is  eontinually  un* 
dergoing  some  change,  whde  the  resistanoe 
to  be  overcome  is  generally  uniform.  At 
no  one  instant  of  the  luotion,  then,  will  the 
relation  among  the  forees,  oslcalated  on  the 
supposition  of  a  strictly  uniform  motion,  be 
correct.  We  are,  therefore,  driven  to  the 
application  of  another  mechanioal  prinetplew 
I  have  had  to  enunciate  this  so  fluently 
in  your  pages,  that  I  am  almost  afraid  oif 
tiring  your  readers  by  the  repetition.  It  is 
this,  that  the  work  done  by  the  moving 
force  during  the  time  it  undergoes  the  com- 
plete cycle  of  its  changes  is  equal  to  the 
work  done  by  the  resistances  to  be  overcome 
in  the  same  time. 

I  can  now  explain  why  the  account  of  the 
effect  of  an  oar  in  propelling  a  boat,  con- 
sidered simply  as  a  lever  acted  on  by  uiif. 
form  force*,  is  nnsatisfsctory.  It  is  that 
the  forees  cannot  be  considered  strictly  uni- 
form, especially  the  resistance  of  the  water, 
which  always  acts  perpendicularly  to  the 
face  of  the  oar. 

Making  use  of  the  notation  introduced 
above-— if  also  2  a  be  the  angle  through 
which  the  oar  moves, 

A  the  effective  area  of  the  immersed  por- 
tion of  the  oar-blade,  and 

B  the  effisetive  midship  section  of  the 
boat. 

The  work  done  by  the  power  will  be 
easily  seen  to  be  represented  by  2  P  a  sin.  a. 

The  work  done  by  the  resistance  of  the 
water  is  (supposing  the  oar  to  movi  roiind 
with  a  uniform  angular  velocity  «#,  and  die 
boat  to  move  with  velocity  v). 


Ab  |26«««a-.46«i;8in.a+t;«  |  a+!ii?f  \ 
Hence  we  have 

2  Pa  8tn.a»  A  5^26  »«»a-4»«  t;tra.a-hw»  |a-|-»'"'^]-  \  i. 

and  B  w«=A  bh  6«««8ln.a-26«  v/a+!ll^W|i;»8in.a)  II. 

'    I  must,  in  conclusion,  express  my  con-  .  sfter  fulcrum s  founded  on  shallow,  insuffi- 

Viction  that  the  prevalent  confusion  of  ideas  cient  views  of  mechanics,  but  in  a  tbo- 

complained  of,  and  undoubtedly  existent,  I  roughly  sound,  comprehensive  grasp  of  that 

must  find  its  remedy,  not  in  vain  hunts  <  science  of  which  no  one  who  has  to  do  with 
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mechanics,  or  who  is  ambitioiis  enough  to 
aim  at  a  mechanical  inTention,  ought  to  be 
destitute. 

I  am.  Sir,  yours,  &c., 

W. 
London,  Mareh  14,  ISM. 

To  the  Editifr  iff  the  Meehaniet*  Magazine. 

Sim,— The  letters  of  Mr.  Cheverton  and 
of  "C,"  lately  published  in  your  Maga- 
sine,  hare  attracted  my  attention,  and  made 
me  desirous  of  saying  a  few  words  on  the 
subject  to  which  those  letters  relate.  And 
in  order  to  render  my  communication  less 
unworthy  of  insertion  in  your  Mag^sine,  I 
will  endeavour,  as  much  as  possible,  to 
avoid  that  common  egotism  of  ascribing  to 
everybody  else  ignorance  and  confusion  of 
ideas  on  matters  of  elementary  science,  or 
even  of  common  experience,  and  claiming 
for  self  only  thoee  clear  conceptions  and 
correct  habits  of  thooght  which  enable  one 
to  observe  and  register  experience  accu- 
rately, and  to  reason  correctly  and  logically 
on  the  acquired  materials. 

The  answer  to  **  C.*s"  difficulty,  which 
you  gave  a  week  or  two  back,  in  your 
*'  Notices  to  Correspondents,'*  in  my  opi- 
nion, was  qaite  satisfactory,  so  far  as  it 
went;  and  this  **G."  himself  would  donbt- 
less  perceive,  if  he  gave  careful  and  un- 
biassed  attention  to  the  subject.  More, 
perhaps,  it  would  have  been  necessary  to  say, 
m  order  to  convince  your  correspondent  of 
the  real  character  of  hia  error,  aa  correct 
notions  of  mechanics  and  mechanical  laws 
can  very  seldom  be  communicated  to  a  be- 
ginner by  means  of  a  dosen  or  two  of  words, 
much  less  to  one  who  has  preoonceived,  and 
not  unexceptionable,  notions  on  the  subject. 
Mr.  Cheverton  has,  it  seems,  entered  the 
field  to  supply  this  supposed  defect  To 
oriticise  his  attempts  is  the  mam  object  of 
my  letter.  The  second  sentence  in  his 
letter  is,  to  my  mind,  quite  errooeoos.  I 
cannot  see  how  your  notice  implies  any 
such  bewilderment,  on  the  part  of  your 
former  correspondent,  as  is  here  alluded  to. 
Another  difficulty  I  have  is,  to  be  aasured 
that  Mr.  Cheverton  is  himself  altogether 
free  from  confusion  of  ideas  on  the  same 
subject.  He  says,  **  Some  fifteen  or  twenty 
years  since,  I  took  part'  in  a  discussion  in 
your  pages,  on  this  very  subject,  on  which 
occasion  I  proved  that  the  difficulty  has 
arisen  from  the  very  prevalent  idea  that  Uie 
rail,  the  road,  or  the  water,  as  the  case  may 
be,  is  the  fulcrum  of  the  locomotive  lever.*' 
Here  is,  again,  a  difficulty,  in  which  1  am 
involved.  I  cannot,  by  any  effort,  at  present, 
understand  how  the  perception  of  a  fact  so 
evident  can  lead, to  conftision  or  bewilder- 
ment   That  the  rail,  in  the  case  of  a  loco- 
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motive,  best  answers  to  the  notion  of  ful- 
crum, appears  at  first  sight  so  natural,  and 
becomes  when  reflected  on  so  certain,  that  I 
have  here  my  greatest  difficulty  of  all — that 
of  imagining  how  Mr.  Cheverton  could  pos- 
sibly have  proved  that  the  prevalence  of  real 
knowledge  in  this  matter  has  caused  the 
disorder  of  mind  which  he  writes  to  remedy. 
There  is  no  real  difference  whether  you  re- 

Sird  the  rail  or  the  axle  as  the  fulcrum  of 
e  lever;  the  forces  acting  bear  exactly 
the  same  relation  to  one  another,  as  every- 
body, who  understands  an  equation  of  mo- 
ments, knows. 

The  concluding  paragraph  In  Mr.  Che- 
verton's  letter  seems,  to  my  humble  compre- 
hension, without  any  point  whatever;  for  I 
cannot  see  anything  in  these  discuss'ions  to 
show  that  theory  and  practice  are  at  vari- 
ance, nor  can  I  see  that  elementary  works 
on  mechanics  are  wrong  In  teaching  that 
the  rower  has  the  "  water  for  a  fulcrum,  and 
a  lever  of  the  second  order  for  his  oar." 

With  regard  to  **C.*s*'  letter,  I  would 
say  a  word  or  two.  It  contains  the  follow- 
ing sentence,  to  which  I  wish  to  call  the 
attention  of  its  author : — **  I  wish  to  suggest 
to  him,  and  to  those  in  general  who  take  an 
interest  in  this  important  subject,  a  simple 
hypothesis,  by  means  of  which  I  think 
that  this  difficulty  may  be  cleared  away, 
without  resorting  to  supposition,  or  to  any- 
thing less  certain  than  the  most  rigid  ap- 
plication of  the  common  laws  of  science." 
Now,  this  notion  of  an  hypothesis  inde- 
pendent of  supposition  Is  the  most  novel  one 
the  letter  contains ;  it  is  the  first  time  I 
have  ever  met  with  it.  The  mode  of  re- 
garding the  problem  in  question  which 
"  C."  gives  is,  on  the  whole,  correct ;  but  it 
is  not  new :  it  is  as  old  as  the  hills.  In- 
deed, there  is  nothing  in  It  essentially  difTer- 
ent  fVom  the  ordinary  solution.  Its  results 
are,  as  yon,  Sir,  have  said,  exactly  the  same 
as  the  common  ones.  Permit  me.  Sir,  to 
recommend  *'C."  to  discard  the  idea  that 
those  who  have  studied  this  subject  more 
than  he  seems  to  have  done  are  in  general 
more  Ignorant  than  he  of  the  truths  In  its 
regard. 

I  am.  Sir,  yours,  &e., 

J.  C. 

Deptford,  Mardh  18, 1856. 

To  the  Editor  t^the  Ueehmte^  Magazine. 
Sir,— Your  correspondent,  "  C."  having 
taken  notice  of  my  cooununication  repeet- 
ing  the  true  position  of  the  fulcrum  of  the 
locomotive  lever,  it  seems  incumbent  on 
me  to  add  a  few  words  by  way  of  explana- 
tion.  I  cannot  say  that  I  can  follow  the 
ideas  of  your  correspondent,  in  what  he 
says  about  the  rei^otive  pressure   in    the 
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cylinder  alternatively  overcoming  and  be- 
ing  overcome  by  the  crank,  according  as  it 
changes  for  a  lever  of  one  order  to  another ; 
and  especially  of  there  being,  if  I  under- 
stand him  aright,  a  loss  of  half  the  power 
of  the  engine  by  such  internal  reaetion; 
but  it  appears  sufficiently  clear  by  his 
insisting  on  the  necessity  of  an  independent 
fulcrum,  that  he  considers  that  the  place  of 
external  reaction  and  the  position  of  a  fuU 
crura  must  necessarily  be  at  the  same 
point  To  this  particular  I  need  not 
advert,  except  to  make  this  passing  remark, 
that  possibly  the  clue  to  your  correspond- 
ent's thoughts  may  be  found  in  the  conjec- 
ture, that  he  has  overlooked  the  fact  of  the 
locomotive  engine  being  a  connected  struc- 
ture, and  consequently  that  the  stress  of 
forces  on  any  of  its  parts  can  have  no  direct 
influence  on  its  motion  as  a  whole,  hut 
only  indirectly,  as  instrumental  to  the  de- 
velopment of  the  ultimate  action  on  the 
rail. 

In  all  physical  inorganic  action  where 
motion  is  produced,  there  is  nothing  spon- 
taneous i  bodies  do  not  move,  but  are 
moved.  Hence  the  necessity  of  two  inde- 
pendent bodies  being  concerned  in  the 
operation ;  hence  the  necessity  of  action 
and  reaction,  and  of  their  being  equal 
and  opposite;  and  hence  this  necessity  is 
wholly  unconnected  with  the  introduction 
of  leverage,  or  the  transformation  of  the 
power  by  the  change  of  the  factors,  force 
and  space,  from  one  proportion  into  an- 
other. Such  change  cannot  make  any 
alteration  in  the  relation  of  two  bodies 
under  the  aspeot  of  action  and  reaction. 
Thus  if  your  correspondent,  '' C,"  being 
placed  in  a  carriage,  is  desirous  of  moving 
It,  he  can  do  so,  by  acting  with  a  pole 
directly  on  the  ground,  which  is,  of  course, 
the  point  of  reaction.  But  if  he  wishes  to 
move  the  carriage  with  a  greater  velocity 
than  that  of  the  moving  force  as  exerted  by 
himself,  he  must  convert  his  pole  into  a 
lever  acting  at  a  disadvantage.  Now  the 
third  point  which  thus  arises  on  the  car- 
riage Itself,  bears  a  relation  solely  to  the 
lever  that  is  constituted  by  its  means,  and 
does  not  alter  the  previous  postulates ;  the 
action  is  still  on  the  carriage,  and  the  re- 
action on  the  grottn4.  It  is,  in  fact,  the 
fulcrum  of  the  lever,  for,  being  assumed  to 
be  the  middle  point,  it  is  only  thus  the  ad- 
mitted increas*  of  velocity  can  be  aceounled 
for.  This  would  be  rendered  apparent  to 
your  correspondent  by  a  diagram  of  very 
few  lines,  if  he  would  please  to  draw  it 
This  point  being  that  from  which  alone  the 
power  of  the  lever  can  be  calculated,  it  is  | 
of  course  its  fulcrum.  i 

Suppose  the  end  of  the  pole  were  to  slip   > 
without  moving  the  oavriage,  *'  C,"  hiv- 


self,  would  not  theu  place  the  fulcrum  on 
the  ground.  Now,  the  mere  fact  of  slip, 
ping,  or  the  moving  of  one  of  the  bodies 
concerned  in  action  or  reaction  rather  than 
the  other,  or  indeed,  of  both  of  them  toge- 
ther, changes  not  the  subsisting  relations 
as  to  the  fulcrum — that  being  a  term  appro- 
priate only  to  the  functions  of  the  terer, 
which  remains  unchangeable.  If  "  C." 
thinks  that  it  does,  X  am  euriout  to  know 
where  he  would  place  the  fulcrum  in  a 
paddle-wheel  steamer.  Is  there  any  thoo- 
retical  difference  in  the  action  of  a  single 
oar,  exerted  on  a  vessel  of  heavy  burden 
and  practically  immoveable,  and  that  of 
many  rowers  in  the  captain's  gig  ?  If  so, 
where  are  we  to  draw  the  line  between  the 
two  extremes  ? 

The  abutment  or  point  of  reaotioo,  ia 
often,  by  a  license  of  language,  called  the 
fulcrum,  on  account  of  its  oontunonly 
serving  that  purpose  as  well  as  the  otbef ; 
but  the  assumption  thence  originated  that 
both  points  are  necessarily  identical,  has 
caused  a  great  confusion  of  ideas,  and  has 
arisen,  from  overlooking  those  oases  in 
which  the  moving  force  is  embarked  with 
the  moving  body  constituting  the  resist- 
ance— an  oversight  whioh  shows  how  little 
the  realities  wbioh  practical  men  hare  to 
deal  with  have  boeii  recognised  in  the 
learning  of  the  schools.  It  is  true  that,  for 
the  most  part,  this  may  be  accounted  for 
by  the  fact,  that  seienoe  is  unable  to  gim^ 
the  oomplications  that  belong  to  praoticid 
matters  in  their  ultimate  and  tangible 
reaults ;  and  aa  it  is  in  this  last  st^e  of  in- 
vestigation alone,  that  theoretical  oonolu- 
sions  can  possess  any  positive  value,  it 
necessarily  arises  that  the  final  appeal 
must  be  to  practice ;  but  tbit  nusplaeement 
of  the  fulcrum  of  the  locomotive  leTer  is  a 
very  simple  affair,  and  it  is  high  time,  if 
theory  is  to  be  rendered  somewhat  more 
accordant  with  practice,  that  the  error 
should  be  banished  from  books  of  sclenee. 
I  am.  Sir,  yours,  &e., 

B  EN  J  AMI  M   ChIVERTOM, 


To  the  Editor  of  the  Mechanics*  Magazine^ 

SiR,-*-I  have  read,  with  ooneiderable  in- 
terest, the  letters  in  your  Journal  upon 
**  Meehanieal  Locomotion,'*  and  oonnot 
help  thinking  this  question  a  fair  type  of 
the  differences  that  sometimes  oeeur  be- 
tween praetical  men.  That  the  point  at 
issue  is  in  reality  of  the  aimpleet  kind,  there 
can  be  no  doubt ;  the  only  wonder  is,  hew 
any  question  could  have  arisen  on  so  simple 
a  point  It  is  admitted  by  all  pieetieal 
men,  and  fully  eaqplained  in  every  texCbook 
on  meehamiea,  that  when  the  power  moves 
with  the  vehiele,  the  Ailoram  mvst 
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sarily  be  part  of  the  vehicle  itself;  but  it 
would  seem  some  persons  ("  C*  among  the 
number)  cannot  agree  witn  this,  and  hence 
the  question  now  at  issue,  which,  divested 
of  all  technical  terms,  is  nothins  more  or 
less  than,  Does  the  turning  of  the  driving 
wheel  of  a  locomotive  propel  the  engine,  or 
the  propulsion  of  the  engine  turn  the  wheel  7 
This  latter  conclusion  being  the  one,  it 
would  seem,"  C*  has  arrived  at — for  in  his 
last  letter  he  says,  "With  the  crank  at  full 
power  below  the  centre,  and  the  steam  occu- 
pying the  space  between  the  face  of  the 
piston  and  the  front  end  of  the  cylinder,  and 
pressing  on  each  with  a  force  of  1000  lbs.,  I 
calculate  the  result  to  be  as  follows : — the 
reactive  pressure  of  1000  lbs.  on  the  end  of 
the  cylinder  impels  the  engine  forward;" 
by  this  we  can  understand  nothing  but  that 
the  engine  is  moved  forward,  the  wheel 
turning  as  a  necessary  consequence.  Un- 
fortunately for  this  course  of  reasoning,  we 
have  the  established  fact  that,  1st.  The 
power  of  the  engine  does  not  vary,  except- 
ing what  accrues  from  the  varying  angle  of 
the  crank,  while,  were  "  C.'s"  reasoning 
correct,  the  power  must  vary  enormously,  as 
the  power  acts  at  one  part  of  the  stroke  on  a 
lever  of  the  second  order,  and  at  another 
part  on  one  of  the  third  order.  2nd.  That 
the  fulcrum  must  be  some  fixed  point ;  and 
herein  lies  the  mistake  which,  I  think,  "  C." 
hat  fallen  into,  and  which  is,  that  the  rim 
of  the  driving  wheel  acts  as  a  successional 
fulcrum.  Now,  a  fulcrum  means  a  certain 
fixed  point ;  the  fact  of  the  fulcrum  being 
moved  along  with  the  machine,  does  not  in- 
terfere with  its  properties;  but  whether 
moved  with  the  machine  or  not,  it  must  be 
a  certain  fixed  point:  this  being  granted, 
the  fallacy  of  a  successional  fulcrum  is  at 
once  seen,  for  although  the  driving  wheel  of 
a  locomotive  presents  some  peculiar  fea- 
tures, no  course  of  reasoning  can  be  ad- 
duced to  show  that  the  friction  of  the  wheel 
and  rail  acts  as  a  successional  fulcrum  ;  or, 
in  a.  word,  as  a  movable  fulcrum.  Until 
"  C."  can  show  that  this  is  possible,  I 
think  most  practical  men  will  adhere  to 
the  established  opinion  that  the  axle  is  in 
reality  the  fulcrum  in  a  locomotive. 

Apologizing  for  thus  trespassing  upon 
your  space, 

I  am,  Sir,  yours,  &c., 

Jno.  Truran. 

Harch  17, 1U6. 


Thus,  in  the  driving-wheel  of  a  locomo- 
tive, the  point  of  contact  with  the  rail  is 
the  fulcrum,  since  the  friction  exerted  by 
the  rail  is  external  to  the  engine.  If  we 
consider  the  circumference  of  the  wheel  as 
a  regular  polygon  of  an  infinite  number  of 
sides,  we  see  that  each  angular  point  in 
succession  becomes  a  moUonless  fulcrum 
during  an  infinitely  small  instant. 

If  the  whole  engine  be  lifted  off  the  rails, 
we  must  consider  all  those  parts  of  it  which 
do  not  impart  motion  to  any  other  parts, 
such  as  the  axle  of  the  driving-wheel,  as 
rigidly  connected  witli  the  earth  ;  therefore 
the  force  exerted  by  this  axle  on  the  wheel 
is  external  to  the  moving  system  ;  thi:i  axle 
is  therefore  now  the  fulcrum  of  the  wheel. 

In  the  case  of  au  oar  propelling  a  boat, 
the  point  of  contact  witli  the  water  is  the 
fulcrum,  according  to  the  above  definition. 
It  is  not  a  motionless  fulcrum,  but  it  will 
become  so  if  we  suppose  that  the  water 
begins  to  run,  in  the  sense  of  the  boat,  with 
a  velocity  equal  and  directly  opposite  to 
that  of  the  fulcrum;  and  the  motion  of  the 
boat,  witli  respect  to  the  water,  will  not  be 
altered. 

I  hope  these  few  words  may  contribute  to 
preveut  the  subject  becoming  one  of  con- 
troversy, and  shall  therefore  be  thankful  if 
you  will  insert  them. 

I  am,  Sir,  yours,  &c«, 

C.  J.  RecoRDON. 

Cambridge,  March  29,  18M. 


Tc  the  Bdiiof  qf  the  Mechanics*  MagOMinc. 

Sir, — I  beg  to  suggest  the  following 
definition  i^Thc  Jukrum  qf  a  lever  is  the 
point  where  that  force  acts  which  is  external 
tc  the  system  to  which  the  lever  belongs^ 


SPECIFICATIONS  OF  PATENTS 
RECENTLY  FILED. 

Stocquellbr,  J.  H.,  and  W.  J.  B.  Saun- 
ders. Improved  mechanical  means  for  ob- 
taining elevations.  Patent  dated  August  16, 
1855.     (No.  1856.) 

This  invention  ooniista  chiefly  in  using 
three  sets  of  levers  on  the  "  lazy  tongs " 
principle,  so  fastened  or  secured  together 
as  to  admit  of  their  being  operated  upon  by 
considerable  force,  and  rendered  capable  of 
sustaining  considerable  weight  when  elon- 
gated in  a  vertical  position. 

Rowley,  C.  Improvements  in  elastic  bands. 
Patent  dated  August  16,  1855.  (No.  1861.) 

Clam. — The  making  of  elastic  bands  by 
catting  India-rubber  into  strips  or  strands, 
dividing  such  strips  or  strands  into  suitable 
lenfftbs,  and  uniting  them  together  at  the 
ends  as  described. 

Fawcett,  W.,  and  P.  B.  Improvements 
in  the  numi^faeture  qf  carpets  and  similar  fa* 
brics,  and  in  apparatus  used  therein.  Patent 
dated  August  16,  1855.    (No.  1864.) 
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This  inTention  has  reference  to  the  ma- 
nofacture  of  looped  or  cot^pile  fabric,  and 
eondsts, — 1.  Iii  an  arrangement  for  mixing 
the  oolonrd  of  the  woollen  warp  or  thread, 
ao  ai  to  prodttoe  a  variety  of  shades,  the 
efi^ct  of  which  is  obtained  by  the  stamping 
or  reading  in  the  paittern,  so  as  to  r&ise 
two  ot  more  threads  of  different  colours  at 
onoe  in  each  longitudinal  division  of  the 
r«Ml  or'  slay,  thus  mizfhg  the  colours  as 
fine  again  as  the  scale  or  count  of  the 
cloth.     2.  In  the  employment  of  a  long 
mala    or     eye    in    the   jaequard    harness 
so     as    to    allow    the    figure    warp     or 
worsted  to  be  moved  up  and  down  within 
the  said  male  or  eye,  through  the  medium 
of  the  heald,  when  the  jaequard  harness  is 
arranged  close  to  it    3.  In  an  arrangement 
for  shifting  the  position  of  the  shuttle,  so  as 
to  move  on  the  back  of  the  cloth,  instead 
of  raisiiig  the  figure  warp  As  at  present.    4. 
In  a  mode  of  arranging  the  hanging  weights 
in  connexion  with  the  bobbins,  so  that  they 
may  be  placed  at  the  back  thereof  instiead 
of  the  front,  as  has  heretofbre,  for  the  most 
part,  been   the  practice,  the  said  weights 
being  furnished  with  pins  or  bars  so  as  to 
press  against  the  bobbins  when  the  weighu 
are  down.     5.  In  tuning  or  regulating  the 
time  for  raising  the  whole  of  the  jaequard 
harness,  when  ihe  trap  board  or  its  equivalent 
is  employed  for  that '  purpose,  so  that  the 
harness  may  be  kept  up  till  the  beat-up  of 
the  lay  takes  place,  the  wire  being  first  in- 
serted before  the  whole  harness  is  raised, 
by  which  arrangement  the  raising  of  the 
warp- threads  for  the  purpose  of  inserting 
the  vrire  may  be  efiectcd  without  requiring 
the  fall  of  the  trap  board.    6.  In  the  em- 
ployment of  certain  arrangements  in  con- 
nexion with  the  bottom  board  of  the  jae- 
quard loom  for  raising  the  whole  harness, 
as  mentioned  under  the  fifth  head  of  the 
invention.     This  is  accomplished    by   so 
timing  the  cams  or  tappets  which  operate 
such    bottom    board    or    bottom    cumber 
board,  that  the  whole  of  the  jaequard  bar- 
ness    may  be   kept   uft  till  the    beat   up 
takes  place,  in  connection  with  that  order 
of  shedding  referred  to  under  the  fifth  head 
of  the  invention,  whereby  the  back  shoot  is 
first  laid  in  after  each  insertion  of  wire.     7. 
In  a  mode  of  actuating  the  worsted  threads 
by  the   jaequard,  in  order  to  raise  those 
required  for  the  reception  of  the  wire  next 
to  be    inserted    simultaneously    with    the 
raising  of  the  whole  harness  by  the  cumber 
board,  so  that  the  whole  harness  may  re- 
main ^up  till  the  beat-up  of  the  lay  takes 
place,  and  then  for  the  remainder  to  drop 
from  those  selected  for  the  wire.    8.  In 
tuning  or  regulating  the  time  for  raising 
the  whole  of  the  jaequard  harness,  when 
the  trap  board  or  its  equivalent  is  employed 


for  that  purpose^  jp  aa .  lo  give*  the  JoQiSBst 
time  to  the  entrapping  of  all  the  cor4t»  h9 
adapting  the  hand-loom  order  of  moUoo. 
9.  In  the. employment  or  poode  oTuMng  tlie 
last  -  mentioned  arrangement,  when  the 
whole  harness  is  raised  by  m^ans  of  the 
bottom  board  of  the  Jaequard  imacbina. 
This  is  accomplished  by  so  timing  the. tap- 
pets for  raising  the  oumber  board  as  to  suU 
the  adaptation  o/  hand-loom  order  of  mo^ 
tions,  referred  to  under  the  eightb  hep4* 
The  first  three  heads  ^f  the  invention  rdfer 
either  to  hand  or  power 4ooqi  ,  mafihia^iy  t 
the  six  last  to  power-looms  only* 

Hudson,  W.  Certaiu  in^proveatetUsin  the 
cotistruction  of  slop-rods  or  pratect^r*  i»|Miffr 
looms  for  weaving,  ]^atent  dated  August  L4», 
1855.    (No.  1865.) 

This  invention  mainly  consists  in  the- 
construction  and  application  to  tho  power 
loom  of  a  "stop  rod"  or  '^proj^otor,"  ao 
formed  and  arranged  as  to  b«  at  liboriy  to 
operate  only  during  that  part  pf  ihe  vevoilii* 
tion  of  the  crank  which  corresponds  with 
the  interval  hetween  the  entrance  ^of  .die 
shuttle  into  the  shuttle-box  and  the  aoxt 
ensuing  pick,  so  that  the  aiottona  of  Uio 
shuttle  are  unobstructed  by  it.  It  ia^ to  he 
used  as  a  substitute  for  the  common  "  alop 
rod." 

Maynes,  W.  Certwn  Uttpr<mm«ml$  4a 
sdf  acting  lempks  to  be  used  i*  fotmomg. 
Patent  dated  August  16, 1855.  (No.  IWS^ 
This  invention  relates  to  self-ao4ing 
temples  which  present  a  oontinuous  bar  or 
straight-edge,  parallel  to  tlio  faoe  of  the 
reed  over  which  the  doth  pasaesi  and  on 
which  it  rests,  and  particularly  to  tho 
"trough"  or  ''box  and  roller"  templet 
which  consists  of  a  long  roller  revolving  in 
a  semi-cylindrical  box  or  troughs  There 
are  evils  conneoted  with  this  fornix  of  tem- 
ple. In  the  first  pUce  the  oooesaary  tliick- 
ness  of  the  roller,  added  to  that  ef  the 
trough, .  renders  the  temple  bulky  and 
clumsy  to  apply,  it  being  aometimea  diffi- 
cult  to  keep  it  clear  of  the  shttUle  noe 
without  elevating  the  edge  of  the  tvoogh 
more  than  is  desirable.  .In  th^  teoond 
place  the  cloth  passes  under  the  roller  by 
which  it  is  kept  out  of  sight  for  about  8  in. 
from  the  fell,  and  "  fioaU,"  or  other  4efecu 
are  thus  liable  to  paas  undeteoled  ior  •» 
long  a  time  that  a  conaiderablo  qnaatity  of 
oloSi  must  sometimes  be  unwoven  in  order 
to  rectify  them.  This  invention  iamaiBljr 
intended  to  remove  these  diafeots,  and  mm- 
sists  of  modified  forms  of  the  temple.  Tlie 
fabric  is  supported  in  a  coatinnoiia  U&e 
across  its  whole  width,  and  the  atxaia  on 
the  ends  of  the  warp  in  shedding  is  thua 
equalized,  while  a  better  aelvage  is  ob- 
tamed,  and  the  selvage  ends  are  leaa  liable 
to  break  than  before,  &c.' 
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Baker,  W.  E.  Jmprwtmeta*  in  nwing 
matkhe$.  (A  eominunioation.)  Patent 
dated  Auguet  16,  1855.    (No.  1867.) 

Instead  of  supporting  the  table  or  plate 
of  the  machine  on  a  stand  or  frame,  the  in- 
ventor hinges  it  to  the  lower  one  of  two 
parts  of  a  box,  so  as  to  form  a  division  in 
the  interior  of  the  box  when  shut ;  by  this 
means  the  machine,  when  out  of  use,  and 
the  box  shut,  will  be  kept  free  from  dirt 
and  dust. 

Damduran,  J.  J.  Tmvrooements  in  diving 
appmraiui.  Patent  dated  August  17,  1855. 
(No.  1868.) 

This  invention  consists, — 1.  In  the  con- 
ttmetion  and  employment  of  a  flexible  in- 
verted  syphon  tube  for  diving  purposes, 
which  tube,  when  passing  through  the  in- 
terior of  a  divinff  bell,  can  be  made  of 
metal  or  of  a  flexible  material.  2.  In  the 
employment  of  a  ventilator  placed  at  one 
extremity  of  the  syphon  tube,  for  the  pur- 
pose  of  passing  off  the  gases  exhaled  by  the 
diver. 

Brown,  D.  and  J.  New  or  hmoved  Ma. 
ekinerff  for  the  manafoetwrt  qf  hayonett. 
Patent  dated  August  17, 1855.  (No.  1870.) 

This  machinery  consists  of  a  pair  of  rolls 
between  which  the  bar  of  steel  to  be  formed 
into  a  bayonet  is  passed,  the  axis  of  the 
said  bar  being  parallel  to  the  axis  of  the 
rolls,  and  the  rolls  having  such  a  sectional 
figure  as  gives  to  the  bar  a  figure  roughly 
resembling  the  blade,  unbent  shank,  and 
upset  of  a  bayonet,  the  surfaces  of  the  rolls 
being  eccentric  to  their  axes.  Also,  of  a 
combination  of  three  rolls,  the  peripheries 
of  which  are  of  such  a  figure  as  to  give  a 
tapering  triangulnr  form  to  the  blade  of  a 
partially-formed  bayonet,  and,  finally,  of  a 
pair  of  dies,  which  are  subjected  to  pressure 
between  a  pair  of  plsin  rolls,  and  which 
perfect  the  form  of  the  bayonet  blades. 

Collier,  O.  Improvemenit  in  weaving 
pinek  by  power ,  parte  rf  which  improvements 
me  appXieahle  when  weaving  other  fabric*. 
Patent  dated  August  17, 1855.   (No.  1871.) 

This  invention  mainly  consists  in  so 
arranging,  combining,  and  operating  the 
parts  of  a  loom  for  weaving  plush  by  power, 
that  that  portion  of  the  pile  warp,  which  for 
the  time  is  in  the  lower  portion  of  the  shed, 
may  have  an  increased  descending  motion 
given  to  it,  to  depress  it  below  the  linen  or 
binding  warp,  in  order  that  the  pile  warps 
nay  elear  each  other  fully  up  to  Uie  formed 
fabric  after  each  change  of  the  pile  warps,  8ec. 

Hbts,  E.  Improvements  infyers  used  in 
preparing  and  spUadng  cotton  and  other 
fibrovM  materials.  Patent  dated  August  18, 
1855.     (No.  1878.) 

This  invention  eonsists  in  tinning  the 
flyers  used  in  preparing  and  spinning 
cotton,  ftc,  for   the  purpose  of    econo- 


mising labour  in  the  manufacture  of  such 
flyers,  and  preventing  oorrosion. 

Sanoster,  W.  Jn  improoement  in  the 
mamtfaetwre  rf  umbreUas  and  parasols.  Pa . 
tent  dated  August  18,  1855.    (No.  1874.) 

Accordioff  to  this  invention,  the  cover  for 
each  umbrella  or  parasol  consists  of  one 
piece  without  seam.  The  fabrics  used  for 
covers  are  warp  or  loop- formed  fabrics, 
made  elastic  in  all  directions,  by  causing 
the  several  warp  threads  not  only  to  loop 
into  each  other,  but  also  to  continuslly 
traverse  in  the  fabric  from  selvage  to  sel- 
vage. The  edge  of  the  cover,  between  the 
ends  of  the  ribs,  is  made  non-elastic. 

Crawford,  R.  Improvements  in  orna- 
menial  weaving  by  Jacqiuurd  looms.  Patent 
dated  August  18, 1855.    (No.  1875  ) 

This  invention  mainly  consists  in  the  use 
of  a  pattern  block  (in  place  of  the  endless 
bands  of  pattern  cards),  provided  on  its 
operating  face  with  lines  of  uneven  sur- 
faces or  recesses  of  unequal  depth,  for 
presenting,  by  the  intervention  of  rods  or 
needles,  £'aw  bars  or  levers  to  the  action 
of  a  reciprocating  transverse  bar,  or  its 
eouivalen^  and  thereby  effecting  the  lifting 
of  the  harness  to  reproduce  the  required 
changes  in  the  shed. 

Savage,  A.  Improvements  in  the  wuans 
or  mechanism  for  treating  tea^  eugar,  coffee, 
chicory,  and  such  substances  as  require  the 
processes  qf  separation,  reduction  qfsixe  and 
mixing,  or  any  one  or  two  thereqf.  Patent 
dated  August  18,  1855.    (No.  1877.) 

This  invention  refers  principsUy  to  mo- 
difications in  Savage*s  noiseless  machine  for 
sifting  tea,  and  cutting  the  large  leaves  at 
the  same  time,  and  comprises  also  improve- 
ments in  mills  of  the  class  termed  steel  or 
steeled  mills,  which  consist  in  placing  the 
contrivance  used  to  conununicate  motion  to 
such  mills  on  the  bush  or  bearing  of  the 
same,  and  connecting  it  with  the  axis  or 
spindle  thereof,  in  such  manner  tfaiit  no 
eccentric  force  may  be  communicated  to  the 
same.  Also  forming,  casting,  or  forging, 
of  iron  or  other  suitable  material i  the  stand- 
ard or  other  part  which  supports  a  mill  of 
the  aforesaid  kind  in  one  piece  with  the 
side  plate  or  cheeX  thereof.  Also  nnking 
those  parts  of  such  mills  technically  termed 
cores  and  cases  of  cast-iron,  or  other  suit- 
able material,  covered  with  wrought-iron, 
having  the  teeth  by  which  the  grinding  is 
effected  formed  therein;  and  making  the 
grinding  parts  of  flat-surface  mills  (com- 
monly termed  plate  mills)  in  the  form  of 
segments  or  annuli  of  wrought-iron,  affixed 
to  masses  of  cast-iron,  or  other  suitable 
material.  This  he  effects  by  casting  tsper 
rings  or  hoops,  or  flat  discs  tliereof,  turning 
their  surfaces,  if  needful,  in  a  lathe,  and,  on 
the  surface  so  prepared,  aflbcing  wrought. 
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iron  hoopi,  MfweuU,  or  aunuii,  by  screws 
or  otherwise,  on  which  hoops,  segments,  or 
annuli,  the  furrows  or  teeth  are  formed,  the 
said  teeth  being  case-hardened  in  the  usual 
manner. 

Normandy,  A.  R.  L*  M.  de.  Certain 
improvements  in  the  manufacture  fj  eoap. 
Patent  dated  August  20,  1855.   (No.  1879.) 

A  description  of  this  invention  will 
shortly  be  given. 

DuBRULLE,  A.  Improvementt  in  tqfetff 
lampi.  Patent  daud  August  20,  1855.  (No. 
1880.) 

The  improved  safety  lamp,  which  can  be 
made  entirely  of  sheet  iron,  is  solid  and 
light.  By  its  peculiar  disposition,  the  oil 
chamber  is  wider  and  lower,  so  that  the 
level  of  the  oil  sinks  less  rapidly  than  in  the 
ordinary  lamp,  while  the  oil  ascends  more 
freely  to  the  wick. 

Bain,  A.  jin  inetrument  or  apparatue 
for  distributing  liquids.  Patent  dated  August 
20,  1855.    (No.  1881.) 

This  Instrument  is  a  hollow  vessel  with  a 
flat  mouth,  into  which  mouih  is  inserted 
a  piece  of  absorbent  substance,  such  as 
sponge.  Liquid  placed  within  the  vessel  is 
applied  to  a  surface  by  means  of  the  ab- 
sorbent material. 

JouRNEAUX,  F.  JmgrifDements  m  drffitig 
wheat  and  other  greUn,  Patent  dated  August 
20,  1855.    (No.  1882.) 

The  inventor  describes  apparatus  which 
consists  of  a  shaft  or  chimney  in  which  is 
a  series  of  wire  cases,  around  and  between 
which  heated  air  from  a  fire-place  or  fur- 
nace passes.  Across  the  cases  are  placed 
bars  of  iron  to  turn  the  grain  from  the 
centre  to  the  sides,  that  it  may  all  be  equally 
heated.  ^The  grain  is  discharged  at  the 
lower  ends  of  the  oases  by  a  set  of  gradually 
narrowing  passages  leading  into  a  central 
passage,  and  so  arranged  as  to  cause  the 
grain  to  leave  each  case  in  oblique  streams. 

S0BI.MAN,  W.  Improvements  m  the  con- 
struction rfpropeUere,  Patent  dated  August 
20,  1855.    (No.  1883.) 

The  patentee  describes  a  propeller  de- 
signed with  a  view  of  employing  *'  the  cen- 
tripetal and  the  mediolic  force,"  the  latter 
term  meaning  the  force  of  the  water  dis- 
placed by  the  "  progressive  motion  of  the 
nave." 

Kmiohton,  H.  Ask  improved  construction 
ef  portable  drill  Patent  dated  August  20, 
1855.    (No.  1885.) 

The  chief  ol^ect  of  this  invention  is  to 
facilitate  the  boring  of  wood,  stonf,  and 
metals  in  situations  where  the  ordiuarv 
band-drill  only  could  heretofore  be  used, 
and  it  conaists  in  fixing  the  drill  or  cutting 
tool  at  the  lower  end  of  a  solid  spindle  actu- 
ated  by  means  of  gearing,  which  spindle  is 
jointed  to  a  threaded  spindle  above,  and 


may  be  raised  or  lowered  by  kand-wheels. 
The  drill  is  mounted  in  a  frame  on  trans- 
porting wheels. 

GoNTiER,  P.  Impreoewients  in  treating 
Unseed,  poppy  %  and  other  oils  employed  m  the 
mixing  qf  paint.  Patent  dated  August  20, 
1855.    (No.  1886.) 

This  invention  consists  in  treating  the 
oils  employed  in  mixing  paint,  by  adding  to 
these  oils,  over  the  fire,  or  when  slightly 
heated,  sulphuric  acid,  resin,  and  manga- 
nese or  lithsrge,  thus  reduoing  the  number 
of  coatings  of  paint  required. 

LoNGSDON,  R.  Improvements  m  o^paiw- 
tus  to  be  used  for  removing  property  into  mtd 
out  qf  strong  rooms,  and  in  the  mode  of  <#- 
curing  such  property  from  fire  or  thrft.  Pa- 
tent dated  August  21, 1855.    (No.  1888.) 

This  invention  chiefly  consists  in  apply- 
ing hydraulic  pressure  to  the  elevation  of 
books,  8(c.,  from  such  strong  rooms  as  are 
placed  below  the  ground  floor  of  buildings^ 

Lewis,  O.  Improvewunts  in  glovu,  cut 
out  with  a  kntfe  and  rotary  press.  Patent 
dated  August  21,  1855.    (No.  1890.) 

The  patentee  first  makes  a  steel  knife  of 
the  necesbsry  form  for  cutting  out  the  ma- 
terials for  gloves,  without  gussets  between 
the  fingers.  He  next  makes  a  frame  fur- 
nished with  two  horizontal  shafts  connected 
by  a  wheel  and  pinion,  one  of  them  having 
two  driving  cams  keyed  on  it ;  there  is  also 
a  rising  bed,  lifted  up  to  the  cams  hj 
counterbalance  weights,  and  provided  with 
anti-firiction  rollers  for  the  cama  to  act 
upon.  Finally,  he  lays  several  thicknesses 
of  the  material  to  be  cut  on  each  other,  and 
by  means  of  a  handle  on  the  pinion  shaft, 
forces  the  knife  through  the  materials, 
which  are  then  sewn  into  gloves, 

C0RME8,  J.  An  improved  method  far  oe»- 
suming  smoke.  Patent  dated  August  21, 
1855.    (No.  1891.) 

This  invention  consists  in  drawing  smoke 
horn  furnaces  by  means  of  a  fan,  and  forc- 
ing it  back  through  a  return  tube  opening 
below  the  fire-bars.  The  fire-place  is  madb 
by  preference  in  the  form  of  a  hopper,  or  of 
an  inverted  conical  or  pyramidical  shape, 
perforated  on  all  sides  and  through  its 
bottom. 

Orange,  J.  Improvements  in  appm-atus 
for  covering  yams  or  other  cores.  Patent 
dated  August  21,  1855.    (No.  1893.) 

This  invention  consists  of  a  combination 
of  parts  for  covering  yarns,  threads,  or  other 
cores  with  silk  or  other  fibrous  yarn  or 
thread.  The  inventor  uses  a  hollow  qpiudle, 
which  turns  in  bearings,  and  receives  rotair 
motion  by  a  band  or  otherwise,  and  Uirousb 
it  the  core  to  be  covered  is  passed.  The 
spindle  has  fixed  on  it  a  disc  which  earries 
as  many  pins  as  there  are  covering  threads 
to  be  employed,  the  latter  being  wound  on 
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eonical  barrels  pUeed  on  these  pint.  Be- 
yond the  ends  of  the  barrels  is  fixed  on  the 
tpindle  a  disc  with  as  many  holes  as  there 
are  pins,  and  beyond  this  disc  another  simi- 
larly jperforated.  The  action  of  the  appa- 
vatus  will  be  readily  understood. 

Paioe,  L.  Certain  nevf  and  uaefut  tm- 
fmnftmenU  in  brake  mechanism  for  raikoay 
carriage*.  Patent  dated  August  21, 1850. 
(No.  1894.) 

This  invention  consists  of  a  combination 
of  levers  and  springs  placed  beneath  the 
carriage  platibrm,  and  connected  with  a 
brake  lever  and  windlass,  and  in  connecting 
the  rubber  of  the  brdhe  and  its  bearing,  and 
applying  them  together,  so  that  the  former 
may  extend  enlirely  through  the  latter,  and 
be  capable  of  being  screwed  up  towards  the 
wheel  as  it  wears. 

FiKiD,  B«  TmprwemenU  in  pressei  or 
machinery  for  embouing  and  eotouring.  Pa. 
tent  dated  August  21,  1855.    (No.  1895.^ 

In  this  invention  the  paper  is  supplied 
eeotinu«us1y  to  the  press  by  a  seHes  of  end- 
less bands  driven  by  rollers,  which  bands 
carry  the  paper  beneath  the  die,  where  they 
are  retained  by  a  moveable  table  till  the  die 
descends  and  strikes  the  impression.  For 
eolouring  the  ground,  when  desired,  a  series 
0f  inking  rollers  pass  over  the  surfkce  of  the 
die  when  it  is  raised  from  the  paper. 

De  Bussac,  D.  The  comMnatien  of  hy- 
driodie  acid,  watery  9r  oiiyj  or  ialts  of  iodine, 
with  tannic  acid,  the  eoAitituting  parti  of 
diicftoiM,  or  qf  sartaparilta,  or  rf  the  leaves  qf 
the  wahtnt'tree  ana  iron,  or  with  one  or 
several  of  these  bodies.  Patent  dated  August 
82,  1855.    (No.  1897.) 

The  inventor  claims  the  combination 
mentioned  in  the  title,  together  with  several 
described  methods  of  forming  hydriodated 
salts. 


^ROVieiOMAL  a^ECIFICATtONS   HOT    ntO- 
CEBDfil)  WtTtl. 

Williams,  T.  Improvements  in  breeeh- 
Uading  firearms,  and  in  the  made  or  method  of 
loading  the  same.  Application  dated  August 
16,  1855.    (No.  1857.) 

The  inventor  proposes,  instead  of  mak- 
ing the  guard  which  covera  the  trigger 
fast  to  the  body  or  barrel,  to  form  a  lever  of 
the  guard,  the  fore  part  of  which  works  in  a 
slot*  and  is  secured  by  a  pivot  to  the  body 
oe  barrel,  the  pivot  being  the  fulcrum.  On 
the  fore  part  of  this  guard  or  lever  he  cuts 
a  toothed  segment  of  a  wheel,  which  acts 
on  teeth  cut  in  an  improved  manner,  which 
works  in  a  groore  parallel  to  the  barrel ; 
and  by  raiaing  the  guard  or  lever  from  the 
baek)  aad  dtawing  it  fbrward,  it  drives  home 
the  balL  The  guard  or  lever  is  then  re- 
turned to  Its  place,  and  the  breeeh  turned 
••  « t»  Mbf  advUwr  ehamber  eppofite  the 


rammer.  The  operation  Is  then  repeated 
till  the  loading  is  completed,  after  which  the 
guard  is  secured  in  its  proper  position  by  a 
spring  or  catch. 

JoTNER,  C.  A  new  or  improved  tap  or 
^op'Coch  for  liquids  and  gases.  Application 
dated  August  16, 1855.    (No.  1858.) 

The  body  of  this  stop-cock  consists  of  a 
chamber,  divided  by  a  horisontal  diaphragm 
into  two  <iompartments  ;  a  hole  in  the  dia- 
phragm effects  a  communication  between 
the  compartments.  A  vertical  axis  working 
in  the  upper  compartment  carries  on  its 
upper  end,  external  to  the  compartment,  a 
handle  whereby  the  axis  may  be  turned, 
and  the  axis  earries  at  its  lower  end  a  disc 
or  plate,  whioh  works  upon  the  fixed  dia- 
phragm. Communication  is  made  between 
the  two  compartments  by  turning  the  axis 
so  as  to  bring  one  of  the  holes  in  the  disc 
over  that  in  the  diaphragm,  and  vice  versd. 

Shanks^  A.  Oirtain  improvements  in 
maehfnes  feir  catting  or  shaping  nuts,  Ap- 
plioation  dated  August  16,  1855.  (No. 
1859.) 

The  inventor  employs  a  revolving  cutter 
placed  on  a  mandril,  the  nut  being  fixed 
on  a  similalr  mandril  but  revolving  In  a 
contrary  direction,  and  the  axes  of  both 
mandrils  being  in  the  same  plane.  One  of 
the  mandrils  hai  a  ilidin(j:  or  vibrating 
movement  so  as  to  permit  the  nut  to  be 
shaped  to  the  pattern  or  template  affixed 
thereon. 

Paget,  P.  Jn  improved  holder  for  steel 
or  other  pens,  hy  which  ink  is  supplied  to 
them.  (A  commnnioatiou.)  Application 
dated  August  16,  1855.    (No.  1860.) 

This  inventioh  consists  in  forming  the 
upper  part  or  handle  of  the  holder  of  vul- 
canizea  India-rubber,  or  other  elastic  ma. 
terial,  In  eombinailon  with  wood  or  other 
rigid  material,  if  necessary.  This  handle  is 
made  hollow  and  encloses  within  it  a  piece 
of  sponge  or  other  absorbent  substance,  so 
that  the  hatodle  shall  form  a  reservoir  for 
ink  to  supply  the  pen,  and  the  sponge  regu- 
lates the  supply  orth0  bk  according  to  the 
pressUHB  applied  by  the  fingers  of  the 
writer. 

ATHBfc¥dN,  S.f  and  W.  Botes,  /m- 
provemeHti  t^  looms  ftr  ipcaving.  Applica- 
tion dated  Augu»t  10,  1855.     (No.  1862.) 

This  invention  relates  to  certain  im- 
proved  modes  of  locking  the  reeds  of  a 
loom  at  the  time  of  beating  un. 

Monk,  8.  fmprooements  m  briehs  for 
draining,  iewering,  and  other  purposes. 
Application  dated  August  16,  1855.  (No. 
1863.) 

This  invention  consisU  in  so  forming 
bricks  that  they  shall  lap  or  fit  one  in 
the  othelr  at  the  sides  of  ends. 

FclitOH,  h    A  gnatd  or  apparatus  4o  b€ 


Olio    Mftgwlac. 
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MS$d  wUh  wtodtraior    iampt*     ApplieaUon 
dated  August  17,  1855.    (No.  1869.) 

This  guard  consists  of  a  cone  held  oTer 
the  flame  just  below  that  part  of  the  chimuey 
where  it  commences  to  become  narrow, 
whereby  not  only  is  the  light  increased,  bat 
the  chimney  is  less  liable  to  break  than 
where  no  guard  is  employed. 

£doe,  T.  An  tmprovemeni  in  the  manv^aeture 
rf  gas  meters,  andjother  articles  for  eontasn^ 
ing  and  supplying  gas.  Application  dated 
August  17,  1855.    (No.  1872.) 

The  inventor  proposes  to  avail  himself  of 
the  use  of  aluminium,  either  alone  or  in 
combination  with  other  metals,  forming 
thereof  (by  means  of  the  plating  process  or 
otherwise)  those  surfaces  which  are  to  be 
exposed  to  the  gas. 

Henry,  O.  J.  Improvements  in  hoek- 
binding.  Application  dated  August  18, 
1855.    (No.  1876.) 

This  invention  consists  in  the  prepara- 
tion of  cloth  for  bookbinding,  so  as  to  give 
it  the  aspect  of  leather.  The  inventor  pre- 
pares the  dressing  for  the  cloth,  by  passing 
one  or  several  coats  of  colours  reduced  to 
powder  with  linseed  oil  over  tlie  cloth,  and 
drying  it  in  a  stove  heated  to  50*  or  60^  F. 

Tavernibr,  F.  Improvements  in  appara. 
tus  employed  in  combing  wool  and  other  Jlbrous 
substances.  Application  dated  August  18, 
1855.    (No.  1878.) 

The  improvements  relate,  (when  employ- 
ing gill  combs  in  lashing  apparatus  as  the 
feeding  means  for  feeding  wool  and  other 
fibres  into  reoeiving  or  carrying  combs,  to 
the  application  of  a  keeping  or  holding 
plate  or  instrument,  in  connection  with  the 
reeeiving  or  carrying  combs)  to  press  upon 
and  hold  the  fibre  in  the  teeth. 

Avert,  W.  A  new  or  improved  method  of 
joining  or  connecting  straps  or  bands  used  for 
transmitting  motive  power.  Application  dated 
August  20, 1855.    (No.  1884.) 

In  carrying  out  this  invention  the  two 
ends  of  the  strap  or  band  are  presented  to 
each  other,  end  to  end,  and  two  pieces  of 
metal  are  placed  across  and  cover  the  joint, 
one  on  one  side  of  the  strap  or  band  and 
one  on  the  other.  The  two  plates  are  drawn 
together  by  serews,  and  their  edges,  which 
are  turned  inwards  towards  the  strap  or  band, 
are  pressed  into  the  leather,  and  thus  form, 
and  lie  in,  grooves  parallel  to  the  junction. 

Brown,  J.  H.  Improvements  in  the  eon- 
strucHon  ofbaU-eartridgesforfaeiUtating  the 
loading  and  lubricating  ^Jfre^arms.  AppH- 
cation  dated  August  20,  1855.    (No.  1887.) 

These  improvements  consist— I.  In  pla- 
cing a  belt  of  lubricating  material  in  a 
groove  round  the  cylindrical  base  of  the 
bullet  2.  In  forming  the  cartridge  or  enp 
(which  is  rendered  impervious  to  Uie  lubn- 
qMlof  material)  so  tl|4t  it  teifni^tea  j^st 


above  the  aforesaid  groove.  S.  In 
structiog  cases  of  j^aper,  metal,  or  other 
suitable  materials,  either  separately  or  in 
combination. 

Lewis,  G.  The  making  qf  taps  andeoeks 
qf  glass.  Application  dated  August  21, 
1855.    (No.  1889.) 

This  invention  is  described  in  its  title, 
as  it  merely  consists  in  making  taps  and 
cocks  of  glass. 

Mbinio,  C.  L.  a.,  and  F.  X.  KnKi.A. 
Improvements  in  ornamenting  sutfaeee. 
Applioation  dated  August  21, 1855.  (No. 
1892.) 

These  improvements  consist  in  trans- 
ferring oil-coloured  pictures  on  to  surfaeea 
of  metal,  wood,  leather,  oil-doth,  glass, 
stone,  and  other  suitable  substances,  in  snch 
manner  that  the  mineral  colours  are  pre- 
served, and  that  when  the  substance  on 
which  the  picture  was  formed  is  removed,  the 
colours  or  inks  of  the  picture  remain  on  the 
surface  to  be  ornamented. 

Worm ALD,  J.,  and  G.  Pollard.  /«- 
proveuunts  in  ratdiet-braees.  Application 
dated  August  21,  1855.    (No.  1896.) 

These  improvements  consist  in  eutting 
the  ratchet  teeth  on  the  interior  of  the  eye 
of  tbe  lever,  instead  of  upon  the  spindle  as 
usual,  two  sliding  palls  or  catches  being 
placed  in  a  slot  cut  in  that  part  of  the 
spindle  which  is  enclosed  within  the  lever 
eye,  and  projected  by  springs. 

Blum,  M.  An  improved  hood.  Appli- 
oation  dated  August  22, 1855.  (No.  1899.) 

This  invention  consists  of  a  sort  of  mat 
coat,  furnished  with  a  hood,  which  is  fitted 
with  a  pane  of  translucent  material  in  firont 
of  the  face. 

Spencb,  W.  Improvements  in  maehmery 
for  dressing  and  finishing  cloth.  (A  commu- 
nication.) Application  dated  August  22, 
1855.    (No.  1900.) 

This  invention  has  reference, — 1.  To  a 
machine  for  raising  the  nap  or  pile  on  the 
surfaces  of  cloths.  2.  To  a  machine  for 
brushing  or  disposing  of  the  fibres  of  the 
fabric. 


PROVISIONAL  PROTECTIONS. 


Dated  February  20,  IS66. 


nm- 


496.  David  Anld,  of 
near,  and/ohn  Stspbili  of  the  b«bm  plaoe,  a 
manager.    Improvementt  in  iteam  boUcis  and 
furnsosB  sad  In  apparatns  ooaneeted  therewith, 
sad  in  the  oonrampnoB  or  prevention  of  smoke. 

Dated  February  22,  1856. 

468.  WUltsn  Strang,  of  Olasgow,  Lanark,  ma- 
nntaeturer.  Improvements  la  omsaental  weav- 
ing. 

DaUd  February  25, 1856. 

m.  H^^m  /qhns  Vsntoed.  nf  Dtybttn,  fe%« 


wttmanMiA  vaemenimt; 
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tleflun.  An  finpnred  boldn  Urn  leads^  dkt%  tnd 
other  maxkisg  materlftli,  «pplk^ble  *lso  m  •  ca9» 
for  other  articlet. 

47^.  JMbua  MnrgtftTojd,  of  Hekton  Kottlt, 
Lancaster,  millwright  and  engineer.  Improre- 
inentsln^etean-baUera.  - 

4^9.  Charles  Ilea,  of  Bimingham,  Wanrick, 
mmntBctiim.  Imp'toTementt  io  pointing  haii; 
pint,  and  in  making  up  hair  pint  for  tale. 

41^  Joseph  JianoBH  ot.  Psdoa,  organ  feutlder. 
An  JmpxMtihJie  i^ptehanitm,  rapff<Mlaellve.pf  mpv^ 
metktt  aUcI  appUeable  f o  weaving  and  other  looma, 
and  for  induttrifil  purpotet. 

'        I)ated  February  26,  ISd^  . 

485b  Joha.Batrow,  )«o.»  of  lianohosteiv  Lan- 
catter,  manufacturing  ehemitt.  ImproTementt  in 
the  manufacture  of  toda,  tulphurous  and  tulnhu- 
rie  adds,  carbonic  acid,  cmotlne  and  munatic 
■eid,  and  ap|»aiat«a  used  therein. 

487.  Samuel  Henn  «ii4  Thomas  Haddon, 
Hvet  nanufacturers,  of  Gibh  -  street  •  workSi 
Bimiingham,  Warwick.  Improyementi  in  the 
med^  or  modes  of  fortning  or  making  the  headt 
qf  ornamental  naUa«  whom  tnch  heads  are  Itmed 
of  a  diffennt  met^l  or  meti^s  f^om  the  a bax»ka  of 
the  tame. 

4M.  George  Coats,  of  GRasgow,  Lanark,  coal 
matter.  Improyemenle  in  parttiiont  or  **  lat- 
tices "fur  qoal  adnea  and  4»ther  undei- ground 
works. 

4S9.  l^emand  Rbdolphe  Plhor,  artist,  of  Darm- 
stadt, Dn^y  of  Hetse-DOTmsUdt,  ibr  Che  inten- 
tiQu  eC  eertain  improTemeiiU  in  looms  for  veav- 
iae,    A  eomnmnication, 

)91.  John  Comes,  of  Swan-lane,  London,  en- 
gineer. Impravementa  in  machines  for  washing 
apdchuntaig.  > 

.  MS.  Franeit  Thampton>  of  the  Ann  of  Parker 
and  Thompson,  of  SheiBeld,  York,  tool  and  patent 
skate  mAhufactnrers.  An  improvement  in  skates. 

495.  George  Parrel  qf  the  Ebbw  Vale  Iron 
Woikfifc  If  oMBQbthk  AiOMMe  oanaMr.  An :  im- 
provement in  the  imddling  and  re&ilRg  of  iron. 

497.  Gedive  Tomlihtob  BoutHeld,  of  Suasex- 
plaee,  Ldttgnbore*  -  road,  Brixton,  Snrrtj.  Itn- 
pltraitenli  in  p*vetf  teoma.   >A  eoauanankation. 

Datid  PthruOfy  27, 1856: 

499.  Peter  Armand  Leeemtede  Fontalnemorean, 
of  Rne  de  i'Bchlqnier,  Park.  A  new  deatrlidng 
piepantlon.   A  oottanoltatlon. 

0«8.  Bdmvd  Wt  AUen,  of  the.  Strand.  Im- 
pioYemenn  in  the  permanent  w^r  of  raUwajt. 

505.  Thomas  Taylorson  Jopifng*,  of  Bishop's 
WeartBoeih,  Dttrhatn)  Itonlbunder;  As  itapteved 
ceiiidiieetiafc.of  water  mcier. 

aw,  WinbM'ThMnpeon,  ef  Birmingham,  War* 
wick,  agent,  and  Charlee  WUson,  of  Birmingham,!. 
nanniiMtnrer.  An  improrement  or  improvements 
in  buttons,  and  In  atlaeMng  the  tame  to  articles 
•f  diete. 

509^  bfeatiWidhQtpi,  of  Irf»dq*r  ;lmpi#t^ 
mentt  In  eoneentratlng  mUk  and  in  obtaining  eon- 
oentrated  extneta  frmn  ^  ooi^i  and  chocolate. 
A  eonminnidulon  (irom  Gail  BdMen,  a  eitixen  of 
fhalMtaftSMiMorAinaica.    '     v    ^ 

dU.  ChMlee  Amir,ef  Wakfdeid,  T^  engineer 
'     in  remaoea  ior 


ImproifeMentt  in 
L  Qtlier  purpotet. 

tonae  AieiMir,  of  < 


fil».  Biltha  Thonae  Aieher,  of  Cedar-cottage, 
Wandtworth,  Surrey.  ImprovemenU  in  eoTc- 
lopet  for  the  treundiaion  of  letten  or  pareelt. 

516.  Pierre  Lonlt  Grosrenaud.  engmeer,  of  St. 
Etienne,  French  Eteplre.  Certain  imptoTemente 
in  appanrtne  orf\irnaces  for  Melting  and  puddling 
m-taft. 

Dattd  Fe$m»9  S9,'  ItM. 

tin  9mm  ho^i  or  Iii««qMt 


r  eftgfneer.    fmprovenentt  fai  pmipe,  which  hn- 
proYcmentt  are    especially  applicable  te  bilge 
pumpt  on  board  ships  and  steam  vessels. 
519.  John  Harkett.  of  Hastings,  Sussex,  Lieut. 

'  R.N.    Improvements  in  fhe  manufacture  of  en- 


631.  John  Grtenwood,  of  Rawden,  near  Leeds, 
Tork.  Improvements  In  heating  water  for  the 
tvpply  of  tteam  boilers. 

523.  Chariot  Barlow,  of  Clianeery4ane,  London. 
ImproTemente  in  mAcklnery  Ibr  enlting  cloth  and 
other  textile  fabrici.    A  communication,  . 

Dattd  March  1,  1856. 

fiS7.  Robert  Frederick  Miller,  of  Hammertmith, 
oeaeh^bnllder^    An  tmpmved  omnibus. 

5t9.  Henry  Andrew  Dewar,  AberdecB,  surgeon- 
dentist.  Improvements  in  conveying  or  trans- 
mitting motion  for  effecting  mechanical  opera- 
tioni. 

581.  Paal  Raptey  Hodg6rOf  AlMon-grore,  TtHng- 
ton,  Mlddletex,  civil  engineer.  Improvementt  in 
the  method  of  lighting  domestic  fires. 

SS9.  Alfred  Francis,  ef  Encomb-terrace, Vends- 
worth  ^  road,  cement  manulheturer.  Certain  im« 
provements  in  the  manufaotureof  aoomposltioQ 
applicable  as  a  cement  or  plaster,  and  to  other 
pnrpotet. 

6SS.  Cyprleik  Marie  Tetti«  du  Motay,  of  Rue 
Fontaine  St.  George,  Pwlt,  ohemiat,  and  J^ian 
JacquM  Fontaine,  of  Rue  Paradls-PoitionniAre^ 
Ptolt,  merchant.  Improvementa  in  treating  catt- 
iron. 

Dated  March  S;m6. 

539.  Adolphus  Oppenhelmer,  of  Mancheater, 
Laneatter,  manufheturer.  Certain  hnprovements 
in  machinery  or  apparatna  tw  atretching  or  dit- 
tflOBding  velvets  and  other  piled  goods  or  fabrics, 
fbr  the  purpose  of  cutting  the  ^Te  of  such  goods, 

541.  Julius  Homan,  of  Milk-street,  Cheapside, 
Londen,  manollMtuxtag  ontdtter.  An  improved 
mode  of  driviag  teviag  tnaohinfs. 

543,  John  Edward  Hodges,  of  Leicester,  manfi- 
factHTer.  improvements  tn  machinery  fbr  the 
mannftetn]lre  of  looped  and  ttxtlle  fttbifss. 

540.  John  Sdwnrd  Bodges,  of  Leiotetev.  aian»* 
Ikctnrer.  Impvovementa  in  marblntry  for  the 
mannfhcture  of  looped  fabrics. 

Dated  Mar^  4,  1866. 

Mir.  LoaieGoddii  of  Rno  del'Echltnlac,  Parts, 
Franee,  doctor  of  medicine.  A  ayatem  of  tub* 
martqe  communication. 

849.  Thomas  Lambert,  of  the  Mew  Cut,  Lam- 
beth. Improvements  In  apnaratne  for  regnlating' 
the  dran[lag  edf  of  wafer  and  other  dmids. 

551.  Martin  San^oelson.  of  Scott-street,  HaU. 
Improvements  In  scre#  propeTIert. 

W3.  C  -    -       ■       "• 

Ogdmi, 

mannracturer,! ._^,  ,    .    . 

ratus  for  ciTeetlng  the  conavunption  of  smoke  in 
steam  boiler  aiid  other  fUmaces. 


overoenis  ra  screw  propeiien. 
.  George  Lodige  the  elder,  engineer,  John 
n,  enguiecr,«nd  Oearge  Lodge  the  yennger, 
iracturer,  of  Lends,  York.    Improred  appa* 


DaiedJi^m!fi5,l6$fi. 


^tf.  Rldiaid  DngddtaKar.  of  Aoorii^lon, 
ister,  manufacturer.    laaprorementa  in  th 
nufhotnre  of  (hbrtc*  flrom  libron's  mateilalt. 


the  I 


caster,  manufacturer.  laaprorementa  J 
afhctnre  of  (hbrtc*  flrom  libron's  mateii 
557.  Bunool  LMt,  of  OxIMUetinet,  MIddUtex, 
tmnk^nannfiMtaier.  Impvevenenti  in  trunke  or 
portaunteans,and  an  improved  lock  for  the  same. 

659.  William  Green,  of  York-street,  City-road, 
Middfesex,  engineer.  Inmrovementv  In  orna- 
menting and  waterpstodng  labiitt. 

i>at^il^ara&6,  1856. 

660.  Thomaa  Beatt  Sharps  of  the  Atlaa  Werka, 
Manehetter,  engineer,  and  Thomat  Forsyth,  of 
the  tame  plnce,  engineer,  trnprovementt  in  couq- 
ling  railway  nril&fg  vtodr; 
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B$i.  Hennr  Dtvii  Pochln,  ofSilf^Ttf,  LtneaCtor, 
mranfaetunng  chemist.  Itnt>roT«inent8  Itt  the 
nianufaeture  of  alaminoat  and  sUioeons  oom- 
pounds. 

565.  Richard  Philp,  of  Suflblk-pftTade,  Chelten- 
ham,  Gloacesterehire,  civil  engineer.  Improre- 
ments  in  paddle-wheels  for  propellinf  tessels  in 
water. 

665.  Robert  Morrison,  of  Newcastle-upon-Tyne, 
engineer.  ImproTements  in  pile  driving  machi- 
nery. 

566.  Benjamin  Browne,  of  Stockwell,  Surrey. 
Certain  improvements  in  the  conRtruetion  of 
spindles  for  loeks  and  latches,  and  in  the  mode  of 
eonneoting  the  same  thereto*  and  to  their  respec- 
tive knobs. 

667.  Augnste  Neubarger,  of  Rue  de  I'Echiquier, 
Paris,  France.  Bztraction  of  oil  ftom  a  vegetable 
sobstance  not  hitherto  so  used. 

568.  John  WUIiam  Scott,  of  Worcester,  manu- 
facturer of  Finch's  Patent  Solid  Leather  Button. 
An  apparatus  for  fastening  or  securing  buttons 
which  may  itself  Im  used  as  a  stud  or  button. 

569.  Richard  Archibald  Brooman,  of  166,  Fleet- 
street,  London,  patent  agent.  An  improved  me- 
thod of  creating  a  vacuum,  together  with  certain 
anangenents  of  apparatus  for  preserving  sub- 
stances liable  to  injury  or  corruption  ftom  pro- 
longed exposure  to  the  atmosphere.  A  communi- 
cation fkom  Dr.  GIraud. 

Dated  March  7,  1856. 

570.  John  Downie,  of  Glasgow,  Lanark,  engi- 
neer. Improvementa  In  moulding  or  shaping 
metals,  and  other  materials. 

571.  Chevalier  Gnillaume  HShner,  of  Leghorn, 
Tuscany.  Certain  improvements  In  the  treatment 
of  ores.    A  communication. 

d7>.  David  Brown,  of  Smethwick,  Stafibrd,  ma- 
chinist, and  William  Brown,  of  Smethwick,  roll 
turner.  An  improvement  or  Improvements  in 
rolling  railway  switches  from  railway  bars,  and  in 
rolling  taper  ends  or  other  bars  requiring  the  same. 

673.  Frederick  Hale  Holmes,  of  London,  analy- 
tical chemist.  Improvements  in  machines  known 
under  the  name  of  magneto  electric  machines. 

Dated  March  %,  1856. 

574.  Thomas  Cook,  of  Addiscombe,  Surrey, 
Lieut.  R.N.  Improvements  in  portable  bedsteads. 

675.  Henery  B.  Young,  of  Barnstaple.  Certain 
improvements  in  steam  engines. 

576.  Henry  Cooke,  of  (Manchester,  Lancaster, 
cotton  spinner.  Improved  machinery  or  apparatus 
for  dyeing  and  dressing  yarns  or  threads. 

577.  Jean  Jules  Robert,  architect,  of  Portugal- 
street,  Lineoln's-ion-flelds,  Middlesex.  A  process 
vrhich  extracts  the  greasy  particles  contained  in 
the  wsters  Alter  the  cleansing  of  wools,  by  the 
means  of  sulphate  of  aine  and  arsenicous  acid. 

576.  David  Voolow  StewRrt»  of  Glasgow,  Lanark, 
ironfoundet.  Improvements  in  moulding  or  shap- 
ing metals. 

Dated  March  10,  1856. 

680.  Leon  Cbablin  and  Antoine  Hennique,  of 
Rue  de  rSchiquier,  Paris,  Prance.  A  new  mode 
of  ornamenting  ceramic  and  vitreous  products. 

686.  Piene  Hippolyte  Gustavo  B6rard,  artificial 
flower  manufhcturer,  of  Paris,  France.  Improve- 
ments in  manufacturing  artificial  flowers  and 
foliage. 

684.  James  Mills,  of  Oldham,  Lancaster,  ma- 
chinist. An  improvement  in  spindles  used  In 
certain  machines  for  preparing,  spinning,  and 
doubling  cotton  and  other  fibrous  substances. 

586.  Joseph  Davy,  of  Mannlngham,  near  Brad- 
ftord,  machine  maker,  and  John  Milnas,  of  Cl^ten- 
West,  neat  Hhddersfleld,  York.  fmprovemenU 
in  looms  fbr  weaving  plaidi.  plain  wMYlng  and 
flounces,  or  other  ground-Wars. 


Dated  Misnh  n,  18«0.':^ 

690.  Oliver  Maggs,  of  Bourton  Foundry,  Dor- 
set. ImproTements  in  the  straw  shaking  appara- 
tus of  thrashing  maehlhes. 

598.  John  Fowler,  Jun,  of  HaTwring,  near  Rom- 
ford, Essex.  An  Improvement  in  the  mannfac- 
tiire  of  bricks  and  tiles. 


PATENT  APPLIED  FOR  WITH  COMPLETE 
SPECIFICATION. 
614.  William  McCartoo,  of  Clarence- place. 
Dublin,  carpenter.  ImproTements  In  the  drying 
of  corn  or  grain  for  grinding  and  preserving, 
and  apparatus  for  performing  same,  and  is  applic- 
able to  drying  of  other  seeds.    March  IS,  1856. 


NOTICES   OP  INTENTION   TO 
PROCEED. 

{Fr&m  the  ''LoHd&n  Gmnette,**  March  2Sth, 
1856.) 

8651.  Ftseher  Alexander  Wflson.  ImprvTemants 
in  engines,  machinery,  and  apparatus  for  exhauet- 
ing,  forcing,  and  lifting,  for  propelling  on  land  and 
water. 

256S.  William  Barnes.  An  Improvement  in 
connecting  and  supporting  the  ends  of  Che  rails  of 
railways. 

2585.  William  Eassie.  Improvements  In  ham- 
mers. 

8687.  James  Yates  and  Thomas  Rawlins  Bireh. 
An  improvement  or  improvements  in  engines  for 
raising  beer  or  other  liquids. 

2698.  John  Hosking.  Improvements  in  vertleal 
direct  action  marine  engines. 

8600.  John  Fleetwood.  An  Improved  portable 
apparatus  for  making  malt,  and  for  drying  hops, 
corn,  and  other  grains  and  seeds. 

2618.  Fmncis  Puis.  A  new  electric  light  and 
heat. 

2616.  Charles  Frederick  Clark  and  MaAoah 
Bower.  Improvements  in  bolts  and  fastenings, 
which  they  propose  calling  "Clark  and  Co.'s  Lon- 
gitudinal Wedge  Bolt." 

8627.  William  Munslow  and  Henry  Wallwork. 
Improvements  in  railways. 

2647.  John  Elce  and  George  Hammond.  The 
employment  of  a  new  material  in  the  manufacture 
of  wicks  for  moderator  lamps. 

2648.  Samuel  Ratclifiis  Carrlogton.  Certain  im- 
provements in  the  manufacture  of  bats. 

2649.  Jean  Lobstein.  improvements  in  sewing- 
machines. 

2661.  Frederick  Osboum.  Improved  machlBery 
for  pressing,  smoothing,  or  flnishing  garments  or 
parts  of  garments. 

2677.  John  Henry  Johnson.  Improvements  In 
windlasses,  capstans,  and  other  purchases,  parte 
of  which  are  applicable  to  the  transmission  of 
motive  power.    A  communication. 

2661.  George  Richardson.  Improvementa  In 
chain  cables  and  other  chains.    A  communication. 

2684.  George  Richardson.  Improvementa  in 
bttflfer,  draw,  and  bearing  springs  for  railway  ear. 
riages  and  wagons.    A  communication. 

2690.  James  Walker.  Improvements  in  the 
manufacture  of  textile  fabrics. 

S7S8.  William  Smith.  Improvements  in  app»> 
ratus  for  regulating  the  supply  of  air  to  fumaoes. 

2855.  John  Henry  Johnson.  Improvements  in 
ships'  tillers.    A  communication. 

8909.  James  Chesterman.  An  improved  spring 
especially  applicable  to  the  Joinu  of  knives, 
razors,  scissors,  and  other  like  articles. 

178.  WUIiam  Johnson.  Improvements  in  the 
tnatmeiit  and  appUeatioa  of  Hetty,  resinous,  and 
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gummy  snbstanon,  aad  In  tk«  mnufiwhira  of 
pastes,  RTsasM.  and  soaps.    A  eommuniestion. 

302.  Matthew  Whiting,  Junior.  Improvements 
in  preparing  for  and  in  tanning  hides  and  skins. 

S53.  Christophe  Muratori.  Improvements  in 
the  watacprooBBg  of  hangings  or  ornamenting 
stnA. 

817.  Thomm  Svnas  BlaekweU.  Improvements 
In  oondensing  afeeaa  and  In  cooling  and  heating 
fluids. 

4S6.  David  Auld  aad  Joba  Stephen.  Improve- 
ments in  steam  boilers  and  furnaces  and  in  appa- 
ratus connected  therewith,  and  in  the  consump- 
tion or  prevention  of  anioke. 

458.  William  Strang.  Improvements  in  orna- 
mental woaving. 

469.  James  warburton.  Improvements  in  ma- 
chinery for  combing  wool,  cotton,  and  other 
fibres. 

473.  Charles  Brook,  the  younger,  and  Joseph 
Hirst.  An  improvement  in  flnlshing  yams  of 
wool  or  hair,  and  in  the  flnlshing  of  woven  fabrics 
or  piece  goods. 

474.  Louis  Normandy.  Improvements  in  the 
mode  of  constructing  and  fixing  the  rails  of  rail- 
ways.   A  communication. 

503.  Edward  Ellis  Allen.    Improvements  in  the 
permanent  ways  of  railways. 
514.   Charles   Alexandre   de   Fonbonne.     Im- 

{»roved  spparatns  for  the  manuflusture  of  ooke  and 
or  blasting,  also  for  the  production  and  extracting 
of  illuminating  and  combustible  gas,  as  well  as 
ammoniaeal  and  bituminous  matters,  part  of  such 
^vparattts  being  applioable  to  the  consnmption  of 


5S1.  John  Greenwood.  Improvements  in  heat- 
ing water  for  the  supply  of  steam  boUers. 

524.  Wttliaa  AUen  Turner.  Improvements  in 
the  manufacture  of  elastic  tubing. 

529.  Heary  Andrew  Oewar.  Improvements  in 
convoying  or  traasaitting  motion  for  oflbotiug 
ABchasical  operations. 

531.  Paul  Rapsev  Hodge.  Improvements  in 
the  method  of  lighting  domestic  fires. 

533.  Alfred  Francis.  Certain  improvements  in 
the  manufacture  of  a  composition  applicable  as  a 
cement  or  plaster,  and  to  other  purposes. 

535.  Cyprien  Harie  Tesst^  du  Motay  and  Jean 
Jacques  Fontaine.  Improvements  in  treating 
cast-iron. 

543.  John  Edward  Hodges.  Improvements  in 
machinery  for  the  manuActnre  of  looped  and  tex- 
tile fabrics. 

545.  John  Edward  Hodges.  Improvements  in 
machinery  for  the  manu^ture  of  looped  fabrics. 

513.  Oeorge  Lodge  the  elder,  John  Ogden,  and 
Oeorire  Lodge  the  younger.  Improved  apparatus 
for  eflbcting  the  consumption  of  smoke  in  steam 
boiler  and  other  ftimaces. 

ftto.  Charles  Morgan  and  Charles  Ranken 
Vlekennan.  An  Improved  preparation  of  tael,  and 
the  application  of  the  same  to  steam  boiler  pur- 
poses. 

570.  John  Downie.  Improvements  in  moulding 
or  shaping  metals,  and  other  materials. 

578.  David  Yoolow  Btewart.  Improvements  in 
moulding  or  shaping  metals. 

Oppoiittoii  oan  be  entert d  to  the  granting 
of  a  Patent  to  any  of  the  parties  in  the  above 
List,  who  have  giTen  notice  of  their  inten- 
tion to  proceed,  within  twenty-one  days  from 
the  date  of  the  Oanette  in  which  the  notice 
appears,  by  leaving  at  the  Commissioners*- 
omee  partienlurs  in  writing  of  the  objeetien 
to  the  application. 


PATENTS  ON  WHICH  THE  THIRD 
YEAR'S  STAMP  DUTY  HAS  BEEN 
PAID. 
1858. 

685.  Samuel  Radeliflb  and  Knight  Wil- 
liam Whitehead. 
689.  Thomas  Sykes, 
699.  Samnel  McCormiek. 
710.  William  Mann  Crosland. 
712.  Charles    William    Siemens 

Joseph  Adamson. 
721.  William  McNaught 
739.  Samuel  Fox. 

775.  George    Ferguson    Wilson 

James  Freeman  Lee. 

776.  George  FcTguson  Wilson. 
779.  William  Crofts. 
78S.  George  Ferguson  Wilson. 

784.  George  Ferguson  Wilson, 

785.  George  Ferguson  Wilson. 
792.  Frederick  William  Mowbray, 
915.  Jean  Baptiste  Maniquet. 
927.  Isaac  Simpson. 


and 


and 


LIST  OF  SEALED  PATENTS. 
SiaUd  March  14,  1856. 
2174.  William  Neufville  Martin. 
2179.  William  lUingworth. 
2184.  William  Kempe. 
2213.  George  Frederick  Gruet. 
2226.  Jean  Daniel  Pfeifier. 
2248.  William  Rothera. 
2520.  John  Olive  and  William  Olive. 
2717.  Frederick  Walton. 
2912.  Thomas    Cowburn    and    George 
Walker  Muir. 
12.  Harvey   Lewis  Sellers  and  John 

Littler  Talbott. 
85.  Alfred  Vincent  Newton. 

Seated  March  20,  1856. 
2131.  Henry  James  Harcourt. 
2134k  John  Musto  and  Frederic  Bear. 
2138.  William  Wright  and  John  Wright. 
2144.  Gustavus  Huguenin. 
8148.  James  Nasmyth. 
2153.  Anaxagor  Epaminondas  Guilbert 
and  Charles  Louis  Guillem^re. 
2162.  John  Talbot  Pitman. 
2836.  Samuel  Statham. 
2342.  William  Tatham. 
2456.  James  Smith  Cottrill. 
2554.  William  Webb  and  John  Webb, 

junior,  and  James  Catstree. 
2874.  Henry  Robert  Abraham. 
2924.  David  McCallum. 
2928.  Alfred  Krupp. 
42.  William  Oliver  Johnston. 
50.  Conrad  Abben  Hanson  and  John 

Wormald. 
64.  Samuel  Middleton. 
120.  John  Fowler,  Junior. 
Itt.  Hehfy  It  Worthington. 
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LIST  OF  DESIGNS  »0&  ARTICLES  OF  UTILITY  RXOISTERSD. 
Date  of     No.  in 
Rcffittra-  tlio  Re- 


1856. 

Feb.  17 

8812 

Mar.  4 

8813 

S 

8814 

„ 

8818 

11 

8816 

12 

8817 

15 

881S 

18 

8*19 

20 

8820 

25 

8821 

Mar.  4 

752 

8 

768 

754 

14 

765 

18 

766 

19 

757 

Froprieton'Names. 


Addresses. 


8.  Dixon  k  E.  Eyzes  SaToy-street,  Strand ., 
Sampson  Mordan  and  * 

Co.  • Cltj-road 

Vf.  Sawney  Bererley  ^ 

Btttenrorth  and  Co.  New  Dovor-etreet ...., 

J.  tlanagan  ............  Manehestec 

J.  Clayton Denton 

Cf.  and  J.Clark Glastonbury........ 

J  Mertia  and  Sons ...  Aatwood  Bank 

W.  Heap M.  Ashton^under-Lyne  ., 

F.  Cornwall Birmingham  


flttbjeetof  DeiigB. 

Cap  for  traTelUng  bags. 

,  Conyisf •piasa  and  inkstsnd. 

,  CltVer  appantus. 

.  Elastic  book-ftstening. 

.Shirt  collar. 

.  Hatter's  iron  stove. 

.  Boot. 


pBOTisioVAL  nsAisTnAnoirs. 

F.  WIeksteed Upper  St.  Martin's-lane  ...... 

R.  Jjonke  ...«• Bamiley  .......m ** 

H.  Cotnfoot Jamee-street........ 

J.  Cottlson   Grantham 

i.  Nttttall M  Silver-street.  Cheapside  

E.W.Stone Birmingham   


....M  Pipe  and  nut- wveneh. 
M....  Coal  economising  graie. 


...  Carriage  spring. 

...  Smoke  eonsoming  apparatnt. 

...  Omnibus. 
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DUNN'S  DUPLICATE  RETORT  STEAM  BOILER. 
Fig.  I. 


Fig.  2. 


DUNN'S  DUPLICATE  RETORT  STEAM  BOILER. 

Thb  difficulties  and  expenses  attending  the  transit  of  large  steam  boilers  made  on  the 
ordinary  construction,  in  consequence  of  their  unwieldy  size,  led  Mr.  T.  Dvum,  of  Man- 
chester, to  consider  the  feasibili^  of  forming  %  boiler  m  parts,  in  such  a  manner  that  it 
should  possess  the  advantages  of  the  ordinary  large  boilers  without  their  disadvantages. 
The  large  boilers  in  common  use  weigh  in  some  eases  18  tons,  and  theb  bulk  is  aometimea 
a  greater  objection  to  them  than  their  weight,  causing  great  loss  of  time  and  expense.  It 
will,  consequently,  be  apparent  that  a  boiler  capabk  of  being  readily  trawortad  would 
cause  great  saving  in  time  and  ai^ense  in  tranait.  SNoh  a  b«mt  onmI  ^3^  •phto  the  fol. 
lowing  requirementa  ;~-H  ttua^  be  abk  ia  tmA  «  woitdtng  fife^i^  «f  M  leaa  tiMft  200  Iba. 
per  square  inch ;  and  it  must  te  of  almple  •oastrttotion,  lad  mm  aMi  of  Mig  easily 
repaired. 

These  conditlonf  Mr.  Dunn  kas  attempted  to  ftdil  by  a  tew  b^^r,  ||flcri|li4  H  a  paper 
recently  read  at  tbe  Inatitutioij  of  Mechani#B)  £n|iaeer<  Birmdighaiif.  U  MUttsU  of  a 
series  of  small  eyllndrioal  boileis  or  ratoits  placed  ide  by  |^,  mf  ooaii^t^d  ^ther  by 
pipes  at  the  extremities,  the  nos^ber  cf  MtoHt  bel]%  sucli  that  ^br  to(i«il  oapac}||  shall  be 
equal  to  that  of  a  single  Urge  bttler  of  ordinfiiy  ooiumetiMu  T|»  fblMaig  defitiption  la 
from  the  paper  fefarred  to. 

The  new  boi}«r  is  shomi  in  Am.  1 1«  4  of  <Iq  engMvingi  oa  tha  preca#ng  page.  Fig.  1 
is  a  plan  of  the  boiler,  fig.  2  b  a  longitudiiuii  seoion.  JTigf.  9  and  %  ««  tva|«v€rse  sec- 
tions. A  A  are  the  cylinders  ai  retorts,  mada  d  the  best  ^reaglil^fron  tiates^^  iBth  thick, 
9  feet  long,  and  17  mobes  diameter}  the  tj^ds  ar4  oaat*iroft  lnpaispKirictl  eepi,  f  inch 
thick,  riveted  upon  the  cylindrical  pertion,  W  whieA  are  ix^  fKe  ca^-iren  eonnectiona 
from  the  steam  chest,  B,  the  feet-pipe,  Q,  and  pmd-pijpe  ot  blow-elf  pipe,  D.  The  retorts 
are  built  into  the  sidi  walls  of  the  ftirnace  at  each  end,  and  supported  on  a  saddle  of  fire- 
brick in  the  middle ;  they  are  placed  1^  inch  apart,  the  space  between  them  being  doeed  by 
a  wedge-shaped  piece  of  firebrick,  leavmg  the  whole  of  the  lower  semicircle  exposed  to  the 
flame,  and  half  of  the  upper.  The  plan  repreaents  nine  of  the  retorts  arranged  side  by  aide 
and  across  a  double  furnace.  The  flame  traverses  the  bottom  of  all  the  retorta,  and  then 
passes  to  the  top  thieugh  the  double  arch,  £,  returning  over  the  letorte  to  the  front,  and 
thence  to  the  chisaney  at  F.  The  Retorts  have  thus  three-fourtha  ef  ti|^  surface  expoeed 
direct  to  the  flame,  and  consequently  absorb  a  great  quantity  el  heai^  Tht  eaak-iron  enda 
are  outside  the  walls  ol  the  inrnaeey  so  that  tkey  wsSbt  no  ii\}iiry  fim  expeente  to  the 
flames  ;  whilst  their  extra  thickness  keeps  in  the  heat,  and  renders  them  strongw  than  the 
other  parts  of  the  boiler. 

The  steam  chest,  B,  the  (eed?|jipe,  C,  and  the  mud-pSpe,  D,  send  oM  braaehee  to  each 
retort,  whereby  the  stoam  is  carried  off  equally  from  all,  and  an  equal  distributton  of  the 
feed  water  is  produced.  The  feed  water  is  introduced  at  the  opposite  end  to  that  at  which 
the  steam  is  taken  off,  bnt  the  mud-pipe  is  at  the  same  end  aa  the  steam-pipe  and  the  oppo- 
site end  to  the  leed-pipe,  and  thus  toe  boilers  can  be  tborougbly  cleared  of  scale  or  deposit, 
as  often  in  the  day  as  may  be  desired,  by  simply  opening  one  or  both  of  the  blow-off  ooeka, 
situated  at  the  ends  of  the  mud-pipe.  The  opposite  end  ol  the  retorti  at  wbieh  the  feed 
water  enters,  is  oast  with  two  eonneetiena,  one  of  which  receives  tbe  feed-pipe^  and  the 
other  is  closed  by  a  cover  plate ;  by  this  means,  when  the  boiler  is  reversed  to  equalise  the 
wear,  the  bottom  being  turned  upwards,  the  feed-pipe  connection  then  beeemea  the  cloeed 
one,  and  the  one  previously  closed  now  receives  the  feed-pipe ;  at  the  same  thne  the  con- 
nections of  the  steam  and  mud-pipes  at  the  other  end  of  the  boiler  are  also  reversed,  merely 
requiring  the  flange  joints  to  be  broken.  Each  end  is  provided  with  a  muihole,  and  thua 
the  boiler  can  easily  be  laid  clear  open  from  end  to  end. 

In  this  boiler  there  is  no  internal  flue,  and  no  part  is  exposed  to  a  pressure  from  with<nA» 
tending  to  make  it  collapse;  but  all  the  pressure  is  from  within.  The  nature  of  the  pMe- 
sure  thus  renders  the  boiler  safe,  in  contraat  with  those  having  an  internal  fine,  the  dJWrr 
of  which  has  been  experieneed  in  seferal  recent  accidenii*  la  one  initaiiee  the  fv^lipto 
was  45  lbs,  per  square  ineh  when  the  fine  eellapsed,  and  in  the  ease  of  a  kieomolife  b^oile^, 
having  a  return  flue  80  inches  diameter,  made  of  |-inob  Lowmoor  plate,  tiie  flue  collapaed 
and  blew'tip  the  eAf  W  when  it  bftd  not  been  at  work  more  than  a  wedt. 

The  retort  boiler  has  no  small  tubes  connected  with  it,  aad  thus  savea  the  trouble  and 
expense  which  they  occasion,  particularly  with  dirty  water  or  inexperienced  attondanla.  At 
the  same  time,  there  is  leas  tendency  to  accumulation  of  deposit,  the  interior  of  the  retorta 
beiu^  uninterrupted  r  and  in  case  any  dirt  should  collect,  the  mud-pipe,  D,  gives  every 
facility  for  cleaning  out,  and  the  retorte  may  be  exu&itieA  «#  ily  time  by  MWaM  9l  tin 
manholes  at  each  end. 
The  peculiar  construolien  of  the  boiler  pievenU  the  tdbenon  of  iawmto^iiii  or  mall  tef 
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more  than  -^Ui  inch  thickness  to  the  internal  smfkce,  as  the  contraction  from  the  boiler 
cooling  at  night  loosens  the  scale,  and  the  formation  of  the  fresh  scale  forces  it  oS,  Upon 
removing  the  manhole  doors  to  clean  the  boiler,  Uie  deposit  was  fomfd  in  two  of  the  retorts 
only,  the  remainder  being  almost  free  from  deposit  of  any  khid,  after  thirteen  weeks*  con- 
stant working.  * 

The  small  diameter  of  the  retorts  increilsee  their  strength,  and  accordingly  a  boiler  of 
this  description  is  stronger  than  a  single  large  boiler  of  equal  power.  One  of  the  retorts 
has  been  proved  by  hydraulic  pressore  up  to  800  lbs.  per  square  inch  without  bursting, 
being  at  least  three  times  the  ordinaiy  working  pressure. 

The  several  parts  are  all  duplicates  of  one  another,  so  that  they  can  be  easily  replaced 
when  injured  or  worn  out ;  or  the  power  of  the  boiler  can  be  increased,  when  desired,  by 
adding  more  retorts ;  and  the  plain  cylindrical  shape  of  the  retorts  sllows  of  their  being 
reversed  so  as  to  equalize  the  wear. 

The  new  boiler  combines  with  it  abundanee  of  frtmace  room,  allowing  the  more  bulky 
kinds  of  fuel  to  be  used,  such  as  brushwood,  peat,  sawdust,  or  the  cheapest  sort  of  coals, 
and  affording  space  for  the  addition  of  any  kind  of  smoke-baming  apparatus  tliat  may  be 
desired. 

A  boiler  of  the  above  construction  has  been  at  work  upwards  often  months  at  the  writer's 
works,  in  Manchester,  and  has  given  complete  satisfaction.  It  supplies  ste^m  at  a  pressure 
of  50  lbs.  per  square  inch  to  two  engines,  one  with  a  cylinder  of  8}  inches  by  2  feet  stroke, 
making  sixty  revolutions  per  minute,  and  the  other  with  a  cylinder  of  7}  inches  by  18  inches 
stroke,  making  eighty  revolutions  per  minute.  The  indicated  horse  power  of  the  two 
engines  together  is  seventeen  horse  power,  the  average  pressure  of  steam  in  the  large 
engine  being  28)  lbs.  per  square  inch,  and  in  the  small  engine  27  lbs.  per  square  inch.  The 
boUer  also  works  a  steam  riveting  machine,  30  inches  diameter,  and  equal  to  seven  horse 
power.  This,  together  with  the  two  engines,  gives  a  total  of  twenty.four  horse  power.  The 
consumption  of  fuel  is  18^  lbs.  per  hour  of  ordinary  furnace  coals,  or  about  5)  lbs.  per 
indicated  horse  power  per  hour  i  but  the  boiler  Is  working  at  a  disadVantage,  owing  to  the 
length  of  the  steam  pips  connecting  it  with  the  engines ;  one  being  180  feet  long  and  the 
other  84  feet,  and  passing  through  an  open  yard.  Taking  into  consideration  the  loss  caused 
by  radiation  from  this  extent  of  surface,  it  appears  that  the  new  boiler  is  economical  and 
cheap,  as  it  can  be  made  at  the  same  price  at  an  ordinary  large  boiler  of  the  same  power. 
Also,  in  consec^uence  of  the  small  weight  of  the  separate  parts  of  which  it  is  composed,  the 
heaviest  of  which  does  not  exceed  from  7  cwt  to  8  cwt,  it  can  be  shipped  or  loaded  for 
overland  transit  at  the  price  of  ordinary  machinery,  with  an  important  saving  over  the  large 
boilers  at  present  manufactured. 


LFARADAY'S  EXPERIMENTAL  RESEARCHES  IN  ELECTRICITY. 
(Continued from  p,  247.) 


Faraday  proceeds  as  follows; 

"  (2788.)  Niir<^en  being  the  other  and 
larger  part  of  the  atmosphere,  was  then  sub- 
jeeted  to  experiment,  and  three  tubes,  one 
containing  the  gas  at  a  pressure  of  80 
inchei  of  mercury,  another  with  the  gas  at 
the  pressure  of  15  inches,  and  the  third 
reduced  as  nearly  as  it  could  be  to  a  vacuum, 
were  prepared.  When  these  were  com- 
pared one  with  another  in  the  magnetic 
fleM  they  were  fbund  to  be  so  nearly  alike 
as  not  to  be  distinguishable  fh)m  each 
other ;  that  is,  they  remained  equidistant 
from  the  magnetic  axis.  I  do  not  mean  to 
Imply  that  nitrogen  at  these  different  pres- 
sures is  absolutely  the  same,  bulk  for  bulk 
(an  instrument  now  under  construetion  vrill 
enable  me  hereafter  to  compare  and  mea- 
sure with  infinitely  greater  accuracy,  and 
to  aaeertain  these  points);  but  as  compared 
with  oxygen,  the  great  and  extraordinary 
diflferenees  produced  by  rarefkotion  there 
have  no  oorresponding  difference  here.    H 


there  are  any,  they  are  Insefi^ble  at  present, 
and  may,  for  the  chief  purpose  af  this  paper, 
and  the  determination  of  the  zero  point 
between  magnetics  and  diamagnetics,  be 
taken  as  nothing. 

"(2784.)  Niteogen  therefore  appears  to 
be  neither  magnetic  nor  diamagnetio. 
•  #  •  • 

*<f2785.)  As  yet  I  have  fbund  no  gas 
which,  being  on  the  diamagnetio  side  of 
zero,  can  at  all  compare  with  oxygen  in  the 
range  of  eflbct  produced  by  rarenotioiL" 

After  some  very  strange  observations  on 
**  tpaee,"  on  which  we  shall  have  occasion 
to  make  some  remarks  hereafter,  Faraday 
proposes  the  introduction  of  a  fhesh  word, 
** paramagntUef**  to  distinguish  those  sub- 
stances which  have  been  usually  called 
''magnetic"  from  those  which  are  now 
known  to  be  '*  diamagnetic,"  the  word 
**  magnetic  *'  being  retained  as  a  genertA 
term,  applicable  to  both  **paramaffneties" 
and  '^diamagneties.'*  ItODi  nfoM,  co- 
F  2 
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bait,  and  oxygtn  are  therefore  to  be  cleeig- 
nated  in  future  aa  ** paramtigneiie*'  bodiea. 

It  will  be  obvious  to  every  reader,  that  the 
strongly  marked  oharaeter  of  oxygen  as  a 
paramagnetic  body  ia  a  faet  of  the  highest 
inteiest  and  importanee,  on  account  of  its 
almost  uniTersal  presence  and  activity  in 
all  terreatrialphenomena. 

''(2791.)  From  the  presence  of  oxygen 
in  the  air  the  latter  is,  as  a  whole,  a  mag. 
netic  medium  of  no  small  power.  Hence 
all  the  comparative  experiments  on  the 
diamagnetic  condition  of  other  gases  made 
by  passing  streams  of  them  through  it  and 
through  each  other  {Pkik  Mag.,  1847,  vol. 
xxxi.,  pp.  407,  420,  &o.)  require  a  correc- 
tion which  occasionally  may  place  some  of 
these  bodies  on  the  paramagnetic  side  of 
xero.  Even  solid  and  fluid  substances  may 
be  thus  affected ;  and  the  preliminary  list 
which  I  formerly  gave  (2424)  will  need 
alteration  in  this  respect.  I  hope  soon, 
however,  to  have  the  means  of  ascertaining 
not  only  the  place  of  bodies,  but  also  their 
relative  degrees  of  force  at  the  same  and  at 
different  temperature,  with  a  degree  of 
accuracy  that  will  serve  great  purposes  in 
the  further  development  of  this  branch  of 
science, 

"(2792.)  Amongst  the  gases  hitherto 
examined  there  is  nothing  that  compares 
with  oxygen. 

•  •  •  • 

"  (2793.)  I  hope  to  give  the  correct  ex. 
pression  of  the  paramagnetic  force  of 
oxygen  hereafter;  m  the  meantime  I  am 
tempted  to  give  one  or  two  rough  illustra- 
tions ot  its  degree  in  this  place,  in  addi- 
tion to  the  former  one.  The  capacity  of 
the  oxygen  bulb  containing  one  atmosphere 
is  not  quite  0*84  of  a  cubic  inch,  and  the 
wtight  therefore  of  the  oxygen  within 
0*117  of  a  grain.  I  endeavoured  to  com. 
pare  this  quantity  in  the  first  place  with 
soft  iron,  and  therefore  attached  a  portion 
of  that  metal  having  one-tenth  of  this 
weight,  or  0*012  of  a  grain  to  a  fine  platina 
wire  fixed  into  one  end  of  a  vessel  corre- 
sponding in  size  to  that  containing  the 
oxygen,  so  as  to  bring  the  iron  into  the 
middle,  and  then  the  bnlb  was  exhausted 
and  hermetically  sealed.  Being  now 
opposed  to  the  oxygen  tube  in  the  mag- 
netic field,  it  was  found,  as  expected,  far  to 
surpass  the  oxygen  in  msgnetic  power.  As 
it  waa  inconvenient  further  to  reduce  the 
iron,  or  to  enlarge  the  oxygen,  another  masr. 
netic  substance  wss  employed  for  the 
comparison. 

"(2794.)  One  hundred  grains  of  dean, 
good,  crystallized  protosulphate  of  iron  were 
dissolved  in  distilled  water,  and  diluted  un- 
til a  glass  bulb  of  nearly  the  same  size  as 
the  oxygen  bulb  when  filled  with  the  solu- 
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tion  was  equal  to  the  oxygen  bnlb  in  fbrce* 
and  stood  eouidistant  from  the  axial  line,  as 
for  as  I  could  judge  by  the  present  modes 
of  observation.  When  the  solution  had  tliia 
strength,  it  occupied  the  bulk  of  17^  cubic 
inches.  As  the  bulk  of  the  oxygen  is  only 
0*84  of  a  cubic  inch,  that  volume  of  this 
solution  would  contain  very  nearly  two 
grains  of  crystallized  sulphate  of  iron, 
equivalent  to  0*4  of  a  grain  of  metallic  iron ; 
80  that,  bulk  for  bulk,  oxygen  is  equally 
magnetic  with  a  solution  of  sulphate  of  iron 
in  water  containing  17  times  the  weight  of 
the  oxygen  in  crysullized  protosulphate  of 
iron,  or  8*4  times  its  weight  of  metallic  iron 
in  that  state  of  combination."  After  de- 
scribing another  experiment,  which  showed 
a  very  hiffh  magnetic  power  (comparatively 
speaking)  in  oxygen,  Faraday  concludes 
this  "Series*'  with  the  following  reflec- 
tion: 

"  (2796.)  It  is  hardly  necessary  for  me  to 
say  here  that  this  oxygen  cannot  exist  in 
the  atmosphere,  exerting  such  a  remarkable 
and  high  amount  of  magnetic  force,  without 
having  a  most  important  influence  on  the 
disposition  of  the  magnetism  of  the  earth  as 
a  planet,  especially  if  it  be  remembered  that 
its  magnetic  condition  is  greatly  altered  by 
variations  in  its  density  and  by  variations  in 
Its  temperature. — {PML  Mag.,  as  before). 
I  think  I  see  here  the  real  cause  of  many  of 
the  variations  of  that  force  which  have  been 
and  are  now  so  carefully  watched  on  difibr- 
ent  parts  of  the  surface  of  the  globe.  The 
daily  variation  and  the  annual  variation 
both  seem  likely  to  come  under  it;  also 
very  many  of  the  irregular  continual  varia- 
tions which  the  photographic  process  of 
record  renders  so  beautifully  manifest  If 
such  expectations  be  confirmed,  and  the  in- 
fluence of  the  atmosphere  be  found  able  to 
produce  results  like  these,  then  we  shall 
probably  find  a  new  relation  between  the 
aurora  borealis  and  the  magnetism  of  the 
earth,  namely  a  relation  established  more  or 
less  through  the  air  itself  in  connection  with 
the  space  above  it.  And  even  magnetic 
relationa  and  variations,  which  are  not  as 
yet  suspected,  may  be  suggested  and  ren- 
dered manifest  and  measurable,  in  the  fur- 
ther development  of  what  I  will  venture  to 
call  atmotpiheric  tnagnetUm.  I  may  be  over 
sanguine  in  these  expectations,  but  as  yet  I 
am  sustamed  in  them  bv  the  apparent  real- 
ity, simplicity,  and  sufficiency  of  the  cause 
assumed,  as  it  at  present  appears  to  my 
mind.  As  soon  as  I  have  sufficiently  sub- 
mitted these  views  to  a  close  consideration, 
and  the  test  of  accordance  with  observation, 
and,  where  applicable,  with  experiments 
also,  I  will  do  myself  ^e  honour  to  bring 
them  before  the  Royal  Society.*'  (Pages 
198, 199.) 


Mtckules' 


FABADAY*8  EXPBBDOUVTAt  BESBABGBB0.  r  ASSi'ftfSti.  3l7 


The  next  two  series  (the  26th  and  27tb) 
of  these  "Researches"  (occupying  more 
than  one  hundred  pages  of  the  volume),  are 
almost  entirely  taken  up  with  the  subject 
of  "  Atmospheric  Magnetism.*'  We  can- 
not say,  however,  that  Faraday  has  thrown 
much  light  on  the  matter,  or  contributed 
much  more  than  the  facts  already  men- 
tioned in  illustration  of  the  subject  The 
entire  series  is  so  full  of  his  own  very  pecu- 
liar ideas  about  '^  Lines  of  Force,*'  that  it 
partakes  far  less  of  an  *'  experimental"  than 
of  a  purely  tpecukUive  character ;  and  there- 
fore is  the  least  valuable  portion  of  the 
''  Aesearches,"  in  our  opinion. 

If,  however,  it  be  true,  as  Fsraday  asserts, 
that  "The  air  which  stands  upon  every 
square  foot  of  surface  on  the  eartn,  is  equi- 
valent, in  magnetic  force,  to  8,160  lbs.  of 
crystallised  protosulphate  of  iron,"  (page 
225),  there  can  be  no  doubt  that  this 
enormous  force  must  pla^  a  very  important 
part  in  terrestrial  magnetism,  and  be  worthy 
of  the  most  careful  and  persevering  investi- 
gation :  and  we  only  wish  that  the  subject 
admitted  of  that  kind  of  experimental  in- 
quiry which  can  be^  carried  on  in  the  labo- 
ratory by  one  man  in  one  place,  and  within 
a  moderate  period  of  time.  Unfortunately, 
however,  for  our  curiosity,  it  requires  that 
the  labours  of  numerous  persons  in  nume- 
rous and  scattered  places  on  the  ^lobe, 
should  be  continued  for  a  long  period  of 
years.  That  our  author,  however,  has  con- 
tributed a  most  valuable  fact  towards  this 
inquiry,  in  proving  the  very  high  magnetic 
properties  of  oxygeVf  no  one  csn  doubt  for 
a  moment.  Nor  do  we  intend  to  say,  that 
even  the  mere  speeulatums  of  Faraday  on 
this  subject,  are  useless  or  uninteresting. 
On  the  contrary,  we  have  no  doubt  that 
those  who  are  engaged  in  these  investiga- 
tions  will  derive  both  pleasure  and  profit 
from  this  portion  of  Faraday's  work,  if 
merely  in  the  way  of  suggeation.  But  we 
cannot  conscientiously  say  that  we  have  ob- 
tained much  satisfaction  from  these  hundred 
pages  of  the  volume  before  us,  there  being 
far  too  much  of  the  merely  conjectural  and 
theoretical  in  them,  and  too  little  solid  ex- 
perimental support. 

We  have  noticed,  by  the  way,  one  extra- 
ordinary mistake,  which  may,  perhaps,  be 
nothing  more  than  a  casual  slip.  At  page 
234,  we  find  the  following  sentence:  "  But 
as  the  axis  ef  the  earth's  rotation  is  inclined 
23*  28' to  the  plane  of  the  ecliptic,"  &c. 
The  angle  here  named  is  the  complement  of 
the  inclination,  or  ninety  degrees  mbuu  the 
inclination  of  the  earth's  axis  to  the  plane 
of  the  ecliptic :  that  inclination  being  66^ 
32^.  We  cannot  help  once  more  remarking 
the  want  of  sound  mathematical  knowledge 
in  various  parts  of  this  and  the  following 


**  Series,'*  a  defeot  which  sadly  injures  the 
value  of  the  opinions  put  forth  as  to  the 
various  phenomena  of  atmospheric  mag- 
netism. As  a  summary  of  these  views, 
however,  we  quote  the  following  from  tbe 
"Royal  Institution  I^oeeedings,  April  11, 
1851,"  (pages  825—327  of  the  pratcnt 
volume) : 

**  On  a  former  evening  (January  24)  it 
was  shown  that  oxygen  gas  was  magnetic, 
being  attracted  towards  the  poles  of  a  mag- 
net I  and  that,  like  other  magnetic  bodies, 
it  lost  and  gained  in  power  as  its  tempera- 
ture was  raised  and  lowered,  and  Uiat  the 
change  occurred  within  the  range  of  natural 
temperatures.  These  properties  it  carries 
into  the  atmosphere;  and  the  object,  this 
eveninff,  was  to  show  how  far  they  might  be 
applied  to  explain  ceruin  of  the  observed 
variations  of  the  terrestrial  magnetic  force. 
If  a  source  of  magnetic  power  be  considered 
(as  a  maffnet)  it  presents  us  with  a  systcxft 
having  polariiv  ;  and  if  the  parts  which  are 
called  the  poles  be  Uken  as  representing 
the  most  concentrated  condition  of  the  po- 
larity, then  tbe  contrary  polarities,  manifest 
externally  in  relation  to  the  maguet,  are 
perfectly  definite,  being  exactly  equal  to 
each  other.  If  the  magnet  be  irregular  in 
the  disposition  of  its  force,  still  the  same 
definite  character  of  the  sum  of  the  contrary 
polarities  holds  good. 

"  External  to  the  magnet,' those  concen- 
trations which  are  named  poles,  may  be 
considered  as  connected  by  what  are  called 
magnetic  curves,  or  lines  of  magnetic  force 
exiating  in  the  space  around.  These 
phrases  have  a  high  meaning,  and  represent 
the  ideality  of  magnetism.  They  imply 
not  merely  the  directions  of  force,  which  sre 
made  manifest  when  a  little  magnet,  or  a 
crystal,  or  other  subject  of  magnetic  action 
is  placed  amongst  them  ;  but  those  lines  of 

{»ower  which  connect  and  sustain  the  po- 
arities,  and  exist  ss  much  when  there  is  no 
magnetic  needle  or  crystal  there  as  when 
there  is,  having  an  independent  existence 
analogous  to  (though  very  different  in  na- 
ture from)  a  ray  of  light  or  heat,  which, 
though  it  be  present  in  a  g^ven  space,  and 
even  occupiea  time  in  its  transmission,  is 
absolutely  insensible  to  us  by  any  means 
whilst  it  remains  a  ray,  and  is  only  made 
known  through  its  effects  where  it  ceases  to 
exist.  The  form  of  a  line  of  magnetic  force 
may  vary  exceedingly,  from  a  straight  line 
to  every  degree  of  curvature,  and  may  even 
have  double  and  complicated  curvatures 
impressed  upon  it  Its  direction  is  deter- 
mined by  its  polarity,  the  two  changing 
together.  Its  powers  are  such,  that  a  mag. 
netio  needle  placed  in  it  finds  its  place  of 
rest  parallel  to  it.  A  crystal  of  calcareous 
spar  turns  until  its  optic  axis  is  transverse 
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to  it';'  and  li  wire  which  i>  unaffected  when 
moved;  in  or  along^t,  has  an  electric  current 
eroWed  the  instant  diat  it  passes  across  it. 
By  these  and  by  other  means  the  presence 
of  the  magnetic  line  of  force  and  its  direc- 
tion are  rendered  manifest. 

**  The  earth  is  a  great  magnet,  its  power, 
according  to  Gauss,  being  equal  to  that 
which  would  be  conferred  if  erery  cubic 
yard  of  it  contained  six  one  poimd  mag- 
nets ;  the  sum  of  the  force,  therefore,  is  equal 
to  8,464,000,000,000,000,000,000  such  mag- 
nets* The  disposition  of  this  magnetic  force 
is  not  regular,  nor  are  there  any  points  on 
the  surfoce  which  can  be  properly  called 
poles ;  still  the  regions  of  polarity  are  in 
nigh  north  and  south  latitudes,  and  these 
are  connected  by  lines  of  magnetic  fbrce 
(being  the  lines  of  direction)  which,  gene- 
rally speakinff,  rise  out  of  the  earth  in  one 
(magnetic)  hemisphere,  and  passing  in 
varied  directions  over  the  equatorial  re- 
gions into  the  other  hemisphere,  there 
enter  into  the  earth  to  complete  the  known 
circuit  of  power.  A  free  needle  shows  the 
presence  and  direction  of  these  lines.  In 
London  they  issue  from  the  earth  at  an 
angle  of  about  69^  with  the  horizon  (being 
the  dip  or  inclination),  and  the  plane  in 
which  they  rise  forms  an  angle  of  23®  west 
nearly  wiUi  true  north,  giving  what  is  called 
west  declination.  When  the  dip  is  soull, 
as  at  the  magnetic  equator,  tnese  lines 
scarcely  rise  out  of  the  earth,  and  pass  but 
a  little  way  above  the  surface ;  but  where 
it  is  large,  as  in  northern  or  southern  lati- 
tudes,^ they  rise  up  at  a  greater  angle,  and 
pass  into  the  distant  realms  of  space,  from 
whence  they  return  asain  to  the  earth  in  the 
opposite  maffuetic  hemisphere,  thus  in- 
vesting the  globe  with  a  system  of  forces 
like  that  about  an  ordinaiy  magnet,  which, 
wherever  it  passes  through  the  atmosphere, 
is  subject  to  the  changing  action  of  its 
magnetic  oxygen.  There  is  every  reason 
to  believe  that  these  lines  are  held  in  the 
earth,  out  of  which  they  arise  and  by  which 
they  are  produced,  just  as  the  lines  which 
originate  in  a  magnet  are  held  by  it,  though 
not  in  the  same  degree ;  and  that  any  dis- 
turbance from  above  t^Tecting  them  will 
cause  a  greater  change  in  their  place  and 
direction  in  the  atmosphere  and  space 
above  than  in  the  eaxUi  beneath. 

"  The  system  of  lines  of  magnetic  force 
around  a  magnet  or  the  earth  is  related  by 
a  lateral  tension  of  the  whole,  analogous  in 
some  degree  to  the  lateral  tension  of  fines  of 
static  electrical  force,  both  the  one  and  the 
other  l>euii  easily  made  manifest  by  expe- 
riment The  disturbance  of  Uie  tension  in 
one  part  is  accompanied  instantly  by  a 
disturbance  of  the  tension  in  evexy  other  part ; 
for  as  the  sum  of  the  external  powers  of  a  sys- 
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tem,  unaltered  at  its  origiii,  is  definite,  and 
cannot  be  changed,  so  any  alteration  either 
of  intensity  or  direction  amongst  the  lines 
of  force  at  one  place  must  be  accompanied 
by  a  corresponoing  change  at  every  other. 
So  if  a  mass  of  soft  iron  on  the  east  aide  of 
a  magnet  causes  a  concentration  of  the 
lines  of  force  from  the  magnet  on  that  side, 
a  corresponding  expansion  or  opening  out 
of  the  lines  on  the  west  side  must  be  and  is 
at  the  same  time  produced  i  or  if  the  sun, 
on  rising  in  the  east,  renders  all  theoxygeir 
of  the  ur  ou  that  side  of  the  globe  less  mag- 
netic, and  less  able  therefore  to  favour  the 
transition  of  the  lines  of  terrestrial  fbtee 
there,  a  greater  number  of  them  will  be 
determined  through  the  western  region ;  and 
even  though  the  lines  of  force  may  be 
doubted  by  some  as  having  a  separate  exlsU 
ence,  such  as  that  above  assumed,  stUl  no 
error  as  to  the  effects  on  magnetic  needles 
would  in  that  case  be  introduced,  for  they, 
by  experiment,  would  be  and  are  the  same. 

"  The  power  of  a  magnetic  body,  as  iron  or 
oxygen,  to  favour  the  transmission  of  lines 
of  force  through  it  more  than  other  bodies 
not  magnetic,  may  be  expressed  by  the 
term  conduction.  Different  bodies,  as  iron, 
nickel,  oxygen,  conduct  in  various  degrees, 
and  not  only  that,  but  the  same  body,  as 
iron  or  oxygen,  conducts  in  different  de- 
grees at  different  teoiperatures.  When 
space  traversed  by  uniform  lines  of  mag- 
netic force  is  occupied  by  a  uniform  body 
as  air»  the  disposition  of  the  lines  is  not 
altered;  but  if  a  better  conducting  sub- 
stance than  the  air  is  introduced,  so  as  to 
occupy  parte  of  the  space,  the  lines  are 
concentrated  in  it,  and  drawn  fi:om  other 
parts,  as  shown  by  P,  P  in  the  figure;  or 


if  a  worse^oondueting  substance  is  intro- 
duced, the  Hues  are  opened  out  as  at  D,  D. 
In  both  cases  the  lines  of  fbrce  are  in- 
fleeted,  and  a  small  magnetic  needle  stand- 
ing in  them  at  the  inflected  part  would 
have  its  direction  changed  accordingly. 
Experimental  illustrations  of  these  changes 
in  direction  are  given  in  Mr.  Faraday's 
paper  in  the  Phitos<whieQl  TrontacHom  fv 
1851,  part  I^  par.  2848,  &c 

**  Now  this,  bjr  the  hypothesis,  is  assumed 
to  take  place  m  the  atmosphere.  Sup- 
posing it  all  at  mean  temperature,  the  lines 
of  force  would  have  the  direction  detei- 
mined  by  the  arrangement  of  the  power 
within  the  earth*  Then  the  aun's  presence 
in  the  east  would  make  all  the  atmosphere 
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ia  that  r^QH  a  worse  oondnotor,  aad 
CVU9  it  to  assume  the  ebaracter  of  D ;  and 
as  the  tan  came  up  to  and  passed  over  the 
meridian  and  away  to  the  west,  the  atmo- 

r*  ere  u||der  his  influence  would  bring  up 
nges  in  direction  like  those  shown  in 
either  D  or  t) ;  it  would  therefore  mani- 
festly set  a  needle  in  a  given  latitude  in 
opposite  directions  as  it  passed  by ;  and  as 
evidently  aet  two  needles  in  north  and 
south  latitudes,  in  op))osite  directions  at 
the  same  mopaent  of^time.  As  the  night 
came  on  and  a  temperature  lower  tnan  the 
mean  oame  i|p  from  the  east  and  passed 
over,  the  lines  of  force  would  be  inflected 
as  in  P  or  P,  and  a  reverse  variation  of  the 
needle  to  that  which  occurred  before,  would 
now  take  place. 

"  That  natural  effects  of  variation  must 
be  produced  consequent  upon  the  magnetic 
nature  of  oxygen  and  its  daily  variations 
of  temperature  is  manifest;  but  whether 
they  cause  the  observed  variations,  or  are 
competent  to  do  so,  is  a  question  that  can 
only  be  decided  after  very  careful  inquiry. 
Observations  are  now  made  on  the  surface 
of  the  earth  with  extreme  care  in  many 
plaees,  and  these  are  collated,  and  the 
average  or  mean  result,  as  to  direction  and 
intensity  of  the  earth's  force,  ascertained 
for  every  hour  and  season  j  and  also  many 
remarkable,  anomalous  and  extra  results 
evolyed.  A  theory  of  the  causes  of  anj  or 
all  of  Uiese  variations  may  be  examined 
first  by  the  directum  which  the  varying 
needle  does  or  ought  to  assuqie|and  then 
by  the  amount  of  Ue  variation.  The  hypo- 
thesis now  brought  forward  has  been  com- 
pared with  the  mean  daily  variation  for  all 
the  months  in  the  year  at  north  and  south 
stations,  as  Toronto  and  Hobart  Town,  and 
at  many  others  near  to  and  far  from  the 
equator ;  and  agrees  in  direction  with  the 
results  observed,  far  beyond  what  the 
author  anticipated.  Thus  the  paths  de- 
scribed by  the  u^per  ends  of  free  needles 
in  the  north  and  south  hemispheres  should 
be  closed  curves  wit^  the  motions  in  oppo- 
site and  certain  direction^  and  so  tney 
are :  —  the  curves  dj^scrioed  by  needles 
in  north  or  south  latitudes  should  be 
larver  in  summer  and  smaller  in  winter, 
and  so  they  are;  a  night,  pr  cold  action, 
should  grow  up  in  the  winter  mouths,  ana 
such  is  toe  case : — the  northfsm  hemisphere 
ought  to  have  a  certain  predominance  over 
the  southero,  because  of  its  sqperior  tem- 
perature, and  that  is  so  :*the  disposition  of 
fand  a|id  water  ought  t«  have  an  influence, 
and  there  is  one  in  the  right  direction — so 
that  in  the  flrst  statement  and  examination 
of  the  hypothesis  it  appears  to  be  remark- 
1^]^  supported  by  the  foots,  AU  these 
ppincldtnef  •  are  pitrticularly  examined  into 


and  stated  in  the  PWoiophiedl  Trantaetiwis 
already  referred  to.  The  next  step  will  be 
to  ascertain  what  is  the  amount  of  change 
in  the  conducting  power  of  the  air  for 
given  changes  of  temperature,  and  then  to 
apply  that  in  the  endeavour  to  ascertain 
whether  the  amount  of*  change  to  be  ex- 
pected is  Tas  well  as  the  direction)  ac- 
cordant with  that  which  really  occurs." 

We  have  extracted  the  whole  of  this  short 
paper,  for  several  reasons ;  for  not  only  does 
It  present  an  abstract  by  Faraday  himself 
of  nis  own  views  on  **  Atmotpherie  Magnet- 
Umt**  but  also  brings  before  us,  in  a  very 
striking  mamier,  those  peculiar  and  fanciAil 
notions  about  "  Lines  of  Force,"  which  we 
consider  so  erroneous  and  absurd ;  and 
which  form,  moreover,  so  very  prominent  a 
feature  of  the  whole  of  these  "  Researches.'* 
That  the  above  paper  is  an  authorized  ab- 
stract of  Faraday's  real  opinions,  mav  be 
concluded  from  his  having  reprinted  the 
paper  from  the  "  Royal  Institution  Pro- 
ceedings'*  in  his  own  volume — now  before 
us.  In  fact,  the  rest  of  the  volume  (more 
than  250'page8){saimost'entirely  devoted  to 
the  enforcing  and  illustrating  and  repeating 
these  peculiar  views  of  *'  Lines  of  Force," 
There  is  indeed  scarcely  a  single  page  of 
Faraday's  work  in  which  we  do  not  meet 
with  these  everlasting  "Lines  of  Force." 
The  reader  becomes  sick  of  the  very  phrase 
itself :  it  is  repeated  over  and  over  and  oyer 
again — times  without  number,  "usque  ad 
nauseam."  It  seems  to  amount  almost  to 
a  fnonomania,  "  Lines  of  Force  "— "  Lines 
of  Force" — "Lines  of  Force;"  nothing  but 
**  Lines  of  Force  I  '* 

In  our  next  article,  then,  we  shall  say 
what  we  think  about  these  "  Lines  of  Force." 
(To  bfi  continued,) 


MICKLB'S  IMPROVEMENTS  IN 
PRODTTCING  IRON  FROM  THE  ORE. 

Mb.  W.  Micxle,  colliery  agent,  of  Wil- 
liuflton,  Durham,  has  recently  patented  a 
mode  of  economizing  the  fuel  used  in  smelt- 
ing or  obtaining  iron  from  iron  ores.  "  In 
smelting  or  obtaining  iron  from  ores  by 
means  of  coals  in  a  blast  furnace  in  the  or- 
dinary  manner,"  he  says,  "  a  large  ouantity 
of  the  combustible  matter  contained  in  the 
fuel  escapes  unoonsumed  or  imperfectly 
consumed  in  a  gaseous  fbrm,  or  in  smoke, 
and  is  thus  wasted;  and  when  the  coal  is 
previously  converted  into  coke  in  the  usual 
way,  a  large  quantity  of  the  combustible 
matter  contained  in  the  coal  is  lost  in  coking 
it.  In  order  to  prevent  this  waste  (as  also 
with  the  view  of  improving  the  quantity  and 
quality  of  the  iron  obtained^,  I  in  the  first 
place  covert  the  coal  which  1  intend  to  em- 
ploy in  smeltang  or  obtaining  iron  ftpm  Its 
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ores  into  two  parte,  that  is  to  say,  ordinary 
coal  gas  and  the  ooke  uiually  called  gas 
coke,  and  I  then  use  those  comhostible  ele- 
ments or  products  of  the  coal  in  the  blast 
furnace  as  fuel,  for  the  purnose  of  producing 
the  heat  necessary  for  smelting  or  obtaining 
the  iron." 

For  this  parpoae,  the  ordinary  or  any 
other  convenient  mode  of  producing  gas 
and  coke  by  the  dry  distillation  of  coals  in 
retorts  may  be  employed ;  and  as  the  gas  is 
not  intended  to  be  burnt  for  the  purpose  of 
illumination,  the  coal  may  be  of  an  mferior 
and  therefore  cheaper  description  than  that 
usually  employed  for  that  ]>urpose.  The 
coke  obtained  is  introduced  into  the  blast 
furnace,  together  with  the  iron  orCi  in  the 
ordinary  manner ;  but  a  smaller  quantity  of 
coke  is  requisite  when  gas  is  also  used,  ac. 
cording  to  this  invention,  than  when  coke 
alone  is  used  as  fuel  in  the  ordinary  manner. 
The  coke  obtained  from  any  quantity  of 
coal,  as  above  mentioned,  when  the  coke  is 
used  as  fuel  in  a  blast  furnace  together  with 
the  gas  obtained  from  the  same  quantity  of 
coal,  will,  the  inventor  believes,  be  found  to 
be  more  than  sufficient  to  produce  the  heat 
requisite  for  smelting  the  same  quantity  of 
ore  as  mig^t  have  been  smelted  by  the  com- 
bustion of  the  coal  Itself;  and  by  using  coke 
instead  of  coal,  the  production  of  smoke  is 
avoided  or  greatly  diminished. 

The  gas  may  be  purified,  when  neoessary, 
in  the  ordinary  or  any  other  convenient 
manner.  When  the  coal  contains  sulphur, 
the  gas  should,  as  much  as  possible,  be  freed 
from  that  and  every  other  material  ii^urious 
to  iron.  The  gas  may  be  collected  and 
stored  in  an  ordinary  gasometer,  or  any 
other  convenient  receptacle,  whence  it  can 
be  drawn  or  taken  with  facility,  fbr  the  pur- 
pose  of  being  introdneed  into  the  fumaoe  or 
furnaoes  in  which  it  is  to  be  used.  The  gas 
obtained  in  this  manner  is  infused,  blown, 
'or  injected  into  the  furnace  through  pipes 
or  tuyeres,  either  through  separate  pipes  or 
tuyeres,  or  .through  the  same  pipes  or  tuyeres 
as  the  ordinary  blast  of  air,  or  through  pipes 
within  the  ordinary  air  pipes,  or  in  any 
other  way  which  may  be  found  convenient 
If  the  gas  pipes  be  placed  within  the  air 
pipes  or  tuyeres,  they  may  be  inserted  at  or 
near  the  fumaee  thVongh  an  inlet  and  Joint 
pipe  of  the  air  pipes ;  and  in  such  oases,  if 
necessary,  a  little  more  pressure  can  be  ap  - 
plied  to  force  in  the  requisite  quantity  of 
air.  The  blast  pipes  and  tuyeres  may  either 
be  placed  so  as  to  inject  or  introduce  and 
direct  the  gas  in  the  same  manner  and  way 
as  the  ordinary  hot  or  cold  air  blast  is  intro- 
duced  into  the  interior  of  the  furnace,  or  so 
as  to  direct  the  blasts  of  air  and  gas  to  a  point 
within  the  Airnaoe,  or  in  any  other  manner 
Which  may  be  deemed  most  effe^lre. 
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The  apparatus  employed  for  blowing  the 
gas  into  a  blast  furnace  may  be  of  the  same 
description  as  apparatus  used  for  blowing  air 
into  such  a  furnace.  To  keep  up  regularity 
of  the  gas  blast,  a  chamber  noay  be  placed 
between  the  pumping  apparatus  and  the 
furnace,  and  connected  with  pipes  leading 
to  both ;  or  the  size  of  the  gat  pipes  may  be 
arranged  to  maintain  the  required  regu- 
larity ;  safety  valves  ean  be  attached  to  the 
chamber  or  pipes,  if  deaired. 

Mr.  Mickle  deems  it  necessary  to  regu^ 
late  the  quantity  of  gas  blown  into  a  fur- 
nace, as  above  described,  in  order  to  prevent 
the  production  of  too  high  a  temperature, 
whicn  ndfhi  destroy  the  furnace,  or  be 
otherwise  injurious,  and  also  for  the  purpose 
of  preventing  any  excessive  or  undesirable 
consumption  of  the  gas.  For  this  purpose 
he  varies  the  speed  of  the  blowing  apparatus 
used  for  injecting  the  gas  f^omtime  to  time, 
as  may  be  necessary,  so  as  to  regulate  the 
supply  of  gas  to  the  furnace,  and  also  the 
heat  produced  by  its  combustion  within  the 
furnace;  or  the  same  effect  may  be  pro- 
duced  by  means  of  tape  or  valves  introduced 
into  the  gas  apparatus  pipes,  the  outlets 
being  more  or  less  openea  or  dosed  firom 
time  to  time,  according  to  the  quantity  of 
gas  desired  to  be  used. 

In  order  to  prevent  any  accident  occur- 
ring from  the  production  of  an  ex- 
plosive mixture  of  gas  and  air  within  the 
gas  apparatus,  by  reason  of  the  forcing  of 
air  into  the  gas  pipes,  either  by  the  pressure 
of  the  air  blast  within  the  furnace,  or  other- 
wise, he  prefers  to  furnish  the  gas  pipes  or 
apparatus  with  a  valve,  which  will  permit 
the  gas  to  pass  only  in  the  direction  of  the 
furnace,  and  prevent  the  introduction  of  air 
into  the  gas  pipes  or  apparatus.  If  a  very 
high  heat  should  be  required  for  some  par- 
ticular purpose,  both  the  gas  and  the  air 
blast,  or  either  of  them,  may  be  heated  in 
the  ordinary  or  in  any  other  convenient 
manner.  In  practice,  Mr.  Mickle  prefers 
to  use  furnaces,  the  throats  of  whieh  are  not 
email  or  contracted,  so  that  there  may  be 
more  room  for  the  expansion  of  the  gas. 

When  peat  is  intended  to  be  used,  it  m  ay 
in  like  manner  be  subjected  to  a  process  of 
dry  distillation,  and  the  solid  and  co  m- 
bustible  gaseous  products  of  the  distillati  on 
used  in  the  same  way  as  was  mentioned  with 
respect  to  the  coke  and  gas  obtained  by  the 
distillation  of  coal  So  also  wood,  or  other 
fuel  yielding  upon  distillation  both  solid 
and  gaseous  combustible  products  econo- 
mically and  in  sufficient  quantity,  may  be 
subiected  to  dry  distillation,  and  the  solid 
and  gaseous  products  used  as  before  de- 
scribed. 

In  noticing  this  invention,  the  MiMg 
Joumat  says,  **  Th«  el&ot  to  the  ironmsBtei 
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pntetioallj,  we  conceive,  will  be  thif — that 
lie  will  obuin  m  much  metal  of  saperior 
ebaraeter,  at  lets  charge  for  fuel,  from  one 
iiiniaoey  as  be  now  can  from  three  or  four, 
and  at  no  increase  of  cost  in  any  sbapci  ex- 
cept labour.  The  present  capital  for  an 
establishment,  therefore,  which  admits  a 
supply  of  three  to  four  millions,  will  then, 
with  the  same  facility,  yield  ten  to  sixteen." 


DRAPER'S  IMPROVED  OILCAN. 
Mbbsrs.  £.  D.  and  6.  Drapes  have 
patented  an  improved  can  or  vessel  for 
oiling  machinery,  of  which  the  following  is 
a  description. 

^  In  the  accompanying  engraving,  A  is  an 
oil-can  or  ressel,  provided  at  its  upper  part 
with  a  long  discharge  tube  C,  which  is  sur- 
rounded at  or  near  its  lower  end  with  a 
trough  b.  "Within  the  vessel  A,  and  near 
its  upper  part,  is  a  close  vessel  B.    A  pipe 


e  leads  out  of  the  trough  b  and  into  the 
vessel  or  chamber  B,  and  terminates  and 
opeai  near  the  bottom  of  the  vessel  B. 
▲•other  pipe  D  leads  out  of  the  bottom,  of 
ibo  ebamber  B,  and  opens  into  the  oil 
foMTvoir  A  near  its  bottom,  and  is  inclined 
towards  the  side  of  Che  vessel 

When  the  vessel  A  is  supplied  with  oil  or 
other  liquid  and  is  inverted,  such  oil  or 
liquid  wUl  flow  through  the  pipe  C  and  out 
of  it,  and  such  oil  or  liquid  as  may  run 
down  on  the  outer  snrfiuse  of  the  tubee, 
wben  it  is  restored  to  an  upright  position, 
will  And  its  way  into  the  trough  b ;  from 
tkonee  it  will  How  down  the  pipe  e  into  the 
dbambtr  B»  and  from  thenoe  into  and 


through  the  pipe  D  and  into  the  reservoir 
A.  when  the  oil  in  the  vessel  A  does  not 
reach  the  bottom  of  the  chamber  B,  and 
we  invert  the  oil  vessel,  no  oil  can  escape 
from  the  chamber  B  into  the  pipe  e ;  but 
such  oil  as  nuy  be  in  the  chamber  B  will 
remain  in  it.  By  means  of  the  pipe  D, 
the  chamber  B,  and  pipe  c.  the  air,  when 
the  can  is  inverted,  passes  into  the  reser* 
voir  A,  so  as  to  permit  the  oil  to  freely 
flow  out  of  the  pipe  C  without  nuterial  ob- 
struction from  the  pressure  of  the  atmo- 
sphere. The  capacity  of  the  tube  D  should 
be  less  than  that  of  the  chamber  B. 
On  supplying  the  oil  can  with  oil,  the 
fluid  should  not  be  allowed  to  rise  in  the 
chamber  A  above  the  level  of  the  bottom 
of  the  chamber  B. 


KIND'S  SYSTEM  OF  MINE-BORING. 

Ma.  KiHo,  whose  system  of  boring  was 
described  and  illustrated  in  the  Meehtmic^* 
Magaatne  of  December  9,  1864,  has  re- 
cently  been  busily  engaged  in  boring  a  new 
Artesian  well  in  the  Avenue  Charles  X.,  at 
the  angle  of  the  Avenues  St.  Clond  and  Petit 
Pare,  near  Paris,  for  the  purpoee  of  sup- 
plying the  ornamental  lakes  of  the  Bois  de 
Boulogne.  A  paper  has  been  communi- 
cated  to  the  Aoademie  by  M.  Dumas  on  the 
subject,  from  wkieh  it  appears  that  Mr. 
Kind  has  undertidEen  to  tibre  a  well  29  inohes 
in  diameter,  and  continue  the  sinking,  if  ne- 
cessary,  to  the  depth  of  2,600  feet,  and  thus 
obtain  a  daily  supply  of  10,000  cubic  meters 
of  water,  being  nearly  equal  to  the  volume 
of  water  delivered  by  the  Seine  threugh  the 
Pont  de  la  Tournelle,  at  Parisi  The  boring 
was  eommeneed  on  Angnst  8nd  last,  with  a 
diameter  of  about  41  inches.  For  some 
time,  when  the  operations  were  through  marl 
and  chalk,  the  average  daily  progress  was 
164  f<^{  ^^^»  through  sand,  it  was  re- 
duced to  8}  to  lOfiB^;  and  now,  having 
reached  another  stratum  of  chalk,  contain- 
ing bonlders,  the  speed  is  6  feet,  the  depth 
being  already  upwards  of  980  feet  By  May 
Ist  it  is  expected  that  the  enormous  depth  of 
2,660  feet  from  surface  will  be  attained, 
being  more  dian  490  feet  deeper  than  the 
Artesian  well  at  Qrenelle.  The  sole  motive 
power  is  a  steam  engine  of  24-horse  power. 


DIDIER'S  IMPROVED  RAILWAY 

BREAKS.  ] 
M.  DiDiER,  of  Voiron,  France,  has  re* 
oently  patented,  in  this  country,  a  peculiar 
construction  and  arrangement  of  railway 
breaks,  whereby  the  train  may  be  stopped 
without  skidding  the  wheels  thus  prevent- 
ing the  great  wear  and  tear  of  tyres  una- 
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ToifUble  in  the  ordiotnr  ftmngeiiMnts  of 
railwaT  breakti  Aeeormiig  to  this  Say«n- 
tion,  the  breaks  themseWee  oontitt  of  skids 
or  sledges  of  hard  wood,  let  into  soitable 
oast-iron  frames  or  sockets,  which  are 
bolted  to  the  carriage  framing.  The  ends 
of  the  ordinary  suspension  springs  are 
connected  by  links  to  short  levers  Cut  on  the 
ends  of  transrerse  shafts,  placed  below  the 
carriages.  These  shafts  are  each  fitted  with  a 
lever  arm  in  connection  with  rods  worked 
by  a  horizontal  lever,  which  works  on  a 
fixed  fulcrum  in  the  centre  of  the  framing. 
Another  rod,  connected  with  the  end  of  the 
horizontal  lever  by  a  nut  and  screw,  having 
a  large  pitch,  serves  to  bring  the  break  out 
of  action  when  deemed  desirable.  This 
shaft  is  prevented  from  turning  by  means 
of  a  suitable  forked  key  or  detent,  fitting 
on  to  a  square  or  flat  portion  of  the  shaft 
When  this  key  is  raised  or  removed  to 
bring  the  breaks  into  action,  the  weight  of 
the  carriage  turns  over  the  levers  conneeted 
with  the  carriage  springs,  and  thus  allows 
the  entire  carriage  with  its  load  to  descend 
until  the  skids  or  sledges  are  brought  in 
conUct  with  the  rail  or  rails,  thereby 
speedily  stopping  the  train.  The  carriage 
is  raised  by  turning  the  screwed  shaft  with 
a  winch  handle,  and  thereby  bringing  the 
rods  and  levers  into  their  original  position 
again.  The  break  mechanism  of  the  seve- 
ral earriures  of  a  train  may  of  course  be 
connected,  if  found  desirable,  by  suiuble 
coupling,  so  that  the  whole  of  the  skids 
may  be  applied  simultaneously. 


THE  SMOK£  QUESHON. 

AWAED  or  THB  SOOIBTT  OW  AETt*  miBI. 

The  official  nrize  of  £26,  or  a  gold 
medal  of  that  yslue,  ofiered  by  the*  Societj 
of  Arts  (out  of  a  sum  placed  at  the.disposal 
of  .the  Council  for  Premiums,  bjp  B.  Oli- 
veira,  Esq.  M.P.)  for  the  best  Essay  *<  On 
the  Means  of  Preventing  the  Nuisanoe  of 
Smoke  arising  from  Pires  and  Furnaces," 
has  been  awarded  to  our  esteemed  oorrfr> 
spondent,  Mr.  Charles  Wye  Williams.  ^We 
are  much  gratified  to  find  that  the  Counoil 
have  been  judicious  enough  to  select  for 
honour,  the  production  of  a  gentleman  who 
is  better  qualified  than  anv  other  writer  to 
announce  the  results,  both  of  theory  and 
praetioe,  in  regard  to  the  smoke  quei|ion. 


EXHIBITION  OF  INVENTIONS  AT 
THE  SOCIETY  OF  ARTS. 

THE  eighth  annual  Exhibition  of  Inven- 
tioES,  in  ooDEoetion  with  the  Society  of 


Arts,  fte.,  is  now  open  at  the  Soeioty'e 
house  Jolm-etreet,  Adelpbl,  and  from  fSbe 
peculiarly  useful  eharaeter  of  most  of  the 
objects  exhibited  will  well  repay  the  vislta 
of  those  who  are  interested  in  aetentifie 
inventions.  As  a  necessary  eonsequenoe 
of  our  practice  of  giving  short  deeeriptioao 
weekly  of  all  patented  inventions,  and  Ulna- 
trated  desoriptions  of  the  most  etrilda^ 
among  them,  it  happens  that  in  exhibidoni 
of  this  kind  there  are  but  few  things  with 
which  our  readers  are  not  already  ao- 
qnainted.  Nevertheless,  as  a  better  under- 
standing of  an  invention  may  frequently  be 
obuined  from  the  hispeotlon  of  a  nsodel 
than  from  that  of  an  engraving  and  wnttnn 
description,  and  as  many  of  the  artiolea 
exhibited  are  models,  the  exhibition  io  of 
important  service,  even  to  our  own  readers. 
Such  of  the  ioventions  exhibited  as  have 
not  yet  been  brought  to  Aeir  notice  will  be 
laid  befbre  them  fh>m  time  to  dme. 


ON  THE  PROSPECTS  OF  STEAM 

CULTURE. 
To  the  Editor  ^tke  IMbonicf*  Uagmbie, 

Sir, — In  the  rapid  progress  of  meoha- 
nical  improvements  wmch  has  so  remark- 
ably distmguished  the  last  half  centary»  its 
application  to  agriculture,  although  the 
latest,  is  not  the  least  remarkable. 

Mr.  Fairbairn,  in  hia  **  Useful  InforoMu 
tion  for  Engineers,"  observes :  —  "  It  is 
nearly  half  a  century  since  I  first  became 
acquainted  with  the  engineering  profemon, 
and  at  that  time  the  greater  part  of  our  me- 
chanical operations  were  done  by  hand.  On 
my  first  entrance  into  Manchester,  there 
were  no  self-acting  tools ;  and  the  whole 
stock  of  our  engineering  or  machine  esti^ 
lishment  might  be  summed  up  in  a  few 
ill-eonstmeted  lathes,  and  a  few  drilia  and 
boring  machines  of  rude  oonstruetion."  At 
this  period,  too,  the  agricultural  imple- 
ments of  England  comprised  little  more 
than  the  plough  and  harrow;  and  those, for 
the  most  part,  of  a  very  rude  and  piiBsitivo 
eonstruoaon.  But  now,  not  only  have  thne 
articles  been  made  the  subjeots  of  EEOMnne 
improvements,  ineieasing  their  pow«R  and 
extending  their  usefuloesa,  but  to  th«B 
have  boMi  added  searifiers,  dod-oraeboi^ 
drills,  hay-making,  reaping,  and  jhreehmg* 
maehineo>>-driven  by  manaal  labont,  h«rte- 
power,  or  by  stoam. 

Several  notable  attempts  haio  et  vniieiis 
times  been  made  to  plough  by  eleam^  bnt 
hithorto  with  little  praotieai  advanftaco. 
The  eohomee  proposed  for  this  porpoeo  hvve 
been  of  two  aatiMt  kinds,  vie.,  looemotfve 
oEgiiiee  frith  nwofaplEg  enJtiwifia 
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attaehed,  or  portable  steam  enffines  acting 
by  means  of  ropes  and  windlasses  upon 
plonglis  of  the  ordinary  or  peculiar  con- 
struction. The  latter  class  of  instruments 
hare  hitherto  been  the  faTourites,  but,  as  I 
thinki  erroneously  {  my  firm  conviction 
being  that,  whenerer  that  triumph  of  agri. 
cultural  engineering,  steam-ploughing,  is 
aeoomplished,  it  will  be  by  direct-acting 
engines  with  cultiyatoTS  attached.  At  a  re- 
cant meeting  of  the  Society  of  Arts,  Mr.  A. 
Bansome  expressed  his  opinion  that  *<  the 
experiment  is  too  great  for  any  one  indi- 
▼ioaal— too  large  for  private  enterprise." 
It  is  quite  troe  that  toe  experiiaent  is  a 
eostly  one,  but  still  it  is  one  from  which 
talented  and  enterprising  manufacturers  do 
not  shrink,  and  more  than  one  j^arty  is  at 
this  time  engaged  in  its  prosecution.  In  a 
paper  on  "  The  Progress  of  English  Agricul- 
ture daring  the  last  Fifteen  Tears,'*  read 
before  the  Society  of  Arts,  by  Mr.  C.  W. 
Hoskyns,  after  enumerating  and  explaining 
many  of  the  great  improvements  in  farming 
and  agricultural  implements,  that  gentle- 
man proceeded  to  ooserve  that  "  every  im- 
provement, with  the  exception  of  the  clod- 
crusher,  was  addressed  to  light  land  culture. 
If  the  farmer  of  the  clays  had  but  an  imple- 
ment that  would  work  night  and  day  during 
those  eritical  six  weeks  of  September  and 
October,  after  his  grain  was  harvested,  and 
i>efore  the  November  fogs  and  rains  set  in, 
he  would  indeed  be  beholden  to  mechanical 
skill ;  but  the  want  of  this  left  him  often 
overtaken  by  the  approach  of  winter,  with 
many  a  task  unfinished,  that  came  with  re- 
doubled pressure  upon  the  hurried  days  of 
spring  time.  He  believed  this  mechanical 
difficulty  could  be  overcome,  and  that  it 
was  worth  the  effort,  not  only  of  a  company, 
but  of  a  nation.  With  its  accomplishment, 
England  might  add  one-fourth  to  its  wheat 
crop." 

It  is  by  no  means  improbable  that  this 
desirable  object  ma^  be  accomplished  by 
the  next  annual  public  meeting  of  the  Royal 
Agricultural  Society  of  England.  Mr.  Hart, 
•f  Wantage,  having  designed  and  patented 
some  improvements  in  the  application  of 
sAeam  to  agriculture  which  promise  to  sur. 
mount  the  difficulties  that  nave  beset  the 
path  of  the  earlier  labourers  in  this  vast  field 
of  enterprise. 

The  combined  thrashins  and  dressing 
machine,  exhibited  by  Mr.  nart,  at  the  cat- 
tle show  in  Baker- street,  in  December  last, 
attracted  a  large  share  of  attention,  and  was 
greatly  admir^  When  driven  by  a  por. 
table  steam  engine  and  duly  fed  with  com, 
tliis  machine  thrashes  out  the  grain  and  se- 
parates the  products,  which  are  delivered  at 
oiatiiiet  and  separate  parts  of  the  maehiae ; 
ttie  straw,  eaviogi,  and  chaff  each  going  to 


its  proper  place,  while  the  grain  is  thoroughly 
dressea  and  separated  into  two  (or  more) 
qualities,  which  are  delivered  into  sacks  at- 
tached to  the  spouts  of  the  machine,  ready 
for  market,  xhe  perfect  action,  and  extra- 
ordinary results  of  this  machine  gave  great 
satisfaction,  and  it  was  extensive^  patron- 
ized. Should  Mr.  Hart's  present  attempt 
at  steam  culture  prove  equal  to  his  antici- 
pations,  we  may  ere  long  see  a  large  field 
ploughed,  sown,  harrowed  and  rolled,  at  one 
operation  in  the  course  of  a  few  hours,  with- 
out the  intervention  of  any  other  manual 
labour  than  the  engine-driver.  In  due  time, 
the  elements  having  done  their  part,  and  the 
corn  being  ripe,  ny  means  of  a  reaping- 
machine  the  contents  of  the  field  may  be 
quickly  garnered;  Mr.  Hart's  thrashing 
and  dressing  machine  will  then  take  up  the 
finishing  process,  and  the  wheat  may  find 
its  way  to  market,  a  product  of  the  most 
ingenious  combination  of  mechanism  which 
has  ever  emanated  from  the  mind  of  man, 
and  susceptible  of  comparatively  little  further 
improvements,  until  some  persons  should  be 
fortunate  enough  to  discover  a  lighter  and 
cheaper  power  than  steam. 

I  am.  Sir,  yours,  &c., 

Wm.  Baooelet. 
IS,  Anrell-Cerrace.  IiUngton, 
Ifareh  19, 1166< 


THE  VOLTAIC  BATTERY  AND 

BLASTING. 

To  the  Editor  qf  the  MecJtanics^  Magazine 

Sift, — Doubtless,  you  will  have  observed 
the  statements  of  Sir  De  Lacy  Evans  on  the 
Government  foresight  and  arraogomenU  as 
to  telegraphic  communications  with  the 
Crimea.s  as  also,  mora  reeently*  as  a  tort  of 
corollary,  the  remarks  of  the  Comnutnder- 
in- Chief,  General  Codriagton,  in  one  of  his 
late  despatches^  on  the  subject  of  blow- 
ing up  the  docks  at  Sebastopol— -^<  The  vol- 
taic battery,"  he  says,  "we  must  confess 
did  not  always  succeed ;  it  seems  to  require 
great  nicety  in  preparation  t  bat  ia  those 
cases  in  which  I  saw  it  succeed,  the  effect  was 
perfect!  **  The  enclosure  from  Lieut-Colonel 
Lyod,  commanding  Royal  Engineers,  is  still 
more  evident,  like  most  else  in  the  Crimea, 
that  the  right  man  is  not  always  in  the  right 
place.  After  reeording  his  indebtedness  to 
saadiy  lookers-on,  he  states  that,  *'  I  was 
extremely  anxious  that  the  freiiitiea  afibrded 
by  her  Mijesty's  Government  for  the  em- 
plovment  of  voltaic  batteries  on  a  large 
scale,  as  sent  out  by  the  Admiralty  under 
Mr.  Deane,  should  be  fairly  tested  under 
the  most  favoomble  eircumstaaees  .  .  . 
and  this  gentleman  had  every  assistance  in 
skilled  labour  aArded  him  from  the  Royal 
Sappers  tad  Misers.  Many  fiulores  hariag^ 
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token  pla^  in  ihriiip  tbe  cbargM  of  elec- 
tridil^,  owitigf  id  All^eiit  cAusee,  /«m  iti- 
cifaed  to  rfouM  its  tdvanugres  m'  applionble 
ftuttaXiy  to  Milits^  pttrposMlI*'  Poor 
mva  !  how  easily  he  •«tni«  td  h«v«  be^n  ihi. 
poMd  upon  ,*  but  no  wonder,  it'boing  pretty 
«videtat  from  bin  own  liiowiBg,  thathe^hitn- 
Mlf  know  IHt)^  about  the  matter.  ThMe 
▼Mraant  with  the  etibjeot  may  weU  bhilh  for 
their  oountry'a  oreidit  on  i^eadhlg  the  above. 
It  only  shows,  although  John  B«iH  patiently 
«nd  ptftseveringly  pays  his  taires,  what  >apid 
pfogreai  our  Royal  SngiitMra  have  made 
in  Toltaie  blatttng^  «i»M  tho  eneampment 
at  Chobham ;  when,  as  yoii  may  remember, 
to  show  what  oould'  be  done  by  eleetrieity, 
and  toaato&Mi  the  natives,  a  fort  was  to  have 
been  blown  up^nay,  futther,  her  Mttjesty 
waa  to^Miineet  the  whrea ;  when,  lot  titin  the 
bttathlesa  expectatioik  of  the  tnooipa  and 
bystanders,  kept  at  a  retpeetftil  dfitanee  to 
be  out  of  danger*  ^fre  was  no  reeuH*  and 
Mi\)esty  thns  made  to  look  ridioulons  by  the 
ekoessively  welUanranged  tbtatrleal  enter- 
tainment of  the  War  Department ;  at  the 
■anie  tSme  showing  the  Czar,  and  att  ^Ise 
whom  it  might  eonoern,  bow  little  they  had 
to  fear  from  each  ignovanoe  and  bmngHng ; 
and  yet  it  k  not  to  be  wondered  at  when  we 
aee  IdMdioto  ofthe  powers  that  be,  aatomen 
being  required  to  knew,  by  intnltian,  aa  it 
were»  the  i^ole  sufajeet  andpvaotiee  of  efec- 
troMlynamies* 

Vcrttato  blasting,  beetdea  being  oertain  in 
Ito  effeets,  has  many  other  advantages  {  as 
ton,  cwen^»  or  Uiirty  mines  oan  be  fired  in- 
•tamaneously,  with  the  same  oertamly  as 
one;  and  with  bQtoommon>*plaee  astacsness 
in  tile  pmotioe  of  si»h  eleotrioal  operations. 
She  the  lateaooeunts  ofthe  blaatiug«nd  iu 
efibets  at  Holyhead*  as  also  the  report,  aonie 
vears  ago^  to  the  Woods  and  Foreato  on  the 
blaating  mrations  in  the  fisrmation  of  the 
Qaeon'a  Drive  rousMl  Atthar'a  Seat,  near 
Sdinborgh. 

t  am.  Sir,  yours,  .&e., 

OALVAmSM. 
L«i4on,lCafob,  IBM. 


CHATTAWAT'S  BUPyiNO  AND 
COVPLTNG  APPARATUS. 

8is,*^ii  anawer  to  Mr.  Cbattaway'a  let. 
ter^  whieh  appeared  in  your  last  number,  I 
beg  leave  to  say  that  my  attention  was 
parciculnrly  ealled  to  a  mode  of  buffing  and 
oonpUng,  fitted  to  an  American  railroad 
ear,  by  a  friend  of  mine  pointing  it  out  to 
me,  and  remarking,  that  it  was  a  *'  Yankee 
dodge"  for  getting  the  most  out  of  one 
spring.  I  did  not  pay  mueh  attention  to 
the  pUa  at  tha(  time,  but  of  this  I  am 


quite  oettain,  that  eas  rMi  and  eaa  ^^pri^^^ 
seized  both  (or  draw  :^bar  «id.-buiier<«Ml. 
though  I  believe  this  plan:  ia  used  gene* 
rally  in  the  SoQthem  Suctee,  tho  onlypbeo 
narfeed  it  waa  at  the  depot  for  oata^  In 


t  r^marfeed 
Riehmond*  Virginia^  United  Ststea*.  Fir- 
haps  a  line  to  the  Ms««ife.itfjear{i»a.  vm«ld 
elicit  thottruth  of  what  1  asaert  •^^  • ' 
I  am>  Sir,  yofrB,<JM4 

-A^nniOANVA 


MlSCHAI^PICAL  tOCOJtfOTlON. 
To  the  ^iiwr  t^  th»  fi^ekmuet^  IdiagazifA. 

SiR,^I  am  made  to  say,  in  Ko.  I7(ir,  of 
my  oalciilatipn  of  the  opemtien  ef  tho  foites 
in  an  engine,  ^  whieh  is'  a  rffUHy  oetroet 
applioation  ot  tteo  laws  of  seienoe."  fThis 
is  a  misprine;  I  ^wfete^ "« and  that  It  ia," 
which  it  mneh  less  poeitive  lebeis  takrn 
with  the  preeeding^  *«  I  believe/^ 

The  letters  of  your  eoiire^ndmite  hi' last 
week's  Msgafeine^  who  have  taken  up^^tfie 
snfajeot  of  my  ooosmunleaflon,  ore  ^rmiMc. 
ably  ohkractefistle  of  the  sareml  frrHirs 
(except  that  I  am  not  well  aoqUainted  wfth 
Mr.  Trumn^e  oompositions),  and  they  fiar- 
nish  overwhelming  proof  that  oenftMileny 
contradiction,  and  onoertainty  are  the  Ti4e, 
and  not  the  exception,  in  this  deMrtment 
of  science.  One  after  ano^er  deonr^  the 
matter  to  be  a  -^etf  simple  One^  «nd  at  a»ce 
prqoeeds  to  contradict  the'viewa  of  iak  fbre- 
runner,  and  is  ibllowed  by  m  flwd  eqoally 
at  variance  with  |^o.  2  ;  yet,  alaaeat  wMiQut 
exoeptien«  tliey  are  evidendy  men  of  Intel- 
Ugenoe  and  talent^,  and  practised  writers 
on  scientiiio  anbjects.  Baeh  oonoeif es 
himielf  te  be  well  able  to  eet  the  nsattot  at 
rest,  and  wrltea  as  if  he  coald^  of  etome, 
di^oee  of  the  whole  afhir  M  ones,  xf  lie' did 
but  entdr  ftiUyioto  it;  while  the' mete  this 
ia  dohe^  tifc  greater  in  tho  oopfusioih  aiid4he 
more  irreooncilabte  the  contradiction^  va* 
ried  here  and  there  by  o  few  wolUmeant 
dirusts  aimed  at  mysdO  and  •Mse  sharper 
onee  fbr  Mr.  Cheiferfon*  In  aairoymg 
such  a  state  of  things  aa  dils,  I  oammt^bnt 
be  confirmed  ia  what  I  wdl  knew  befhre, 
from  private,  experience,  ;to  be  a  tno  opi* 
niotf :  namely,  diat  the  men  best«iwftwdiod 
on  tl)is  stibjeet  disagree  ipoi»t  blank  widi 
each  oduB,  and  give  the  tfaioat  oosiflloling 
sohitiona  to  shnple  probtenv  oenneeted 
wiUi  it ;  I  sometunes  predietifig  isecioir  evhcn 
none  takes  plaoe,  and  a  dead  look  when  the 
result  is  contrary  (this  I  have  many  timea 

—       ■  ■  ■    ■  ■ ■^-    .-        «     .r^U 

«  The  mittaJie  wai  our  eorreaponteilfs  own,  as 
he  omitted  the  oonjunetlon  and  pioaoan  to  bla  If  S. 
(whieh  we  have  before  ut),  and  thus  eoortyad  a 
wrong  meanlos.  His  M8.  runt  thus :— "  I  helbvo 
no  fhllacy  can  Tm  deteoted  in  this  calonlatlOB,  thai 
it  a  rigldl j  eorreet,"  ft<.-Xo.  M.  If. 


MBCHANICAL  LOCOKOTXON. 


.fiMOidV  betidcft  entcrtauuttg  audi  ft  YMiety 
.utd  oiiii|>lioatioii  of  B«UoDa  Aod  ealou^ations 
lo^aikfttbcir  levenl  oonctpdons  hannonize 
aft  All.  witk  tbft  fMta  of  esperienoek  aa  le- 
.caln  the  cyelea  aibd  apieydes,  &o^  of  the 
Pttolemsie  aafanmoineza  to  mind*  and  aaUa- 
.-Sa»  me  thocougUy  tlud  there  eovld  be  no 
aueh  mase  of  contradiotton  among  aueh 
men  aa  theae  vfon  ao  aimpk  a  matter,  if 
tbeif  ideaa  were  not  vitiated  by  the  pre* 
Talence  of  aome  fundamental  error.  I  be- 
lieve that  an  error  hf  tliia  kind  doea  exist, 
and  that  it  eenaiata  of  omitting  to  eonnder 
the'  reaction  aa  well  aa  the  action  of  the  force 
employed.  It  is  a  remarkable  (kct  that  not 
:  o^  of  the  gentlemen  who  have  oritieised 
.tJie  theoty  which  I  have  proponnded  have 
fvea  attenipted  to  point  out  an  error  in  the 
Mlcolation  of  the  action  and  effect  of  the 
fytatn  of  tiie  acUon  and  reaction  of  the 
-pieaaunef  ibe  ateam  in  the  cylinder  which 
conatitnlea  it.  Thoae  nreaaviea  are  net  de- 
nied  to  ojuaty  and  we  shall,  I  apprehend,  in 
vain  attempt  to  nnderatand  the  opeialSon  of 
Iba  machine,  while  we  eoofine  our  attention 
!•  that  alone  which  acta  on  the  face  of  the 
^piatoo.  Knowing  the  not  unooinmon  tend* 
epcy  to  let  alip  the  main  question,  and  con- 
Sttm  esMself  with  lateral  queatioua*  I  pur- 
yaaely  directed  attention  to  the  real  point  of 
the  matter,  aa  1  conceive  it,  which  la  thia : 
-^^ere  is  a  calculation  of  the  aimpleat  kind 
m  to  tWe^bot  of  a  presanre  of  1,000  Iba.  on 
the  ftont  end  of  the  cylinder  when  oppoaed 
bv  n  similar  preaanre  on  the  lace  of  the 
pialon,(lee  that  is  the  precise  atate  of  the 
matter;)  if  the  piaton  were  fixed  in  the 
«ylindar,  of  eonrae  a  dead  lock  muat  result ; 
bttt  it  ia  not  fixed,  it  transmits  its  powa  to 
the  middle  of  the  spoke  of  the  wheel  riffht 
nnder  the  axle,  and  be  the  felcrnm  of  that 
apoke  at  the  r»ii  or  at  the  axle,  the  plainest 
Koles  of  leterage  demonstrate  that  it  can 
only  nvaae  agaiaat  the  axle  with  a  force  of 
^00  thai,  and  therefore  muat  leave  the 
J«000  Iba.  of  reactive  preaanie  in  the  oon* 
.  tiaiy  dinctiou  at  the  end  of  the  oylinder, 
.  propuJaive  forward,  to  the  extent  of  die  ba- 
'  lanoo  of  600  Ibe. ;  and  aU  the  whOe  the 
piston  (ia  below  the  centre,  the  pnpeiiiHg 
impelling  the  engine,  and  of  oonrse 


:  tewinfl  the  wheels  onward  loo.  Now,  is 
J  thifoaiculalion  aoenraln,  or  not?  That,  I 
V  aottoeave,  fia  the  point  to  be  attended  to  In 
:.  Mf  lelteffi   bni  all  bave.  shot  beside  the 


madi,  and  appeal  U  eeorcely  nerceife  that 
in  tbia  eaUmUtion  the  propnlaion  ia  anp- 
poeed  to  be  effected  in  Me  e^Under,  and  bp 


ik§  retuthn,  while  the  piaton  is  below  the 
centre^  instead  of  by  "  tractive  force  in  the 
rim  of  tbe  wheel,"  a  difieienee  of  vaat  im- 
pertanee,  though  *<  J.  C."  says  that  there  ia 
notUng  easentially  difii»eat  firom  the  ordi- 
nary  solittioa  in  my  tbtccy  i  while  the  fltct 
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is,  that  I  maintaia  that  the  common  theory 
does  not  indicate  corvedly,  oc  in  fact  at  all, 
tbe  point  at  which  the  propnlsive  impulae 
is  communicated  to  the  mass  of  the,  engine. 
If  any  gentleman  can  fomt  0u$  an  errat  in 
the  tracing  of  the  courses  and  effa«te  of 
these  two  preaaurea^  he  will  enlighten  my 
mind  considerably,  and  have  hit  the  nail 
precisely  on  the  head,  which  I  do.  not.  per* 
ceive  an  atUmpt  at  in  the  ^ve  letters  in.  Inst 
week'a  MJagaaine. 

Perhaps  .aome  one  may  deny  that  the 
principle  of  action  and  reactien  opcKateain 
locomotive  machineai  though  I  di>  not  per- 
ceive ai^^^mptomof  thaiat  present  that 
should  there  be  anv,  I  would  oaU  attention 
to  the  foot,  that  if  the  preasuM  on.the  qn^e 
were  communieated  by  a  n»an»  or  a  piatcn, 
whoae  reactien  was  not  In  tbe  maehinDv  it 
would  move  backwarda,  and  not  forwanda, 
and  with  a  pow«r  of  $00 lbs.,  and. on  ^e 
man,  or  cylmder,  bemg  attaehed  to,  and 
reatiog  on  the  machine,  it  wenld  imide. 
diately  reverso  its  oonrse  and  •move  for- 
wards with  peeoisefy  the  amount  ef  .the 
balance  power  that  the  reaotSon  would  have 
over  the  action,  if  the  latter,  wens  apiilied 
through  a  third  ordee lever ;  whtte^^if  ihe  man 
stood  in  tiie  machine  and  pasbed  against 
4he  ground,  it  wowU  advnnoe  in  the  direc- 
tion ef  themactioA  through  his vboily. with 
Jnat  the  entiie  power  of  the  reaction..  Many 
other  experimental the  horse  oneJn  ou  last 
letter  for  inatanoe-HniKbt  beadduoed,  which 
prove  thia  point  ooncluaively,  but  directly 
It  ia  admitted  thai  action  and  reaotion  are 
to  be  accounted  for  and  taken  into  conside- 
ration in  locomotive  maohines^  it  beoomes 
necessaiy  to  give  full  weight  to  the  1,000  lbs. 
pressure  at  the  end  of  the  cylinder.  .  I'do 
not  now  enter  upon  the  eaaa  ef  .when  the 
crank  is  abovn  the  centre,  nor  upon  that  of 
vertical  cylinder  engines,  front  fooaidara- 
tions  of  time  and  apaoe^  and  becaieexthe 
first  selected  instance  is  the  plainest,  and  I 
think  suflloient  The  explanation  which  I 
have  given  readily  acconnte  for  the  reac- 
tion, but  I  do  not  see  bow  any  oABr< view 
of  tiie  matter  can  ;  and  it  also  furnishes  a 
clear  exposition  of  Ifbw  the  engine  is  moved, 
while  tbo .  common  thoo^y  does.  no(  aU 
tempt  to  do  that  all-important 'thing,  never 
tracking  the  rootire  force  fimher  than  the 
rim  of  Uie  wheel,  n»r  shotting  how  U  niaehes 
Ac  aNM«  qf  iht  mghe  of  oU^  which  it  ought 
to  do  before  it  la  called  a  oompleta  nxfin- 
nation.  I  aheuld  like  to  know  how  the 
<« tractive  force. in  the  rim  of  the  wheel" 
geU  up  into  the  engine  from  the  **  adhe- 
aion,"  «  rail,"  or  "friction,"  at  which  we 
are  told  to  look  for  it ;  it  n  not  the  rail,  but 
the  maaa  of  the  engine  which  requirt a  to 
havo  an  impelling  power  applied  ta  it,  and 
the  common  thaoiy  Idavet  ni  wHkottt  any 
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means  of  andentindiiig  how  this  is  e£- 
wOtsd* 

I  will  now  giTO  my  explanation  of  the 
motion  of  a  boat,  because  I  think  that 
it  will  be  auxiliary  to  the  main  question^ 
and  beoauae  the  disquistion  of  '*  W."  upon 
that  matter  apnears  to  me  unnecessarily 
eomplicafted,  and  quite  insufficient  I  con- 
aider  that  when  a  rower  pulls  the  handle  of 
an  oar  with^a  force  of  50lbs.|  he  necessarily 
causes  a  reactive  pressure  to  enter  the  mass 
of  the  boat  in  a  contrary  direction  through 
his  body,  which  any  one  may  fully  satisfy 
himself  of  in  the  space  of  a  minute's 
trial ;  and  consequently  there  can  be  no 
propulsion  contrary  to  tlds  force  until  a 
ffreater  power  opposes  it;  that  power  is 
nimished  by  the  pressure  on  the  rowlocks, 
arising  from  the  water  giving  to  the  oar  a 
fulcrum,  and  so  enabling  it  to  press  against 
the  rowlock  with  a  power  augmented  ac- 
cordingly, the  oar  becoming  a  lever  of  the 
second  oider,  and  so  pressmg  against  the 
rowiockwitb  a  force  exceeding  50  lbs. ;  if 
the  length  of  the  traverse  of  the  boat  be 
taken,  and  its  force  of  movement  multiplied 
by  it,  it  will  be  found  to  be  exactly  equal 
to,  and  is  In  fact  a  reproduction  of,  the 
force  of  50  lbs.  applied  to  the  handle  mul- 
tiplied  by  the  distance  through  which  the 
handle  is  moved  by  the  man.  The  case  of 
the  boat  I  consider  to  be  parallel  to  the  lo- 
comotive, with  the  crank  above  the  centre, 
and  the  adhesion  for  the  fulcrum  of  the 
spoke,  which  is  then  acting  as  a  lever  of 
the  second  order  against  the  reaction  at  the 
back  end  of  the  cylinder,  and  as  in  the 
boat,  overcoming  it  by  the  leverage  ;  there 
being  no  adhesion  and  no  complicated  ma- 
chinery to  suggest  difficulties  in  this  boat 
illustraUon,  it  is  of  very  easy  perception. 
Those  who  are  well  acquainted  with  the  his- 
tory of  the  "locomotive,*'  will  remember 
the  surprising  errors  respecting  it  which 
time  has  exploded.  It  used  to  be  said  that 
t)ie  friction  was  the  same  at  diiferent  speeds ! 
and  at  first  it  was  declared  that  the  adhe- 
sion wonld  give  so  slight  a  fulcrum  that 
nothing  but  slipping  round  of  the  wheels 
would  take  place  I  Tet'dever  men  of  science 
held  these  views. 

I  believe  that  in  solving  the  problem  of 
"  how  is  a  locomotive  engine  propelled " 
(which  is  by  no  means  the  same  tiling  as 
**  how  are  its  wheels  turned  round,")  we 
have  no  need  of  any  complicated  theory  or 
of  snpposititioQs  forces  in  the  fulcrum,  or 
friction,  or  other  forceless  things,  but  have 
only  to  take  the  oommon  general  laws  of 
motion  and  leverage,  and  apply  them  simply 
to  the  forces  which  are  impressed  on  the 
machine.  Without  overstepping  these  limits, 
we  shall  be  able  to  explain  the  whole  matter 
so  easily,  so  exactly,  and  so   entirely  in 


accordance  with  evenr  result,  that  no  oth«r 
materials  than  Aese  nets  and  laws  wiH  be 
at  all  required  in  framing  onr  hypothesis  of 
the  matter, — ^they  would  be  in  &ct  an  in* 
oumbrance ;  and  when  I  find  myself  able  to 
explain  entirely  all  the  operations  of  the 
machine,  without  introducing  any  of  the 
dubious,  suppositions  and  complications 
which  are  prevalent,  I  am  stronely  disin- 
clined to  adopt  them,  especially  when  I  see 
how  "the  doctors  differ,"  and  eontradiet 
each  other  right  and  left  so  flady,  that  it  is 
plain  there  must  be  a  great  deal  of  error 
amongst  them. 

I  think  that  it  might  have  been  better  if 
**W.,"  after  stating  that  he  was  utterly 
unable  to  comprehend  my  explanation,  had 
postponed  declaring  it  to  be  as  faulty  as  the 
conrasion  of  ideas  whioh  it  is  intended  to 
remove  until  he  did  understand  it. 

The  idea  of  Mr.  Cheverton  respecting  the 
term  "fulcrum"  being  used  ror  "abut- 
ment "  had  previously  occurred  to  me ;  but 
I  think  no  evil  arises  from  it,  fbr  at  last 
they  are  both  nothing  more  than  resistances 
which  enable  force  to  be  developed.  A  ful- 
crum is  the  abutment  of  a  lever ;  without  it 
no  lever  can  act ;  and  the  same  ia  true  of 
any  force.  It  must  have  a  foundation,  or 
something  to  press  against,  which  ia  to  it 
just  what  the  ftdcrum  is  to  the  lever.  I  da 
not  attach  anyextraordinary  property  to  a 
fulcrum,  as  *' W."  supposes ;  ana  I  cannot 
agree  to  his  doctrine  that  a  fulorum  ia 
always  "permanently  fixed."  In  his  own 
illustration  of  the  oar  we  have  a  shifting 
fulcrum  in  the  water;  the  air  aflfords  a 
similar  one  to  the  wings  of  birds;  and  a 
horizontal  apring,  although  receding  before 
great  pressure,  would  yet,  while  so  receding, 
afford  a  considerable  fulcrum ;  so  would  a 
perpendicular  one  with  a  lever  turning  on 
It,  and  a  great  rolling  stone  would  affi>rd  a 
fulcrum  to  a  horizontal  lever  applied  more 
rapidly  than  the  stone  was  movtng. 

^  J.C."  appears  to  dislike  Mr.  Cheverton 
and  myself  asserting  that  confusion  of  ideas 
on  the  present  subject  existed  amongst  the 
vniters  on  the  projectile  controyersy.  I 
cannot  see  why  we  should  not  say  so,  when 
the  thing  is  plain,  and  it  is  ftoher  proved 
by  the  letters  now  under  diseussion ;  neitiier 
am  I  aware  that  we  assumed  for  ourselves 
the  exclusive  excellence  whidi  be  implies 
we  arroffated:  and  how  singular, it  is  to  see 
**  J,  C.,**  in  his  next  paragraph',  fbiget  his 
own  doctrine,  assume  that  I  do  not  give 
"  careful  and  unbiassed  attention  to  the 
subject,"  though,  I  believe  I  do,  and  set 
me  down  as  a  beginner  (which  I  am  not), 
without  correct  notions  of  mechanics  or 
mechanical  laws.  If  "  J,  C."  were  to  declare 
that  an  apple  falls  to  the  ground,  by  the  at* 
traction  of  gravitation,  I  mould  say,  *<  Ton 
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have  explained  that  by  an  hypothetis  which 
k  Mlt  npoa  an  admnted  law  and  fact,  an4 
have  not  resorted  to  supposition  or  «n. 
proved  assumption."  Tms  is  the  meaning 
of  the  sentence  which  **J.  C."  critieiaes ;  It 
is  but  an  hypothesis  to  declare,  that  twice 
two  will  mikt  four,  but  it  is  based  on  such 
weU  proved  laws,  that  it  might  be  ftiiiy 
declaMd  independent  of  supposition,  unless 
we  introduce  metaphysics  int6  the  argument, 
and  bear  in  minu  that  all  human  know- 
ledge  is  at  best  but  uncertainty.  If «  J.  C.*» 
is  right  in  declaring  my  theory  to  be  as 
old  as  the  hills,  it  is  strange  that  it  should 
be  so  novel  to  Mr.  Gheverten  and  **  W.," 
and  I  haf  e  before  pointed  out  an  essential 
diversity  between  it  and  **  l^e  ordinary  so- 
lution.'*' Though,  on  these  points,  I  differ 
from  *•  J,  C,"  I  must,  of  course,  agree  with 
him  entirely  respecting  the  position  of  the 
iVilerum,  and  should  be  glad  to  find  less 
diflbrenee  between  us  on  other  points. 

Mr.  Cheverton,  as  I  anticipated,  thought- 
IkHy  endeavours  to  dirow  light  on  the  sub- 
ject. I  have  dready  referred  to  his  idea 
ren>ectiug  the  use  of  the  term  "  fulcrum," 
and  my  remarks  respecting  the  propelling 
of  a  carriage  by  means  of  a  pole  will  ap- 
ply to  what  he  says  on  ^at  point.  In  tne 
oase  of  the  pole  slipping,  I  should  say  that 
there  was  no  fblcrum  at  all,  nor  any  power 
developed,  in  consequence  of  the  slipping. 
If  my  remarks  about  the  propulsion  of 
boats  do  not  explain  my  views  enough  to 
him,  I  shall  be  happy  to  say  more  about 
^  paddle-wheel  steamers."  If  he  will  ex- 
Mnfaie  my  letter  again,  he  will  percdve  that 
I  do  not  consider  the  reaction  to  involve  a 
loss  of  half  the  power  ;  to  traverse  "  twice 
the  length  kt  half  the  power,"  is  not  to 
lose  power. 

t  *<  #.  Trmraa  "  has  not  rightly  understood 
ny  theory;  if  he  had  he  would  not  have 
Hdvanced  the  argument  marked,  **  1st." 
I  hope  ^is  letter  Will  make  it  <dear  to  him. 
His  «Snd"  argument  I  have  already 
treated  in  replying  to  *<  W,,"  and  will  here 
add  that,  not  only  may  a  receding  body  be 
vsmI  aa  a  fnlomm  lir  any  of  the  three 
orders  of  lever,  but  tiiat  an  advancing  one 
may  be  eimilarly  employed,  and  in  that 
way  the  sncceasional  Ailevnm  affiirded  by 
the  adheaion  ia  quite  snAoient  to  supply  a 
oontinnoBa  abutment  to  the  foree  at  work 
in  the  engine,  as  appears  to  be  Mr.  Re- 
cordon's  Idea,  with  whom,  and  with  «  J. 
H.,"  of  Cheater^  I  partially  agrso. 

I  hope  that,  in  treating  of  thia  anbfeot, 
the  gantkmon  who  have  taken  a  part  will 
actnaUy  make  the  oaionlationa  which  | 
auggest,  «»d,  try  Ae  experimento  ^«ded 
to,  dismissing  ft>r  a  moment  their  precon- 
ceived ideas,  except  thoae  eoounon  iawa  of 
Bcicnce  which  a*  admit,  and  then  they 


possibly  may  not  require  to  take  them  up 
again.  I  have  tried  to  reconcile  the  com- 
mon theory  with  facts  in  this  manner,  but 
find  it  to  be  impossftle ;  and  am  unavoid- 
ably obliged  to  put  confidence  in  the  more 
simple  jnet  sufficient  explanation  which  I 
have  proposed,  in  which  I  do  not  venture 
beyond  tne  boundaries  of  the  well-proved 
laws  of  science. 

I  am,  Sir,  yours,  &c., 

C. 
April  h  MM. 

To  the  JStUtor  </ the  Michaniet*  Magazine, 
\  SiRp^Seeing,  by  the  continued  ^  corre- 
spondence  on  mechanical  locomotion,  in 
your  last  number,  that  your  correspondents 
cling  to  the  use  of  the  term  fulcrum,  I  am 
induced  to  trouble  you  with  a  very  few 
more  words  on  the  subject 

The  word  Julcrum  means  strictly  a  prop 
or  support,  and  was  originally  employed  to 
designate  the  external  support  applied  to  a 
lever.  In  the  original  idea  of  the  word,  the 
external  support  so  supplied  was  always 
by  the  agency  of  a  fixed  obstacle.  The 
word  has  never  found  much  favour  amongst 
niechanical  jphilosophers,  who  have  confined 
its  application  almost  exclusively  to  the 
lever* 

Instead,  therefore,  of  introducing  a  new 
definition  and  a  new  idea  of  the  term  ful- 
crum, not  very  reconcilable  with  historical 
notions,  aa  proposed  by  Mr.  Recordon,  the 
best  thing  we  can  do  is  to  discard  its  use 
altogether,  except  in  those  casee  in  which 
it  properly  applies. 

Witii  regara  to  a  locomotive  machine,  it 
is  far  better  to  do,  as  mechanical  philoso- 
phers hare  invariably  done,  otmely,  eonfine 
ourselves  to  the  ideas  of  those  forces  which 
are  employed  to  produce  motion,  and  those 
forces  which  Nature  opposes  to  motion  ;  in 
other  words,  to  the  moving  forces  and  the 
reaistances ;  and  when  we  come  to  the  case 
of  uniform  motion,  under  such  conditions, 
we  shall  find  the  simplification  of  ideas,  thus 
insured,  very  advantageous  to  the  right 
conception  and  subsequent  solution  of  the 
problem. 

Thus  in  the  locomotive  railway  ensine, 
and  generally  in  all  engines  which  work  by 
a  drif  ing  wheel,  the  movbg  force  is  applied 
to  produce  motion  round  the  axle,  and  a 
simple  investigation  shows  that  the  work 
developed  on  the  piston  is  equal  to  the 
work  done  in  driviiig  the  wheel  round. 
This  rotatory  motion  of  the  wheel  is  op- 
posed by  the  diction  of  the  rail ;  and  when 
there  is  uniform  motion,  the  work  done  by 
the  firiction  must  be  equal  to  the  work  done 
by  the  crank  in  driving  the  wheel  round  (at 

S resent  puttina  tiie  firiction  of  the  parts  of 
tie  machine  itself  out  of  the  question). 
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thU  U  «t  onot  a  simple  and  sound  mode  of 
Tiewmg  ike  cams  «ud  I  think  muck  ad- 
▼auUge  would  be  obtained  b^  practical  me- 
chanicians taking  this  view. 

I  ▼enture  to  repeat  vaj  opinion^  that  ast. 
tempts  to  discover  folcrums  and  levera  of 
firsC  second,  or  third  orders,  in  such  eases 
only  ten^s  to  confuse. 

Thus  in  the  aedon  of  the  crank  attached 
to  the  driving  wheel  of  the  locomotive,  I 
cannot  recognize  any  such  change  as  **  C." 
seems  to  imagine  fiom  a  leverage  of  advan- 
tage to  a  leverage  oT  disadvantage.  There 
are,  of  course,  dead  points,  when  the  naoving 
force  produces  no  result*  over  which  the  mo- 
mentum of  the  wheel  carries  it,  and  again 
brings  it  into  a  position  in  which  the  moving 
force  acts. 

But  in  the  half  stroke,  during  which  the 
force  applied  by  means  of  the  crank  is  a 
pushing  force,  and  in  the  other  half  in  which 
it  is  a  pulling  force,  the  effects  of  the  force 
are  of  the  same  kind ;  vis.,  to  produce  mo- 
tion round  the  axle  in  the  same  directum^ 
and  undergo  the  same  variations  from  the 
dead  point  to  maximum,  and  so  to  dead 
point  again.  What  I  would  strongly  re- 
commend is,  that  in  accordance  with  the 
practice  of  the  cultivators  of  the  science  of 
mechanics,  the  term  fulcrum  should  be 
entirely  abondoned,  as  being  inapplicable, 
useless,  and  tending  to  cast  onsouri^, 
rather  than  illumination,  on  the  case, 
I  am.  Sir,  yours,  &c., 
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Bbrqb,  C,  V.  An  imfrovimetU  In  Sk4 
wiode  ^  packing  pistons  qfsistm  und  other 
engines.  Patent  dated  Augna^  29,  185£. 
(No.  1898.) 

The  inventor  describes  certain  brofif  e  or 
oth^r  metal  packing  rings  so  lonned  that, 
when  placed  in  alternate  pain^  aa  one  end 
expands  the  next  contracts. 

LowvDS,  J.  J.  Jn  improeed  esteniim 
pen  and  peneiUease'  Patent  dated  August 
22,I8^i(.    (NaldOl.) 

This  inveniioo,  conaists  of  a  peeoliar  ooiw 
atraotion  and  arnuogwiien^  of  the  peek  and 
pencil  tubes  and  Jidef  wher^  the  eaee 
may  be  lengthened  when  In  use,  and  ehor t- 
ened  when  out  of  use. 

ZiNKBRNAGBL,  J.  T.  A,  ImpromwmUs  in 
the  tnmi^^etttre  iff  mosaic  work.  Patent  dated 
August  23, 18(f5.    (No.  1903.) 

This  invention  contiats  In  arranging  the 
materials  of  the  moiaio  work  so  that  several 
duplicate  pieoei  are  out  slmnltaneoaslyi  in 


order  that  several  copies  may  be  prepared 
together. 

Wyobe,  T.  £.  ImprwemetOe  in  pf«- 
pelUng  weeseis.  Patent  dated  Attguet  23, 
1855.    (No.  1904.) 

This  inTention  consists  in  diriding  the 
screw  nt coeUer  bUde  into  two  equal  paits 
from  the  doss  outwarda,and  in  placing  one- 
half  to  the  light  and  the  other  to  the  left  of 
the  line  of  the  boss  on  which  die  base  of  tlie 
blade  is  ordinarily  set,  thus  leaving  space 
for  the  water  to  pass  through. 

JoNBs,  W.  improeementa  in  nutdUmerg 
or€gpparaim  fyr  printing  moven  fairies  and 
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AoMJNfff.    Patent  dated  Augvst  83, 
1855.    (No.  19«5.) 

This  invention  eonsiate  in  Baalnng  the 
colour  rollers  of  ^'surfaee  printing  ma- 
chines" of  air-tight  flexible  materials,  and 
filling  them  with  compceased  gas,  or  liquid, 
thus  obtaining  an  riaeticity  which  renders 
the  endless  cloth  unnecessary.  Also,  in 
fonnuig  the  edge  of  the  ** doctor*'  with  pro- 
jecting parts,  formed  on  bars  or  Uadee,  w 
rollers. 

CLAua,C.  Imptmemenit  in  rewoefag  J 
from  hides  and  skins.  Patent  dated  Ai^ 
23,  1855.    (No.  1906.) 

This  invention  oensiets  first  in  produoiag 
certain  substances,  and  next  in  applyii^ 
them.  1.  Carbonate  of  lime^  or  eaustic 
lime,  is  fluxed  with  aulphur.  2.  Pyrites 
is  fluxed  with  carbonate  of  linW)  or  eanetie 
lime.  3.  Sulphate  of  lime  in  gypenm,  at  a 
red  heat,  is  reduced  with  oarVonaeeeus 
matters,  as  coal  or  coke,  time  loetng  Its 
oxygen.  The  substances  thus  obtained  are 
either  lixiviated  with  hot  water  mpeatedly, 
or  are  allowed,  alter  being  reduced  to  a 
cosrse  powder,  to  lie  in  kige  heape,'and 
enosed  to  air  and  water  in  the  Item  ef 
rain.  A  partial  deeompeaitien  eoaues,  and 
the  products  are  washed  out  by  tke  streeu 
of  water  4  the  liquid  thus  obtained  it  eel- 
lected  in  tanks,  and  used  lor  unhairing 
hides  and  skins, 

FovcBiCRfY,  laspM/emenie  in  tonstnet^ 
ing  and  preparing  etiU-tloncf .  Patent  dated 
August  23, 1855.    (Na  1907.) 

In  Older  to  divide  the  grain  Instead  of 
eruahing  it,  and  te  prevent  the  lumping 
and  heating  of  the  floor  by  oaofing  cold  air 
to  eirenlato  between  the  stones,  die  in- 
venter  adopte  a  peculiar  method  of  eban- 
nelling  tiwmilletones^  and  employs  diArent 
kinds  of  stonm  In  the  eonstmetien  of  a  pair 
of  mitt-stones. 

Martibb,  J.  O.  Improoemenis  in  pre- 
paring  eerittin  oxides  qf  iron  fir  nse,  and  fir 
apparains  to  be  need  therein.  Patent  dated 
August  23,  1855.    (No.  1909.) 

These  improYementa  consist  In  purifying 
certain  oxides  before  using  them  in  the  ma- 
nuflMtare  of  iroii,>y  flnt  eubJeetlQg  them  to 
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heat  in  a  reverberatory  or  other  Airnaoe^ 
an4  then  sufajeeting  them  to  the  aotiod  of 
streama  of  air; forced  iato  the  man  by  a 
blowing  apparatus,  and  alto  to  ■teeama»0f 
ateanig  or  of  water.  The  imrantion  ako 
compriiet  improvementa  in  the  apparatus 
UMO  in  the  above  prooeta. 

Dbntom,  W.  ImprowmmtU  In  dronbimg 
«0mI  m^ other JIbroaa  nAtimmoit  ^ theatmbs 
of  combhg'maekmu.  Patent  dated  August 
23,  1855.     (No.  1910.) 

This  invention  oonsista  in  policing  the 
drawing  rollera  paraUel^  or  nearly  parallel 
to  the  oomb,  and  in  tapering  the  ends  of  the 
rollers ;  the  wool  enters  between  ibem  at 
their  tapered  ends,  and  the  longer  and 
shorter  wool  are  both  taken  hold  of  close 
Up  to  the  comb^  and  drawn  off  together. 

Thomas,  W.  L.  JmpnHment  In  f^^^'ee- 
tik$.  Patent  dated  August  83|  1855.  (No; 
1911.) 

This  invention  eonsists  in  Ibnning  elon- 
gated shot  and  shell  in  toah  manner  as  to 
cause  them  to  expand,  while  being  Ared, 
aroond  the  upper  as  well  as  the  bottom  or 
lower  psirts  thereof* 

Kidman,  W.  An  imprwemetU  hi  iiUert  or 
ffokeo.  Patent  dated  August  28, 1855,  (No. 
1912.) 

This  invention  consists  in  making  the 
ataading  part  of  the  steering  rape  or  chain 
faat  to  the  tiller  or  yoke,  the  rope  or  chain 
being  then  led  through  side  sheaves  or 
blocks  to  sin^e  or  double  sheavea  or  blcckc 
in  Uic  tiller  or  yoke,  and  then  dirough  other 
single  or  double  side  sheavea  or  blocks  to 
the  barrel  of  tlic  steerikig  wheel. 

Bartlitt,  T.  JmprovtmmU  iitmatkkiiry 
for  dHWmg  or  borhtg  Mo  $toao.  Patent 
dated  Auguat  28. 1855.    (No.  Idl8.) 

This  invention  is  dcseribcd  on  page  294  of 
oor  last  number. 

AncHxn,  F.  8.  Certaim  improtemmio  in 
flkoiogropky.  Patent  dated  August  24, 
1855.    (No.  1914.) 

A  dcscripUon  of  this  inventiott  will 
aliortly  be  given. 

Wood,  W.  ImprootmenU  w  ih$  iwaiia- 
faeiure  if  pik  and  othor  fahrico.  Patent 
dated  August  24,  1855.    (No.  1915.) 

This  invention  consists  in  brushing  and 
amoothing  mohair  and  other  pile  warps  or 
yams  used  in  weaving  pile  fabriesy  and  in 
the  application  of  moisture  to  the  yarns  at 
or  near  the  points  where  the  clcih  Is  pre- 
dnced,  when  weaving  velvet  and  other  pile 
fiabrics ;  also,  the  application  of  heat  to  the 
water  used  for  the  last-mentioned  purpose ; 
also,  in  the  employment  of  steam  for  that 
narpose.  It  consists  further  in  using  in 
the  pile  warps  of  piled  fabrloa  sbgle  spun 
threads  of  mohair,  worsted,  or  cotton,  in- 
stead of  double  threads,  and  in  raising  up 
only  one-half  of  the  pile  or  warp  threads  at 


a  time  to  form  a  row  of  lo6ps,  when  weav- 
ing silk,  worsted,  or  cotton  veltet,  or  cut' 
pile  carpeting,  &e. 

Be  la  Rue,  T.  Ait  improvemeni  In 
prhtHng  inkt.  Patent  dated  August  24, 
1855.    (No.  1918.) 

This  invention  consists  in  employing 
borate  of  magnesia  to  improve  the  printing 
and  drying  properties  of  printing  ink. 

ScHLicKBTSBN,  C.  Improvements  in  ma- 
chhury  for  manufacturing  pipee^  bricks,  and 
tOet,  Patent  dated  August  24,  1855.  (No, 
1921.) 

I  This  inventicn  relates  to  an  arrangement 
of  apparatus  on  the  pug.miI1  principle,  and 
to  a  modification  of  this  apparatus  to  be 
applied  to  the  washing  of  earths. 

Avbut,  J.  Improvements  in  handles  for 
angers,  gimlets,  and  other  tools,  and  instru- 
ments to  which  such  handles  may  be  aj^Ueable, 
(A  communication.)  Patent  dated  August 
25,  1855.    (No.  1922.) 

This  invention  relates  to  the  employ- 
ment within  such  handles  of  a  double 
ratchet  movement  and  reversing  gear  for 
the  same,  so  that  the  tool  inay  be  rotated 
in  either  direction  by  twisting  the  handle 
backward  and  forward  in  an  arc  of  a 
ciifole. 

AvEKY,  J.  Certain  neio  and  us^ul  appa- 
ratus for  exhausting  and  closing,  vessels. 
(A  communication.)  -  Patent  dated  August 
25,  1855.    (No.  1923.) 

The  principal  parts  of  this  appasatna  are 
an  exmiusting  pump  without  valves,  and 
certain  devices  for  hplding  the  stopper 
during  the  exhausting  process. 

AVKRY,  J.  Antomatie  .alhqhm^nts  $9  '^^ 
applied  to  gates  'and  doors,  (A  communica- 
tion.) Patent  dated  August  25,  1855. 
(No.  1924.) 

The  patentee  describeig  an  apparatus  by 
which  a  gate  or  door  msy  be  opened  or 
eloeed  by  merely  working  a  lever  at  cither 
end  of  it. 

Avert,  J.  Improvements  §n  sewing  wa- 
ekinee.  (A  communication.)  Patent  dated 
August  25,  1855.    (No.  1925.) 

This  invention  eonsists  in  feeding  the 
material  to  be  sewn  by  means  of  a  feed- 
plate  guided  by  grooves  in  which  pins 
work,  so  as  to  make  the  material  to  describe, 
a  gifcn  line  in  passing  the  needle,  and  in 
comMnittg  the  guide  pins  with  a  shoe 
which  confines  the  fiied-jilate,  and  pro- 
dncee  the  required  pressure  upon  the  ma- 
terial. 

Broww,  W.  Improvemenis  in  the  manu- 
faeture  ^f  paper  bags.  Patent  dated  August 
25,  1855.    (No.  1926.) 

This  invention  censiete  in  manufacturing 
continuous  paper  tubing—  in  machinery 
for  making  bags  by  foMing,  pasting,  and 
elothig  one  end  of  a  piece  of  lueb  tubing— 
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and  in  Biacliinerj  for  making  bags  by 
patting  a  strip  of  paper  over  one  end  of  a 
piece  of  such  tubing. 

Stamsburt,  C.  F.  An  improved  mill  for 
grhuU»g.  (A  eommunieation.)  Patent 
dated  August  25, 1855.    (No.  1927.) 

The  peeoliari^of  this  mill  lies  in  the 
employment  of  a  horisontal  corrugated 
cylinder,  in  combination  with  a  concave 
cap,  the  two  being  provided  with  corre- 
sponding spiral  flanches. 

Stansburt,  C.  F.  An  impreoed  shirt 
wrisUhand.  (A  communication.)  Patent 
dated  August  25, 1855.    (No.  1928.) 

This  invention  consists  in  mi^ng  shirt 
wrist-bands  doable,  in  order  that  when  one 
has  become  soiled  the  other  'may  supply 
its  place. 

Carlbm,  £.  Iwiprovewte»f$  i»  the  amo* 
mifneturo  rf  arti/idal  leather  tmiiahle  for 
hook'binding  and  other  pnrpoeet.  ;  Patent 
dated  August  25,  1855.    (No.  1929.) 

The  patentee  employs  felt,  made  either 
with  cotton  in  combination  with  a  solution 
of  gutta-percha  or  caoutchouc  which  he 
deodorises,  or  otherwise.  The  material  is 
deodorised  by  being  passed  through  a  balh 
of  water  containing  chloride  of  sine,  and 
then  over  a  series  of  heated  cylinders  until 
it  is  perfectly  dry,;  or  by  passing  it  through 
the  same  bath  after  adding  to  the  Utter 
liquid  ammonia  or  carbonate  of  anunonia, 
and  proceedingas  before. 

Hardy,  A.  u.,  and  J.  H.  Fordoff.  A 
compound  piU  [mid  mntmont  for  the  cure  rf 
eeorhntie  and  HnMar  ditorders  tf  the  hmman 
body.  Patent  dated  August  25,  1855. 
(No.  1980.) 

The  improved  pill  is  composed  of  ^c^ 
jalap,  buckthome,  oil  of  almonds,  and  calo- 
mel. The  ointment  is  composed  of  lard, 
white  precipitate,  red  precipitate,  turmeric, 
and  oil  of  origamme. 

CapRon,  C.  £.  An  improved  cupping 
apparatus.  Patent  dated  August  27,  1855. 
(No.  1988.) 

In  this  apparatus  a  partial  vacuum  is 
produced  by  means  of  a  vulcanised  India- 
rubber  ball,  in  connection  with  auitable 
valves. 

CooLiHO,  T.  A.  /flipro«efMfi<«  in  pwnpe. 
Patent  dated  August  27,  1855.  (No.  1985.) 

This  invention  consists  in  easting  the 
barrel  or  body  of  the  pomp,  together  with 
the  top  and  bottom  chambers  or  valve- 
boxes  m  one  piece,  and  the  application  of 
the  same  method  to  two  or  three  barrel 
pumps ;  also,  in  making  the  air  vessel  form 
a  standard  or  support  for  the  lever  or 
handle  of  the  pump,  and  in  a  method  of 
connecting  the  lever  or  handle  to  a  dip  or 
other  support  by  means  of  a  single  or 
double  link,  and  of  passing  the  handle 
throttfh  a  sletor  aptrtovt  in  th«  air  ?  efaeUi 


instead 


or    through    a   'standardj  used 
thereof. 

HuMFRBT,  C.  Improvemonte  in  the  ma^ 
mfgeUirt  rf  fatty  <md  oily  adde.  Patent 
dated  August  27,  1855.    (No.  1936.) 

The  inventor  describes  certain  methods 
of  obtaining  from  palm-oil,  which  is  a 
highly-colonred  substance,  faility  and  oily 
acids  nearly  colourless. 

Sautelet,  £.  C.  F.  An  improved  imper- 
meable  cloth  or  fabric  for  ehellering,  coMrtnf , 
and  preeerving  in  various  purposes.  Patent 
dated  August  27,  1855.    (No.  1937.) 

This  invention  consists  in  forming  a  fabric 
by  cementing  together  by  a  glutinous  and 
impermeable  substance,  flock,  or  the  refuse 
wool  or  hair  of  animaU. 

Smith,  J.  Improoementt  in  children's 
carriages  or  perambulators  and  invalid  car^ 
riages.  Patent  dated  August  27, 1855.  (No. 
1938.) 

This  invention  consiste  in  constructing 
the  bodies  of  such  carriages  of  sheet  metal, 
perforated  or  plain.  The  padding  is  se- 
cured by  fiistening  it  to  wood  screwed, 
nailed,  or  otherwise  attached  to  the  back, 
arm  pieces,  sides,  seat,  and  foot-board  of  the 
carriage. 

LuDBROOR,  S.  Improvements  in  railmau 
wheeU.  Patent  dated  August  27,  1855. 
(No.  1939.) 

This  invention  consists  in  forming  the 
periphery  or  outeide  edge  of  railway  wheels 
of  wood,  forced  and  pressed  into  and  between 
suitable  holding  plates  and  chambers  in  such 
manner  as  to  form  a  verv  hard  and  compact 
surface,  with  the  grain  of  the  wood  so  plaoed 
as  to  be  at  right  angles,  or  as  nearly  so  as 
may  be  to  the  surface  of  the  rail  at  the  point 
where  the  edge  of  the  wheel  comes  in  con- 
tact therewith. 

Johnson,  W.  Improvements  in  madii- 
nery  or  apparatus  fer  rolling  or  shaping  metals, 
(A  communication.)  Patent  dated  August 
27,1855.    (No.  1940.) 

In  carrying  out  this  invention,  the  article 
to  be  rolled,  instead  of  being  passed  between 
a  pair  of  rolls  in  the  usual  manner,  ia  laid 
with  its  axial  line  parallel  to  the  axes  of  the 
rolls,  three  or  more  rolls  being  employed. 
The  article  is  laid  upon,  or  partially  between 
the  two  lower  rolls,  which  rotate  in  fixed 
bearings,  whilst  the  upper  roll  works  in  ver- 
tical sliding  bearings,  actuated  by  screw 
spindles  and  bevil-wheels,  which  are  driven 
from  a  main  shaft  by  a  small  steam  engine 
attached  to  one  of  the  main  standards  ofthe 
rolling  mill.  By  this  means  the  upper 
roll  is  gradually  brought  down  upon  the 
article,  and  is  kept  pressed  thereon  until  it 
has  been  reduced  to  the  form  and  shape 
required. 

JOHMaoK,  W.  Improvements  im  rtdkomu 
hreaks,  <A  communicatipn.)  Patent  dtted 
August  27, 1855.    (No.  1941.) 
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A  description  of  this  inirention  is  given  on 
page  321  of  this  Number. 

HuMPRSY,  C.  The  appUeation  rf  certain 
produett  qfjatty  and  oily  matters  to  the  ma- 
futfaeture  ef  candles  and  other  uses.  Patent 
dated  August  27.  1855.    (No.  1942.) 

The  object  of  this  invention  is  to  apply  to 
the  manufacture  of  caudles,  &e.,  those  pro- 
ducts of  fatty  and  oily  matters  obtained  by 
the  pTocesset  deacribed  in  the  specification 
of  a  patent  dated  August  27,  1855.  With 
respect  to  the  application  of  the  said  nro- 
ducts  to  the  manufacture  of  candles  maae  to 
bum  with  spiral  wicks,  the  inventor  finds 
that  the  wicks  ordinarily  used  are  unable  to 
sustain  the  heat  of  the  combustion  of  the 
products,  or  that  they  are  in  some  way  che- 
mically acted  upon  thereby ;  and  to  protect 
them  from  this  destructive  action,  it  is  re- 
quisite  to  prepare  the  cotton  of  which  such 
wicks  are  made.    He  finds  that  if  the  ootton 


in  ikeins  previous  to  its  being  made  into 
the  ordinary  gimped  wicks  usea  in  this  de- 
icription  of  candles,  or  the  wicks  after  they 


are  made,  bo  steeped  in  a  solution  of  sul- 
phate or  other  salt  of  ammonia,  containing 
about  600  grains  to  the  pint  of  water,  and 
well  dried,  they  will  answer  the  purpose. 

Ebplin,  C.  Improvements  in  apparatus 
for  regulaiing  the  supply  of  gas.  Patent 
dated  August  27,  1855.    (No.  1948.) 

This  invention  mainly  consists  in  work- 
ing  the  valve  situated  between  the  inlet  and 
out  chambers  of  the  regulator,  by  attaching 
it  to  a  balanced  cover  with  turned  down 
edges  which  dip  into  quicksilver,  and  com- 
pensating fbr  the  varying  immersion  of  these 
edges  by  means  of  a  tube  carrying  quick- 
silver. 

Newton,  A.  V.  Irmarovements  in  sepa- 
rating substances  qf  d^erent  aecifie  gravi- 
ties, (A  communication.)  Patent  dated 
August  27,  1855.    (No.  1944.) 

This  invention  mainly  consists  in  the 
emj^loyment  of  what  the  inventor  terms  a 
gram  separator,  for  separating  the  grains  of 
metal  firom  the  earthy  substances  prepara- 
tory tO|  and  m  combination  with,  the  crush- 
ing, when  the  separator  is  employed  as  a 
hopper  to  the  crusher,  and  comoined  there- 
with by  a  feeding  tube  for  conducting  the 
substances  to  be  crushed  below  the  surface 
of  the  column  of  water  in  the  crusher. 

Bellford,  a.  £.  L.  Improvements  in 
pereuision^guns.  (A  communication.)  Pa- 
tent dated  August  27,  1855.    (No.  1945.) 

This  invention  consists  in  a  certain  cap 
tube  fitted  in  the  gun-stock,  a  rocking 
primer  which  reoeives  the  cap  from  the  cap 
tube  at  the  back  of  the  nipple,  &c. 

Moore,  B.  Improvements  in  sewing  ma- 
chines* (A  communication.)  Patent  dated 
Aqffuil  27, 1855.    (No.  1946.) 

lie  inventor  deicribes  certain  improve- 


ments, illustrated  by  drawings,  of  whioh  we 
may  grive  a  condensed  account  hereafter. 

FouRDRiNiER,   E.   N.     Improvements  in 
I    machines  for  cleaning  tahle-knives.      Patent 
'   dated  August  28,  1855.    (No.  1948.) 
I       This  invention  consists  in  arranging  the 
I   parts  of  a  machine    so   that  the  several 
Knives  may^be  properly  held,  and  so  that 
the  rubbing'shall  be  in  the  direction  of  the 
length  of  the  blades,  for  which  purpose 
either  the  rubbers  or  the  knives  may  be 
fixed,  and  the  other  moveable.      It  is,  how- 
ever, preferred  that  the  knives  should  be 
moved  to  and    fro  between  stationary  or 
fixed  cleaning  or  rubbing  surfaces. 

Brooman,  R.  a.  Improvements  in  urn- 
hrellas,  (A  communication.)  Patent  dated 
August  28,  1855.    (No.  1949.) 

This  invention  mainly  consists  in  form- 
ing the  staff  of  an  umbrella  in  three,  pieces, 
and  each  of  the  ribs  in  two,  so  that  tLe  um- 
brella may  be  folded  up. 

RossoN,  C.  P.  Certain  improvements  in 
machinery  or  apparatus  employed  for  dressing 
and  finishing  textile  fabrics  by  the  application 
of  a  new  material  in  the  place  <fhogs'  bristles, 
or  wire  cards  hitherto  employed  therein. 
Patent  dated  August  29, 1855.    (No.  1951.) 

This  invention  consists  in  the  substltu- 
tion  of  "  ketool "  for  hogs*  bristles. 

Hanson,  J.  Improvements  in  machinery 
or  apparatus  for  digging  or  working  landf 
and  removing  roots  or  plants  therrfrom. 
Patent  dated  August  29,  1855.  (No.  1953.) 

This  invention  is  mainly  based  on  the 
machine  described  in  our  Number  fbr  1st 
March  last  (page  204  of  No.  1699.)  In  this 
invention  the  potato-digging  apparatus  is 
replaced  by  other  rotating  parts  capable  of 
effecting  the  further  operations  now  con- 
templated  ;  viz.,  digging  the  soil  as  a  sub- 
stitute for  jiloughlng,  clod  breaking,  turnip 
and  root  thinning,  and  hoeing.  The  actud 
working  parts,  in  ploughing  or  digging,  are 
knives  or  slicers  so  arranged  as  to  cut  up, 
turn,  or  work  the  soil.  In  hoeing,  the  rota- 
tory forks  are  dispensed  with,  and  the  throw- 
ing up  of  the  earth  is  produced  by  a  share. 

Radcliffe,  C.  a  machine  or  apparatus 
for  moistening  or  "  damping "  woollen  or 
other  textile  fabrics  for  finishing.  Patent 
dated  August  29,  1855.    (No.  1954.) 

This  machine  consists  of  a  framework  and 
rollers  bv  which  fabrics  may  be  traversed  at 
a  suitable  distance  from  a  brush  which 
rapidly  revolves  within  a  trough  supplied 
with  water  (regulated  by  a  tap;  through  a 
perforated  bottom.  A  second  brush  is  also 
applied  close  to  the  fabric,  and  apparatus  for 
cutting  or  folding  the  fabrics  is  added. 
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Parod,  £.  Ctrtain  imprwtments  in  the 
tteering  qf  «/«•»  ami  oUntr  tetmU,  AppH- 
oation  ^ated  August  28, 1855.  (No.  1908.) 
This  iuvention  coatUta  in  plaoing  a 
•orev  propeller  on  a  ahaft  lo  that  it  can 
take  a  position  oblique  or  perpendicular  to 
the  axis  of  the  Teasel,  and  consequently 
push  the  stem  of  the  vessel  round,  and  thus 
steer  it. 

Frooms,  H.  Improvemenh  in  ike  wonv- 
facture  qf  jAanqfurUs.  Application  dated 
August  24, 1855.    (No.  1916.) 

'Thiz  invention  consists — 1.  In  the  use  of 
compensating  metal  hraeinga  to  sustain  the 
rest  plank  and  metal  plank.  2.  In  the  use 
of  conductors  or  apertures  made  in  the 
sides  of  the  instrumeot,  through  which 
the  tone  ia  reflected  by  means  of  a  hollow 
scnieireular  piece  of  wood  fixed  perpen- 
dicularly  at  each  end  inside  of  the  instru- 
ment. 3.  In  the  use  of  equal  tension^rods, 
formed  o£  metal,  and  of  varied  lengths  to 
suit  the  strings,  one  end  being  bent  at  right 
angles,  and  driven  through  a  perforation  in 
the  metal  plate  into  the  hard  wood  beneath. 
4.  The  application  of  a  steel  medium  wire 
coated  with  copper. 

GooDiHO,  >v.  S.  A  taiiorU  dag^aiUer. 
Af^plieation  dated  August  24^  1855.  (No. 
1917.) 

The  inventor  makes  a  hollow  frame  or 
stand  with  two  roughened  plates  placed  in 
a  diagonal  position  over  its  opening  or 
moutlu  When  the  clay  is  passed  back- 
wards  and  forwards  against  the  projection  of 
the  plates  it  receives  a  fine  edge,  and  the 
dust  falls  into  the  stand. 

Kadigukt,  T.  a.  Am  improved  ifyfio. 
mieal  appanttu*  for  molifre  po$oer.  Applica- 
tion dated  August  24, 1655.    (No.  1919.) 

The  inventor  proposes  to  obtain  motive 
power  by  means  of  a  number  of  balls,  each 
of  which  aetf  upon  •  rotaiina  motor -wheel 
daring  one  part  of  its  revolntion,  and  is 
then  conveyed  back  to  its  former  position, 
and  again  made  to  act  upon  the  wLeel,  the 
power  necessary  to  return  it  to  ita  former 
position  being  supplied  by  the  succeeding 
ball,  and  ao  on. 

EpfbRts,  P.  Jwiprovomenit  iu  mo- 
cMnery  fir  makimp  Meki,  tiles,  pipes,  and 
other  similar  articles.  Application  dated 
August  24, 1865.    (No.  1920.) 

The  inventor  constructs  a  machine  con- 
sisting of  two  square  vessels,  placed  side  by 
tide,  and  each  provided  with  a  piston  which 
exerts  pressure  during  its  upward  strike. 
The  mould  slides  in  between  the  top  of  the 
vessel  and  a  cover,  over  which  cover  is 
su^MndesI  a  frame  carrying  knives.  The 
tlay  ia  iM  into  the  veeaets  at  the  top,  alter 


passing  through  the  Irame  above  from  an 
endless  chain  of  buckets. 

Le  FRAN90IS,  H.  An  apparatus  for 
cleaning  stew-pans,  and  other  simikw  cuUnary 
utensils.  Application  dated  August  25, 
1855.    (No.  1931.) 

This  apparatus  consists  of  a  frame  fur- 
nished with  jaws  in  which  a  utensil  is  firmly 
held,  while  acted  upon,  within  and  without, 
by  revolving  brushes  which  centre  on  the 
frame. 

ROALBK,  V,  A  new  process  for  manrfae-' 
turing  fuel  for  household  and  general  pur- 
poses, called  "  The  Imperial  CoaL"  Appli- 
cation  dated  August  27,  1855.    (No.  1932.) 

The  inventor  mixes  coaldust,  cokedost, 
charcoaldust,  sawdust,  coffee  grounds,  iron 
filings,  and  resin,  and  then  moulds  and 
bakes  the  mixture. 

EoBSOiT,  J.  W.  Improvements  in  imi^. 
closets.  Application  dated  August  27,  1855. 
(No.  1934.) 

This  invention  particularly  relates  to 
water-closets  rendered  self-supplying  with 
water  by  means  of  a  spring  seat,  and  oon- 
sists  in  the  application  of  a  flexible  dia- 
phragm and  tube,  which,  in  connection  with 
a  metallic  pipe,  are  worked  by  an  ordinary 
lever,  thus  operating  on  valves  through 
which  water  is  supplied  to  the  pan  of  the 
closet  It  consists,  further,  in  applying  the 
flexible  diaphragm  to  a  conical  pomp, 
whereby  vslves  are  worked,  causing  the  soil 
to  be  drawn  from  the  basin  and  forced  from 
the  closet. . 

HoPKiNsoN,  J.  Impf9Vements  in  furnaces. 
Application  dated  Anguat  28,  1855.  (No. 
1947.) 

This  invention  consists  in  forming  in  the 
central  part  of  the  firoxbara,  a  raised  portion 
provided  with  a  series  of  openings,  consti- 
tuting a  suriace  similar  to  that  of  the  ordi* 
nary  bars.  These  openings  are  inclined  to 
facilitate  the  use  of  the  rake^  and  the  whole  is 
so  formed  that  it  decreases  in  elevation  as  it 
extends  from  the  back  part  of  the  fhrnace 
towards  the  dead  plate. 

Booth,  J.  Improvements  in  machinery  far 
drilHnft  and  boring.  Application  dated  Au- 
gust 29, 1855.    (No.  1950.) 

These  improvements  consist  in  ao  oon* 
necting  the  end  of  the  article  to  be  drilled 
or  bored  to  the  face-plate  of  the  lathe,  or 
other  revolving  agent,  that  it  shall  be  at 
liberty  to  move  in  any  direction,  and  in  dia- 
pensing  with  the  rest  usually  empl<^ed.  A 
cylindrical  tool  is  preferred  for  drilling  or 
boring,  and  the  tool  is  supported  close  to 
the  cud  of  the  article  to  be  drilled  or  bored. 
By  this  arrangement  the  tool  serves  as  a 
support  for  one  end  of  the  article,  and  the 
other  end  being  capable  of  moving  in  any 
direction,  gives  way  to  the  tooL 

Staksburt,  C.  F.    Ah  improved  seed- 


teas?' 
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April 


piaiiter.  (A  eommunioation.)  Application 
dated  Angoit  29, 1%5S.    (No.  1952.) 

Thii  inTention  consists  of  a  mechanical 
aeed-planter,  in  which  feed  rollers  with 
elastic  sorfaces  are  comhined  with  an  ex- 
panding tahnlar  spreader. 

Oedoe,  J.  TmprovetneniM  in  gtUvamxing 
suhttancet.  Application  dated  August  {{0, 
IS55.    (Ko.  1956.) 

In  this  invention  (the  nature  of  which  it  is 
difficult  to  discover)  it  is  proposed  to  male 
the  hath  in  a  vase  of  sandstone,  or  one  of 
wood  lined  with  gutta  percha,  "  filled  with 
three  parts  of  water,"  and  to  place  therein 
seTCral  onen-work  haskets,  containing  pow- 
dered sulphate  of  copper,  allowing  several 
dajs  for  its  dissolution,  **and  adding  thereto 
until  the  hath  shall  have  attained  twenty  or 
twenty- five  degrees."  In  arranginjg  the 
pUesj  a  porcelain  tnbe,  and  a  blade  of  zinc 
of  the  same  sise  as  the  interior  of  the  tube, 
bat  longer,  are  taken,  passing  above  the 
zinc  blade  a  narrow  band  of  brass  wire ;  the 
pile  is  then  put  into  the  bath,  water  being 
introduced  into  the  tube.  To  the  object  to 
be  galvanized  are  attached  seven  or  eight 
conducting  wires,  their  ends  being  twisted 
together  in  the  form  of  a  hook  which  is 
hooked  on  to  the  brass  wire  band,  the  band 
being  soldered  to  the  zinc  blade.  The  pile 
thus  prepared,  the  objects  are  to  be  sus- 
pended in  the  bath,  and  a  few  drops  of  sul- 
phuric acid  are  then  to  be  added  to  the 
water  in  the  tube. 


PROVISIONAL  PROTECTIONS. 


Datid  Horcft  6, 1856. 


Ml.  Loke 


plaoe.  AlfrtdHRMd,  MlddleMX, 

medicsl  piaotitioner,  Alfred  -  road, 

Hiddleaez.    The  eomUnlng  air  and  wat«  as  a 


I,  eagtaesr,  Aifted* 

;,  and  Henry  If  yen, 

'    Paddiogton, 


DaUd  March  10,  1856. 

579.  Eobeii  Hannah,  of  Glasgow,  lanark.  North 
Britain,  pottery  manager.  ImproTementi  in  pot- 
tery kilos. 

681.  Pltne  Denis  Nolet,  of  Rne  de  la  Lane, 
Parish  pnttteal  tnglnsar.  Improveniento  in  pea« 
holders. 

MS.  Robert  Smith  Bartleet,  of  Redditeh,  Vor- 

^  ^   .     ^^    Improvements  in  eases  or 

I aadotaer  sewing  needles. 


helden  foe  maehine  a 


585.  Francis  Joaenh  Emery,  of  Gobrldfe,  8taf- 
flmrd,  gentleman.  An  improved  means  of  arrest- 
ing the  deseent  of  cages  or  corves  in  the  shafts  of 
mines,  whkh  may  nlae  he  applied  to  stopping  the 
lisH  of  weights. 

Daied  March  11, 1886. 

M7.  Alexandre  Tolhausen,  Doke-street,  Adel- 
•hl,  Mfddlesez,  Sworn  Interpreter  at  the  Imperial 
Cesut  of  Paris.  Certain  improveneBle  applioable 
to  bakers'  OTons.  A  oommualeatlen  Item  Htram 
Berdaa,  of  Flatland,  United  SUtes. 

M9.  Henri  Greene,  of  Windleaham,  near  Bag* 
ahot,  Snney,  civil  engineer.  iBproveOMnta  hi 
loeomotiTe  engines  and  eaniages  maniag  on  rail- 
ways.   A  communication. 


Ml.  Henry  Fetilpierre,  Avenue  de  St.  Otien  Bhtl- 
gnolles,  near  FtoCi,  ai^lneefc  Issprovements  in 
sawing  or  cutting  stone. 

Dated  March  1%  1886. 

593.  Henry  Homer  and  Rielisrd  BsRley,  of 
Sheffield,  York.  ImprovemMts  in  bulfetv  and 
dmw  and  bearing  spiings  tai  railway  and  oilier 
purposes. 

594.  George  Spencer,  of  Cannon  -  street,  enal- 
neer,  London,  improvements  In  supporting  the 
rails  of  nUwaars^ 

595.  John  Martin  Stanley.  George  Bellamy,  and 
William  Booth,  of  Sheffield,  York,  general  iron- 
founders,  hnprovements  In  the  mannflscture  of 
rolls  for  rcAUng  eteel,  oopper,  lead,  or  other  malle- 
able nuterial. 

5M.  Chriatonhex  Richard  Norris  Palmer,  Strand, 
Middlesex,  telegraph  engineer.  A  new  telegraph 
andiasprovod  telegraph  or  signal  apparatns,  parts 
of  the  invention,  appaintus,  or  aMaoaictnra,  hetag 
applicable  to  other  purposes. 

597.  John  Vigars,  of  Marytavv,  near  Tavistock, 
Devon.  Improvements  in  machinery  for  lifting 
in  mines,  also  appHeahle  toother  parposea. 

59S.  Rdmond  Alfted  Pontlfex,  of  8hoe-Une. 
city  of  London,  chemical  manufacturer.  Im- 
provements In  the  manufacture  of  tartaric  and 
eitrfe  adds  and  tartrate  of  potash  and  soda. 

599.  Uphar  Hathnxin  Chalsnge,  nailer,  of 
Nogent-sur.Seioe,  Freaoh  Smpire,  Certain  im- 
prorements  In  oorn-mllls. 

MO.  William  CoihItt  and  George  Shaw,  of  Has- 
bro' Works,  Rotheilma,  York,  onrineers  and  taon- ' 
founders.   ImprovemenU  In  bnffiv  bearing  and 
draw  springs  for  railway  and  other  carriages . 

Ml.  Frederic  Howarth  Bdwards,  of  Newcastle- 
upon-Tyne,  engineer.  Improvements  In  railway 
brakes. 

6M.  William  Bramwell  Hayes,  of  Manchester, 
Lancaster,  manulhctnrer.  Certain  improvements 
in  looms  for  weaving. 

9M.  John  Neetbeoto  Ryder,  of  Thameei«trsel. 
London.  An  improvement  in  the  slide-valve  of 
steam  engines. 

6M.  Ooerge  Murray,  of  Whltebfll-polnt,  North- 
umbertaad,  engineer.  An  knprovessent  In  the 
coBstraetion  and  maaufScture  of  wheels  ftw  loco- 
motire  engines,  wagons,  and  other  cairiages,  to  be 
used  on  railways. 

6M.  Thomas  W.  TMlor,  of  Cannelton,  Pirry, 
State  of  Indiana,  Notth  Amci ' 
ment  In  tying  or  roving  i^ramee, 

DaUd  March  n,\B$6, 

697.  Pierre  Hfanolyte  Gnstave  B^imrd,  mer- 
chant, of  Paris,  CBspire  of  Fanoe.  Improve- 
ments in  the  manuiaoture  of  waterproof  fabrics, 
which  improvements  may  also  be  applied  fbr  ren- 
dering otner  snbstaoees  waterprooH 

Mi.  Joseph  Stnxge,  of  KsnBin|lon,  Snirev,  and 
Alfired  Stnrn,  of  Nerthdeet,  Kent»  englneerB. 
Improvements  In  rotary  fluid  meters. 

Ooorce  Rees,  of  Clcrkenwell,  MIMIesex, 
1  and    stained  glass  mannfactanr.      An 
improved  method  of  producing  figured  or  orai^ 
mental  surfhces  on  glass. 

610.  Isaac  Dixon,  of  Liverpool,  Lancaster, 
bnflder.  An  Improved  propeller  for  steam  ships 
and  other  vessels. 

611.  Grand  de  Chateauneuf,  Rue  de  I'Rchiquier, 
Paris,  Empire  of  France,  civil  engineer.  A  hydro- 
pnenmometile  gas  meter. 

61S.  Theeaaa  Porter,  of  ManOheetet*  ftaaeasSer, 
merehaat.  laprovoBMnts  in  koma  fbr  weaving 
carpets,  coach  -  laee,  Telvets,  and  other  piled 
fhbrics.    A  communication. 

611.  Jasses  Murdoch,  Stanlo^lan,  Middlesex. 
An  Improved  mode  of  manuneturing  ent  srelveta 
and  other  similar  fhbrics.    A  communication. 


pataited 
impro 
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JEMmI  ildirdk  14,  1856. 

615.  Prospei  Pimont,  of  Ronen,  Trance,  mana- 
faeturar.  A  eertain  prooeas  for  reatoring  metalUo 
apoilad  pent. 

616.  Charles  Doraod  Gardiaaal«  Badford-strvet, 
Strand,  London.  An  Improvement  te  eapetana. 
A  eommttnicaOon. 

617.  Charlaa  Dnraad  Oardlaaalt  Badford-atreet, 
Strand,  London.  An  ImproTemant  in  ahipa*  wlnd- 
laaaes.    A  communication. 

618.  Fynip  Marcna,  of  Well-elreet,  Middleaez, 
outfitter.  An  apparatus  for  working  the  damper 
in  steam-engine  ftimaoea.  A  eommnnieaCion  firom 
John  Taylor,  of  New  Jeraer, 

619.  William  Yates,  of  Bromley,  ICiddleaez. 
engineer.    An  improyement  in  fbmates. 

620.  William  Clay,  of  Liverpool,  Lancaster, 
iron-merchant.  Improrements  in  fhe  manuCsctore 
of  the  pointa  or  switches  and  crossings  of  raOways. 

621.  William  Edward  Newton,  Chancery-lane, 
Ifiddleaez,  civil  engineer.  Improved  machinery 
for  separating  gold  and  other  metala  ftom  their 
ores.    A  commnniealion. 

DaUd  March  15,  185S. 

622.  Charles  Coatea,  of  Sonnyside,  near  Raw- 
tenstall,  Lanoaatar,  manager.  Improvementa  in 
apparatua  for  communicating  motion  to  machinery 
used  in  blaaching,  printing,  dyeing,  and  flniahing 
fabrics. 

623.  Louis  Joseph  Richard,  of  Tirlemont,  Bel- 
gium, sugar  refli|er.  Improvements  in  sugar  ma- 
nufSacture. 

634.  Joseph  Benjamin  HawUna,  of  Reading, 
Berkshire,  cabinet  maker.  Improvementa  in 
couches  or  sofiu,  parts  of  which  are  appltcahl*  to 
other  like  fbmiture. 

625.  Edwin  Thomas  Wright,  of  Wolverhamp- 
ton, Stalford,  engineer.  An  improvement  or  im- 
provementa in  the  manulkcture  of  steam-engine 
boilers,  iron  ships  and  boata,  and  such  other  vea- 
sela  and  things  aa  are  or  may  be  made  by  riveting 
together  "?ff*^^  plntes. 

626.  Robert  Walter  Winfleld,  of  Birmingham, 
Warwick,  merchant  and  manuCaetarer,  John  Sims, 
of  Fleet-atreet,  London,  commercial  agent,  and 
Thomaa  Uoyd,  of  King'a  Norton,  Worcester,  hraaa> 
founder.  Improvements  in  the  construction  aad 
ornamentation  of  metallic  bedsteads  and  other 
artifllea  of  metaUio  Aimiture. 

627.  James  Rice,  of  Folev-place,  aurgeoa,  and 
William  Rice,  Lieutenant  II.B.I.C.8.  Improve- 
ments in  breech-loading  repeating  guns  and  rifles. 

628.  Joseph  Dumaa,  of  Ifarselllea,  Empire  of 
France.  An  imnroved  description  of  tUe.  A  com- 
munication, and  recently  patented  in  France,  in 
the  name  of  Frederick  Amaud. 

629.  William  Oldham,  of  Southam,  Warwick. 
Improvements  in  the  manufacture  of  oemeat. 

630.  Henry  Bessemer,  of  Queen  -  street  -  place. 
New  Cannon-street,  London.  Improvements  in 
the  manufacture  of  Iron  and  ttcel. 

631.  Charles  Randolph  and  John  Elder,  Glasgow, 
Lanark,  engineers.  Improvements  in  manne- 
engines. 

fS2.  Joseph  Peggf  of  Monkwearmouth,  Dur- 
ham, shipowner.    Improved  steering  apparatus. 

DaUd  March  17,  1856. 

638.  John  Mitchell,  of  Dunnings-alley,  Biahopa- 
cate-street  Without.  Improvements  in  maratus 
for  waahing  and  amalgamating  ores  and  other 
matters. 

688.  Oharlea  Benjamin  Normand,  of  Havre, 
FraBoa,  shipbuilder.  Inwrovemanta  in  the  treat- 
ment and  employment  or  steam  in  ateam  engines, 
and  in  apparatus  for  efibettng  the  condensatton  of 


687.  TlMMnaa  Palmar,  of  Taviatock,  Devon,  cur- 
rier.   Pompa  with  a  new  or  Impravad  box  and 

valTS. 


ham,  of  Ofaufow,  Lansk, 
ter  taolnev.  iMawfeiMnU 
wd  in  adJwIiBg  tta  MBfet  on 


689.  WiUlam  Otaham, 
North  Britain,  master  tai 

"    adJwIiBgt 
board  ship. 

Daied  March  18, 1856. 

641.  Peter  de  Prades,  of  Camden  New  Town, 
Middlesex,  gentleman.  Improvementa  in  vfheel- 
barrows. 

648.  Edward  Rowley,  of  Weat  Bromwidk, 
Stafford,  Iron  roller,  and  John  Hadlejr,  of  Bir- 
mingham, Warwick,  engineer.  A  new  or  Im- 
proved method  of  ahspini  iron. 

648.  John  Drury,  ^of  Paddook,  near  Huddeia- 
fleld,  Tork,  machine  maker.  Improvementa  in 
steam  boilers  for  prevcDting  explosion  thereot 

647.  Harby  Barber,  of  Belgrave,  near  Leicester, 
manuHaeturer  of  horiery.  Improvementa  in  thfO 
manuflMtura  of  hosiery  goods. 

649.  Peter  Appleton,  London-street,  New  Swin- 
don, WHts.  improvements  in  knives  for  peeling 
apples,  potatoes,  and  other  fruits  and  roota. 


PATENT  APPLIED  FOR  WITH  COMPLSTK 
SPECIFICATION. 
680.  Laiare  Ocha,  of  Saint  Josse  ten  Noede, 
Belgium,  manufacturer.  Improvementa  in  the 
manufacture  of  certain  kinds  of  paper  tnm.  the 
refuse  of  tanned  leather.  (A  communication.) 
March  19, 1886. 


NOTICES  OF  INTENTION   TO 
PROCEED. 

{From  the  "London  Oatette,"  Jprii  Ut, 
1856.) 

2896.  Joseph  Shaw.  Improvements  in  the  pra- 
vention  of  accidents  arising  fimn  eollislona  «n 
railways. 

2601.  Josiah  Pratt  and  Thomas  Raddiift.  Im- 
provements in  the  manufacture  of  brushes. 

2610.  John  Poole.  An  improved  mode  of  regn- 
lating  the  supply  of  steam  firom  the  boiler  to  the 
cylinder,  and  thereby  better  governing  the  motion 
or  speed  of  steam  ei^iines. 

2615.  Peter  Armand  Lecomte  de  Fontainemo- 
reau.  Improvements  In  apparatus  for  preventing 
horses  from  running  away.    A  communication. 

2624.  William  Cooke.  Improvements  in  gaa  and 
solar  light  reflectors. 

2GS1.  John  Roberts,  junior.  A  machine  or  appa- 
ratus for  cooling  tobacco  during  tlw  proeeaa  of  ma- 
nu£scture. 

8684.  Henry  HIbllng.  Improvementa  Id  water- 
proof boots  and  shoes. 

2636.  Frederic  Lotterl.  Obtaining  fibre  firom 
the  bark  of  treee  of  the  morus  family  or  class,  and 
the  application  thereof  to  the  manuDaeture  of 
paper  and  textile  materials,  and  for  other  uaeftil 
purposes. 

2640.  Thomas  Tuckey.  Modes  of  construetiBB 
by  which  steam  or  other  vapoikr  or  gas  may  be 
used  as  a  source  of  motive  power  Ibr  some  pur- 
poses more  eonveniently  than  hitherto,  and  mooft 
suitably  for  locomotion  on  common  roads. 

8644.  Joseph  Ellladon.  Improvements  fai  "cas- 
tors "  for  cabinet  fhrniture. 

2680.  John  Jenhson  Rowley.  Improvements  in 
machinery  for  cleaning  and  cutting  turnips  and 
other  roota. 

2687.  John  WUkea.  An  improvement  or  ii^ 
pfovements  in  the  manntmtnre  at  tubee  ef  ao§pag 
and  alloya  of  copper. 

2659.  Frangois  Coignet.  Certain  improvaaaente 
in  the  uae  and  preparation  of  plaatle  materials  or 
compoaitiona  to  be  uaed  aa  artifldal  stone,  or  an 
oonerete,  or  oement  for  buihMog  and  ether  pur- 
poses. 

8668,  Robert  Bell,   IiapioTeiBMita  in  the  auiia- 


U8t  OF  BEAISD  PATENTS. 


facta»  of  woTtn  fabtict  whett  ma4e  of  wool  nd 
oottOD,  or  of  wool,  eoMoD,  aad  Hlk. 

1675.  QooKfoLoukSWtt.  Imsiovomeiili lAlho 
maiittliMtnxo  0/  cftrbonate  of  soda. 

teas.  Beq)a]nia  Rosenbexg.  ImproTementi  in 
protoetlnff  metallio  and  other  tnrnoet  from  ooiro- 
•Ion  and  oecay.    A  eommnnioatioQ. 

2698.  QeOrge  North.  An  ImproTod  portable  ap- 
paratus for  supporting  and  folding  beads,  tUts, 
coverings,  and  awnings  of  wheel  carnages,  marine 
Tessels,  goods,  and  ways. 

2699.  Pierre  Louis  Bergeon.  An  improTOd  spit- 
ting box  or  spittoon.    A  communication. 

2771.  Herman  John  ran  den  Hout  and  Ebeneser 
Brown.  Improrements  in  utilising  leather  shav- 
ings. 

3794.  Alexandre  Tolhausen.  Certain  improve- 
ments in  mariners'  and  land  compasses.  A 
eommunieation  from  John  Prime,  Washington, 
United  States. 

283S.  John  Aspinall.  Improvements  in  maohi- 
nery  for  curing  sugar  and  extracting  moisture 
therefrom,  parts  of  which  are  applicable  to  sepa- 
rating lifluids  and  moisture  from  substances  con- 
taining the  same. 

2S47.  John  Lobb  Jeffree.  Iniprovements  in  or 
additions  to  frimaces. 

2898.  VUliam  Joseph  Curtlt.  Improvements  in 
fog  signals,  and  in  laying  the  same  upon  the  rails 
of  railwavs. 

217.  wilhelm  Dreschfeld.  An  improvement  in 
or  addition  to  rollers  employed  in  spinning. 

267.  George  Hallen  Cottam  and  Henry  Richard 
Cottam.  Improvements  in  folding  bedsteads  and 
chairs. 

420.  William  Qwillim  Merrett.  An  improve- 
ment in  trowsers  and  drawers. 

484.  John  Henry  Johnson.  Improvements  in 
machinery  or  apparatus  for  lubricating  bearings, 
parts  of  which  Improvements  are  applicable  to  the 
nlsing  or  elevating  of  liquids.   A  communication. 

492.  Phllipp  ScUifer  and  Frederick  ScUlfer. 
An  improved  wparatus  for  damping  gummed 
•tamps,  tickets,  labels,  and  envelopes. 

562.  Henry  Davis  Poohin.  Improvements  in 
the  manufseture  of  aluminous  and  siliceous  com- 
pounds. 

571.  Chevalier  Quillaume  HUiner.  Certain  im- 
provements in  tlie  treatment  of  ores.    A  commn- 


872.  David  Brown  and  William  Brown.  An  im- 
provement or  improvements  in  roUinir  railway 
switches  from  railway  bars,  and  in  rolBng  taper 
ends  on  other  bars  requiring  tho  same. 

883.  Robert  Smith  Bartleet.  Improvements  In 
eases  or  holders  fin  maehlae  and  other  sewing 
needles. 

622.  Charles  Ooatet.  Improvements  in  appara- 
tus for  communicating  mooon  to  maehinery  used 
in  Ueaehing,  printing,  dyeing  and  inishing  (kbrics. 

080.  Henry  Bessemer.  Improvemente  In  the 
manufaeture  of  iron  aad  steel. 

688.  John  Mitchell.  Improvements  in  apparatus 
for  washing  and  In  amalgamating  ores  and  other 
matters. 

689.  William  Grikham.  Improvements  In  mn- 
rlne  compasses,  and  in  adjusting  the  same  on  board 
■vtp. 

Oppositioit  oan  be  entered  to  the  granting 
of  a  Patent  to  any  of  the  partica  in  the  abova 
List,  who  have  gi?en  notice  of  their  inten- 
tion to  proceed,  within  twenty-one  days  from 
the  date  of  the  GoKeite  in  which  the  notice 
appears,  by  leaving  at  the  Commissionera'- 
omce  particulars  in  writing  of  the  olgection 
to  the  application. 
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PAIRBAIRN'S  IMPROVED  PUMPING  ENGINE. 

In  minipg  operations  t^o  Cornitb  Pumping  Engine  hti  for  many  years  been  considered 
the  most  eligible  for  raising  water  from  great  depths.  In  the  district  of  Cornwall,  where 
coal  is  not  ono  of  the  native  mineral  treasures,  and  where  the  fuel  has  consequently  to  be 
imported  for  the  supply  pf  (he  nmnoFPUs  engines  employed  for  draining  the  tin  and  copper 
mines,  economy  in  the  consumption  of  the  fuel  has  always  been  an  objeot  of  great  import- 
ance. Owing  to  the  high  price  of  the  imported  coal,  i^^d  the  consequently  large  item  that 
it  forms  in  the  annual  charges  for  steam  power,  greater  attention  lina  hftpn  paid  to  the  con- 
struction  and  working  of  the  engines,  which  has  refilled  in  effpeHof  foonomy ;  and  the 
Cornish  mine-owners  have  lost  nq  opportunity  of  aiUnrdiug  to  t\^$  engineer  every  facility 
for  improvemepts  in  the  engines  |ind  boilers,  and  a|  the  same  ti|pe  every  iAdH<i^°^cn^  to 
those  in  charge  of  their  management 'to  promote  theif  feonomical  working,  The  encoa- 
^  ragement  offered  by  rewards  and  premiums  has  given  tp  the  Cornish  enginf  tfa  high  cha- 
racter for  eotQpmy  in  the  consumption  pf  coal :  and  t1)PUgli  ^^  other  distr  jet«,  where  coal 
is  cheap  an4  nbundaut,  the  same  necessity  for  striimeni  measures  to  ens(irp  carefulness 
does  not  exist,  (his  can  be  no  justiftoition  for  wasteful  ei(B^i^^^^"i'c>  ^"^  neglfel  of  applying 
the  proper  moi^ns  to  attaii)  (ba|  eapnemy.  with  whicl^  the  whole  of  the  steam  power  in  the 
countiy  ought  to  be  worked.  A  knQVW<^if®  of  what  1||«  ^een  advantageously  (^ocompHshed 
in  one  dislrjc^  is  a  motlye  l^pir  Us  i^ifp^uction  into  mother,  and  M^t  ]?i^irbairn,  being 
copviiiced  of  the  superior  roanUffmPnl  firVVdlPUt  in  Cornwall,  has  always  advocated  the 
more  generi^l  *4opHPi»  ©^  thil  ImpPfUW*  lynew. 

Wben  Wftter  has  to  be  raise|l  frqm  great  depths  by  steftm  power,  there  appeiiri,  «»ye  Mr. 
Fairb^lrili  to  be  no  bP^^^r  RlPthpd  of  4oing  so  thaq  tp  use  the  Cornish  engine  working 
expanilvelyi  employing  the  engine  to  false  the  pli|n|Prs  and  pump  rp4«i  ftp  Vpight  of 
^hicb,  HI  they  deseen^i  fprcef  the  water  ^P  ^^  ^^*  8^r|ftPe  or  next  level,  This  hM  been 
for  mi^py  years  the  pvfptipe  if|  PorHWiftllt  and  has  been  ftlmost  invariably  aeooinplis^d  by 

a  powerful  engine  witb  |(s  m»m  wprklnf  \mm  piape4  ftbove  the  cylinder,    rpr  »uch  a 

positlpp.  the  lever  Wi»ll,  Ifp-»  mppor^lng  fte  be»m,  !•  required  to  be  a  m^as  of  solid  stone- 
wor)^,  of  oonsiderable  height,  to  rpvist  the  ihppks  to  wnicb  it  is  subjected  by  the  nidden 
descent  Pf  the  load  upon  tbe  epriqg  bepm«i  »nd  which  ^re  a(  timet  10  gre^^  in  a  large  engine 
as  to  ib»ke  the  masonry  to  itR  foundations,  In  the  engine  4eilgnp4  by  Mr.  Fairbairn,  and 
described  in  IbP  present  p^per,  this  objection  is  avoided,  and  the  eipeiiie  pf  high  buildings 
and  mMiiVP  lll»«Pnrf  Jb  WHed,  by  substituting  for  the  single  main  worlfipg  bppw  above  the 
cylinder,  two  beams  placed  bplow  the  cylinder,  oup  on  eaob  side  of  the  engmp,  rP*ting  npon 
a  platf^itrm  lerel  with  ih^  grOi|P^>  and  in  the  present  instance  below  the  mouth  of  the  pit.  The 
advantPge  pf  this  ponitruoilPn  is,  that  tbe  WPpIp  mrPin  «t  the  bearings  of  the  beams,  mstead  of 
acting  upon  the  ri^iied  tPWer  Pf  the  lever  wk)).  i«  brpnght  direct  upon  the  solid  ground,  thereby 
saving  the  expense  pf  the  mi^sonry  above  tne  grPUnd*  |p  case  the  engine  ihould  miss  a 
stroke  from  an  aooident  in  tha  pili  )hP  ihPPlt  il  rPOaived  uppp  a  massive  oak  trunpverse  spring 
beami  which  passp*  under  the  cylinder  gnd  rasU  upPP  th^  fonndi^tions  of  the  enfi^c  house 
on  each  side,  A  oorrespppding  spring  beam  i«  ll«ad  in  the  pit  to  reoeive  the  fall  pf  the  pump 
rods  whenever  they  happpn  to  pass  beyond  the  limits  ftf  tjie  stroke  jn  tlieir  dNPpnt.  This 
modiflpaiion  in  tba  #rr4ngement  has  the  ftdv»ntage  Pf  muking  the  foundations  sustain  the 
weight  and  shool^s  of  the  engine  direct,  and  Pauses  a  great  saving  in  thP  priflfinM  cost. 

The  principle  pf  thP  engine  itself  present*  HP  muterii^l  diiferpuce  frpm  the  prdinao'  con- 
struction, and  the  arrimgetneut  is  cou^pupt,  simple,  and  effaptivei  tbP  PPgipe  is  worked 
with  double-heet  valvea,  and  is  so  atraqgiid  ^n  tP  PU(  Q^the  steam  at  Afiy  pari  pf  the  stroke. 

A  number  q(  engines  PU  the  ai^mp  pUn  are  now  nt  worti  some  of  them  of  great  power, 
with  70  to  80  Inch  cylinders,  apd  thoy  hftVfl  ffiv^P  ppmplpte  satisfaction  h/  their  steady, 
convenient,  and  economical  working* 

The  engine  shown  in  tlie  apoompanyipg  en|ravin«  was  greeted  by  Mr-  F%irh»lm  in  1851, 
at  the  colliery  of  f.  P.  D.  Altley,  ^sa,,  at  Pukipueld :  it  is  a  sinjrtP'^Ptipg  high-pressure 
expansive  and  condensing  engine,  of  rtoMt  IQO  horse  ppwer  eJFeptive.  ewplpyp"  to  drain  a 
coal-pit  of  large  extent.  TI»P  depth  from  which  thP  w»ter  is  rniiaa  U  M  present  rather 
more  than  600  yards,  hut  the  extreme  depth  to  whieh  It  li  intended  to  work  will  be  about 
700  yards,  when  the  lower  bed  of  coal  is  reached.  Fig.  1  shows  a  longitudinal  sectidn,  and 
fig.  2  is  a  transverse  section  of  tlxe  engine.  Figs.  3  and  4  show  the  details  of  the  valves. 
The  two  beams,  A  A^  ura  carried  uppu  thP  .wme  frame  or  hed-plate,  B  B,  as  the  steam 
cylinder,  C,  and  each  is  bolted  down  to  a  block  of  masonry  at  the  level  of  the  floor.  The 
cylinder  is  70  inches  diameter,  and  8  f^et  stroke ;  the  piston-rod  is  connected  to  the  beams 
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by  a  wrought-iion  cross^heftd  and  east-iron 
aide  rods,  as  in  the  ordinary  naarine  engine, 
a  similar  parallel  motion  being  used,  which 
in  this  case  is  carried  by  two  parallel  girders, 
D  D,  fixed  in  the  walls  of  the  engine  house, 
and  bolted  to  the  flange  of  the  cylinder.  E  is 
the  oak  spring-beam,  22  inches  square,  ei(. 
tending  transversely  under  the  cylinder,  an4 
carried  at  the  ends  by  the  foundations  of  the 
building.  The  ends  of  the  engine-beams 
strike  directly  upon  the  spring-beam,  with 
the  intervention  only  of  a  block  of  timber 
placed  upon  the  spring-beam,  with  a  thick, 
ness  of  India-rubber  as  a  packing  to  soAen 
the  blow.  A  similar  provision  is  made  at 
the  opposite  end  of  the  engine  beams,  to 
prevent  the  pump-rods  descending  too  far. 

Tiie  valves  are  all  on  the  double-beat 
construction;  the  steam  valve,  F,  is  16| 
inches  diameter  in  the  seat,  and  the  equili- 
brium and  eduction  valves,  O  and  H,  are 
18}  inches  diameter,  their  motion  being 
regulated  by  the  cataract,  I,  in  the  usual 
manner  of  the  Cornish  engines. 

The  condenser,  K,  and  air-pump,  L,  are 
placed  in  a  well  below  the  floor  on  tne  oppo- 
site side  of  the  centre  of  the  beam  ;  the  air- 
pump  is  35  inches  diameter  and  4  feet 
stroke. 

The  outer  extremities  of  the  beams,  A  A| 
overhang  the  pit  at  M,  where  they  are  at- 
tached to  the  pump-rods  by  ipeans  of  a 
parallel  motion.  The  pair  of  beams  form- 
ing the  parallel  motion  are  4^ed  one  on 
each  side  of  the  pit  in  recesses,  working 
clear  of  the  pit;  they  carry  at  their  outer 
ends  a  large  counterbalance  weight,  con- 
sisting of  a  box  filled  with  cast-iron  weighty, 
to  counterpoise  a  portion  of  the  weight  of 
the  pump-rods,  leaving  only  suflicjent  un- 
balanced weight  for  raising  the  water  in  the 
pumps. 

The  pumps  consist  of  six  sets  of  plunger 
pumps,  commencing  with  one  bucket  pqmp 
at  the  bottom.  The  main  pump-rod  has  a 
stroke  of  8  feet,  and  is  15  inches  square  at 
the  top,  being  attached  by  a  wrought-iron 
strap  to  the  cross  head  of  the  parallel  (i]o- 
tion.  The  first  four  pumps  are  all  of  the 
same  size,  with  12  inch  plungers,  and  12 
inch  rising  main ;  the  pump-rod  diminishes 
in  size  from  15  inches  square  at  top,  to  \\ 
inches  square  at  the  fourth  pump  down,  and 
8  inches  square  at  the  two  lowest  plunger 
pumps,  and  each  of  the  plungers  is  attaclifed 
to  it  by  a  timber  block  and  iron  straps. 

The  two  lowest  plunger  pumps  are  of 
similar  construction  and  dimensions,  except 
that  they  are  smaller  in  diameter,  the  plungers 
being  only  8  inches  diameter,  and  the  rising 
main  8  inches;  the  difference  is  made  in 
consequence  of  a  portion  of  the  water  enter- 
ing from  a  higher  level  of  the  workings  into 
the  cistern  of  the  fourth  pump.    The  bot- 


tom'pumn  is  a  bucket  and  plunger  pump, 
raising  the  water  at  both  strokes  of  the 
pump-rod.    The  barrel  of  the  pump  is  8 

Fig.  2. 


inches  diameter,  and  the  puipp-rod  5  inches 
square,  bejng  ]jalf  the  area  of  the  harfel,  so 
that  half  the  water  is  raised  at  each  stroke. 
q2 
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The  sttctton  and  delivery  valves  are  leather  flap  valves,  with  two  semioiroular  openings. 
Each  pamp  has  the  same  lift,  and  raises  the  water  200  feet,  delivering  it  into  the  cistern 
firom  whicn  the  succeeding  pump  draws.  The  engine  makes  ahout  18  strokes  per  mi- 
nute, and  tlie  quantity  of  water  raised  is  consequently  600  gallons  per  minute,  being 
equivalent  to  about  160  horse  power  effective. 

The  pumps  and  pit  work  have  been  arranged  with  a  view  to  saving  room,  and  at  the  same 
time  affording  fitcifity  for  repairs,  and  convenient  access  to  the  valves  and  buckets  of  each 
of  the  sets  into  which  the  pumps  are  divided.  The  entire  roace  occupied  by  the  six  sets  of 
plunger  pumps,  and  one  bucket  pump,  is  only  about  one-fifth  of  the  area  of  the  shaft,  which 
is  12  feet  in  diameter;  and  the  shaft  not  only  contains  the  pumps  to  a  depth  of  1500 
feet,  but  also  has  space  enough  for  the  ascent  and  descent  of  two  sets  of  boxes,  each  box 
containing  about  8  cwL  of  coal.  A  description  of  the  large  winding  engine,  used  to  raise 
the  coal  in  this  pit,  waa  laid  before  the  Institution  at  a  former  meeting  (see  Proceedings 
Inst.  M.  E.  December,  1858). 

J.  Ramsbottom,  Esq.,  the  Chairman,  after  the  reading  of  the  paper,  observed  that  the 
arrangement  appeared  more  judicious  than  the  old  plan  of  the  beam  at  top,  as  the  engine 
was  more  compact,  and  the  principal  strains  and  shocks  were  brought  directly  to  the  level 
of  the  ground,  without  the  intervention  of  walls  or  columns. 

Mr.  Seyer  had  seen  the  engine  at  work,  and  thought  it  one  of  the  finest  pumping  engines 
he  had  seen  ;  it  was  well  executed,  and  appeared  to  work  well ;  the  engine  and  pumps  were 
conveniently  arranged  for  access,  and  the  fixing  of  the  beams  was  solid  and  simple ;  he 
thought  the  arrangement  would  be  found  to  be  generally  preferable. 
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For  many  years  the  legislation  in  this 
country,  with  regard  to  admeasurement  of 
tonnage,  was  in  a  very  unsatisfactory  state. 

The  dd,  or  builder's  measurement,  which 
was  sanctioned  by  law  for  many  years,  was 
confessedly  very  imperfect,  and  was  the 
cause  of  the  prevalence  of  a  very  bad  type  of 
build  in  our  merchant  shipping.  This  was 
replaced  in  the  year  1888,  by  a  rule  which, 
althouffh  allowed  to  be  an  improvement  on 
the  old  rule,  was  of  too  decidedly  empirical 
a  character  to  be  entirely  satisfactory ; 
and  evasions  of  It,  on  the  part  of  ship- 
builders, were  found  to  present  no  very 
great,  at  least  no  insuperable  difficulties. 
The  Committee,  appointed  in  1849,  un- 
der  the  presidency  of  Lord  John  Hay,  to 
consider  the  tonnage  question,  recom- 
mended a  scheme  of  accurate  external  mea- 
turement.  This  met  with  so  decided  and 
powerful  a  resistance  from  the  ship-owning 
mterest,  that  it  was  withdrawn,  and  Mr. 
Moorsom*s  plan,  which  is  nothing  more 
than  the  same  mode  of  measurement,  ap- 
plied  internally,  was  made  law  in  1854, 
and  now  furnishes  the  rule  by  which  the 
tonnage  of  all  ships  is  admeasured.  ' 

So  much  has  been  written  of  late  on  the 
history  of  this  question,  that  we  do  not 
think  we  shall  consult  our  readers*  interests 
or  wishes  by  enlarging  on  this  part  of  the 
subject 

Scarcely  haa  the  new  rule  been  in  operation 
a  year,  when  we  find  it  assailed — not  by  the 
ship-builders  and  ship-owners  certainly— 


by  a  class  who  assume  much  higher 
.ground,  who  come  forward  as  the  cham- 
pions of  science,  which  they  consider  out- 
raged by  the  enaetmenU  of  the  Merchant 
Shipping  Act.  Their  Coryphaeus  i«  Mr. 
Atherton,  the  chief  engineer  of  H.  M. 
Dockyard,  Woolwich,  who,  in  an  elaborate 
paper  read  before  the  Society  of  ArU,  on 
the  I6th  of  January  last,  lays  to  the  door 
of  the  present  law  consequences  of  the 
most  alarming  nature,  and  wages  an  inter- 
necine war  with  the  tonnage  admeasure- 
ment, in  the  same  way  as  he  did  with  the 
measurement  of  horses-power  for  marine 
engines  last  year.  This  assault  haa  pro- 
voked one  or  two  replies  from  ship-owners, 
who  felt  their  craft  msulted  by  some  of  his 
remarks,  showing  a  sensibility  on  the  oc- 
casion which  would  go  far,  with  some 
people,  to  prove  the  truth  of  those  imputa- 
tions  they  are  so  ready  to  extract  from  Mr. 
Atherton's  words.  Especially,  we  notice  a 
letter  of  Mr.  Lindsay,  because  he  is  emi- 
nent  as  a  ship-owner.  That  gentleman's 
capabilities,  as  an  administrative  reformer, 
he  has  had  several  opportunities  of  show- 
ing to  the  House  of  Commons.  The  duel 
between  him  and  Sir  Charles  Wood,  last 
year,  must  be  in  every  one's  recollection  ; 
and  we  believe  few,  except  Mr.  Lindsay 
himself  and  his '  most  ardent  admirers, 
consider  him  to  have  come  out  of  that 
contest---we  will  not  say  with  flying  colours 
— ^but  without  having  suffered  much  more 
damage  than  he  inflicted.     In  his  letter 


BOEBOHAirr  8HIPPIN0  BBaiSTAATtOK  ACT. 


SSTi%H.  3^1 


AptfllS, 


in  reply  to  Mr.  Atherton,  lie  takes  pains 
to  inform  us  that  his  whole  education 
was  gained  before  the  mast;  that  his 
whole  knowledge  is  of  a  practical  character. 
This  information  is  superfluous,  as  the 
whole  tone  of  the  letter  sufficientlj  indi. 
cates  the  kind  of  education  Mr.  Lindsay 
possesses.  We  would  only  beg  to  impress 
on  that  gentleman  the  consideration  that, 
although  he  may  ftnd  many  willing  to  be 
amused  with  his  sallies,  and  whose  palates 
may  be  agreeably  stimulated  by  the  strong 
dishes  of  personalities  he  serves  up  for 
them,  yet  very  few  would  think  any  the 
worse  of  his  opponent  or  any  the  better 
of  him,  for  tnese,  which  Mr.  Lindsay 
makes  the  strong  points  in  his  case,  but 
which  the  good  judgment  and  good  taste  of 
those  whom  they  are  intended  to  influence 
must  reject  as  worthless  for  anything  but 
amusement  Dismissing,  then,  these,  as  Mr. 
Disraeli  perhaps  would  call  them,  flowers  and 
ornaments  of  the  question  in  dispute,  we  pro- 
pose calmly  and  dispassionately  to  con- 
sider the  case,'  as  between  the  present  law, 
the  Government,  and  its  other  abettors,  on 
one  hand,  and  Mr.  Atherton  and  his  sug- 
gested changes  on  the  other.  We  wish  in 
this  inquiry  to  avoid  everything  of  a  per- 
sonal nature,  entertaining,  as  we  do,  a 
profound  respect  for  Mr.  Atherton,  though 
we  may  not  altogether  agree  with  all  that 
he  has  written. 

To  discuss  this  matter  fairly  to  all  j^ar- 
ties  concerned,  it  is  only  right  to  consider 
under  what  point  of  view  the  Government 
has  naturally  been  led  to  look  upon  ton- 
nage admeasurement,  and  to  see  whether 
they  or  the  shipping  interest  are  justly 
amenable  to  the  imputation  of  having 
thereby  deliberately  neglected  any  element 
which  is  necessary  for  the  due  safety  of 
vessels. 

It  will  not  admit  of  controversy,  that  in 
the  first  instance,  the  sole  question,  as  far 
as  Government  waa  concerned,  was  the 
levying  of  a  certain  per  centage  upon  the 
value  of  goods  carried  in  sea-going  ships ; 
and  they  sought  to  do  this,  by  ascertaining, 
as  nearly  as  Uiey  could,  the  number  of  tons 
weight  of  material  so  carried.  Hence  the 
origin  of  the  term  tonnage,  which  means, 
not  the  tons  weight  carried,  but  the  tax 
payable  upon  the  tons  weight  carried.  It 
was,  in  fact,  entirely  a  fiscal  question.  But 
in  process  of  time,  it  came  to  be  seen 
that,  by  the  particular  mode  in  which  the 
capacity  of  the  ship  was  measured,  with  a 
view  to  the  imposition  of  the  tsx,  a  direct 
countenance  was  given  to  a  bad  type  of 
ship-building,  and  impediments  thrown  in 
the  way  of  improvements  in  naval  architec- 
ture. The  merchant  who  chose  to  employ 
ships  of  a  good  and  improved  form,  was 
made,  unjustly,  to  pay  more  than  his  pro- 


per quota  to  the  general  tax.  How  to 
obviate  this  injustioe,  to  give  no  premium 
to  bad  and  unsafe  forms  of  ships,  and  at 
the  same  time  to  throw  no  impediment  in 
the  way  of  improvementa  in  the  noble 
science  of  naval  architecture,  by  taxing  a 
vessel  in  strict  accordance  with  her  actual 
capacity  of  carriage  of  cargo, — this  haa  been 
the  problem  which,  we  believe,  the  Govern- 
ment has  honestly  and  bond  fide  endeavour- 
ed to  solve. 

The  Commission  of  1849  recommended 
that  the  entire  cubic  contents  of  all  vessels 
measured  extemaUy  should  be  taken  aa  the 
basis  for  determining  the  various  charges 
to  be  made.  For  various  reasons,  tibis 
recommendation  was  displeasing  to  the 
ship-building  interest;  it  seemed  to  give 
an  undue  advantage  to  iron  ships,  which, 
with  a  less  entire  cubic  displacement,  could 
carry  an  equal  amount  of  goods  (admeo' 
swrement)  with  wooden  shins.  The  diffl- 
culty  also  of  fixing  upon  a  load-water-line 
as  a  point  of  departure  for  the  measure- 
ment seemed  insuperable.  At  all  events 
the  Government  found  their  scheme, 
founded  on  the  report  of  this  Commission, 
so  violently  opposed,  that  they  withdrew  it, 
and  very  wisely  fell  back  upon  what  was 
offered  to  them  as  the  next  best  course, 
viz.,  legalizing  a  mode  of  exact  internal 
admeasurement  as  the  basis  fbr  regulating 
the  dues.  Now,  let  us  observe,  the  tonnage, 
measurement,  and  registration  of  vessels,  has 
never  been  fairly  brought  before  Govern- 
ment, in  any  other  than  a  purely  fiscal 
point  of  view.  Mr.  Atherton  is  the  first 
agitator  that  we  know  of  who  has  insisted 
upon  the  scientific  features  of  the  case,  and 
those  which  bear  upon  the  dangers  of  the 
sea- voyage.  And  we  at  once  profess  our 
belief  that  Mr.  Atherton  has  not  made  out 
a  case  of  sufficient  weight,  and,  relying 
upon  data  sufficiently  established,  to  justify 
the  Government  in  adopting  his  views,  in 
any  attempt  to  carry  which  into  law  they 
would  unaoubtedly  meet  with  a  signal 
defeat. 

It  is,  at  all  events,  satisfactory  to  ob- 
serve, that  all  parties  seem  agreed  upon 
this,  that  the  new  registration  does  rest 
upon  an  accurate  internal  measurement,  and 
that,  therefore,  Government  now  offers 

A  PREMIUM  TO  NO  PARTICULAR  TYPE  OF 

BUILD;  that  it  has  removed  all  just 
causes  of  complaint  on  this  head.  Mr. 
Atherton,  who  is  not  practicallv  concerned 
in  this  part  of  the  question,  is  the  only  per- 
son who  has  taken  part  in  this  discussion, 
who  does  not  allow,  with  Mr.  Scott  Russell, 
"  thst  the  present  mode  of  measurement  is 
a  very  fair  one,  for  fiscal  purposes,"  and 
that,  whatever  come  of  any  other  registra- 
tion,  '*  the  nominal  fiscal  tonnage  should 
remain  as  it  is."    How  can  it  be  otherwise 
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than  fkir,  when  it  if  vmU^  a  fixed  propor- 
tional  part  of  the  actual  intemal  available 
space  of  the  ship  f 

We  thinlCf  then.  Gorernment  has  suc- 
ceeded very  well  in  the  only  object  they 
had  in  view,  viz.,  to  lay  a  fkir  tax  upon 
▼esaels,  leaving  the  sbin-owner  and  'snip- 
builder  at  liberty  to  adopt  such  type  of 
build  aa  they  n^ight  think  best  wuhout 
thereby  incurring  loss. 

We  now  conie  to  the  consideration  of 
other  parts  of  this  question,  which  Mr. 
Atherton  has  brought  prqminently  forward. 
First,  He  tells  14s  that,  **  the  capability 
of  a  ship  for  carrying  weight  Is  a  totally 
different  thing  ftrom  the  capability  of  a 
ship  for  holding  bulk  :  the  one  is  no  mea- 
sure or  indication  or  the  other.  A  ship 
may  be  actually  sunk  with  some  descrip- 
tions qf  cargo  |iefore  she  is  half  full,  and 
with  other  descriptions  of  cargo  the  same 
ship  may  he  full  before  she  is  h<^If  loaded." 
He  then  goes  q|i  to  speak  of  the  glaring 
deficiency  of  the  tonnage  registration  law 
in  this  respect. 

Now,  does  Mr.  Atherton  reafly  and 
seriously  mean  to  say  that,  under  the  ordi- 
nary conditions  of  a  ship  being  a  ship  and 
not  a  raft,  in  accordance  with  his  very 
conclusive  and  satisfactory!  rtductio-ad- 
ahsurdum  argument  (by  the  way,  to  which 
party  does  the  reductio  ad  abturdmm  in 
such  a  case  really  appljr,  the  argument  or 
the  person  who  makes  it  t)]  there  can  be 
internal  roomage  without  external  dis- 
placement 7  Ainong  all  our  readers,  who 
have  long  dealt  practically  with  these  mat- 
ters, is  there  one  who  can  point  to  a  vessel, 
which  has  a  "  large  capabiliiy  for  carrying 
bulk/'  without  a  correspondingly  large 
"  capability  of  carrying  weight  7  *'  Consi- 
dering that  the  external  and  internal  mea- 
surement of  a  ship  (excluding,  of  course, 
buildings  pn  the  deck  in  passenger-ships, 
for  which  extra  charge  ou^ht  to  oe  maqe) 
differ  solely  in  the  scantling,  &c.,  of  the 
materials  used,  wc  cannot  conceive  a 
vessel,  whose  general  intemal  contour 
can  differ  materially  in  form  from  the 
external  contour,  ami  whose  internal  and 
external  capacities  do  not  stand  to  one 
another  in  soiqe  kipd  of  ratio,  depending 
solely  on  the  nature  of  the  materials  of 
which  thc'ship  is  built. 

We  think  mat  it  is  fair,  and  within  the 
experience  of  every  practical  man  to  assert, 
that  ships  with  large  internal  roomage  will 
also  have  a  large  external  measurement, 
and  conversely.  Nor  can  we  believe  that 
cases  actually  qccur,  in  practice,  where  a 
ship  which  is  calculated  to  carry  1,000  tons 
measurement  of  light  cargo,  and  which, 
tnerofore,  measures  according  to  the  law 
100,000  cubic 'feet  of  intern^  space,' can- 
not carry  1,000  tons  weight  of  material. 


If  we  are  wrong,  let  us  at  least  have  the 
actual  vessels  which  have  played  thla  ex- 
traordinary trick  produced. 

The  fact  Is,  the  whole  of  this  argument 
is  a  mere  play  upon  words.  The  neceaary 
couneotion  between  external  and  internal 
capacity  is  ingeniousljr  kept  out  of  sight 
— we  will  not  say  intentionally.  Gentlemen 
who  ride  a  hobby  often  allow  that  hobby 
sadly  to  run  away  with  their  judgment  and 
discrimination,  and  the  poor  practical  ship- 
owner is  left  in  a  sad  state  of  bewilder- 
ment. 

The  uncertainty  in  the  signification  of  the 
term  tonnage,  as  depicted  by  Mr.  Atherton, 
is  a  mere  figment  of  that  ffentleman's  brain. 
Tonnage  is  [a  technical  legal  term  d^ned 
by  law,  anc|  ipeaning  nothing  more  nor  less 
than  what  the  law  asserts.  It  is  simply 
this  :  the  number  expressing  the  -j+oth  part 
of  the  actual  nqmber  of  cubic  feet  con- 
tained in  the  vessel,  measured  accurately 
according  to  fixed  conditions.  If  Mr. 
Atherton  chooses  to  perplex  himself 
with  what  historically  it  may  be  sup- 
posed to  mean,  and  with  what,  under 
hypothetical  conditionSj  it  may  be  made  to 
mean,  the'  fault  does  not  lie  at  the  aoor  of 
the  law,  which  is  clear  and  explicit  enough, 
but  at  his  own,  who  chooses  to  introduce 
spontaneously  and  unnecessarily  these  ele- 
ments of  confusion. 

If  a  ship-owner  is  so  wanting  in  coipmon 
sense  and  acumen  as  to  allow  himself  to  be 
over-reached  by  a  long-headed  ship-builder, 
who  furnishes  him  with  one  article,  while  he 
thought  he  was  bargaining  for  another,  no 
law  upon  earth  will  protect  him  any  more 
than  it  will  the  trader  deficient  in  sense,  in 
any  other  line.  Of  this,  however,  we  are 
satisfied,  'that  if  he  stipulates  among  his 
conditions  for  a  ship  whose  registered  ton- 
nage shall  be  1,000,  the  law  will  protect 
him  if  he^does  not  get  such  an  article  i  and 
if  he  does,  he  need  be  under  no  apprehen- 
sion as  to  its  capabilities  of  **  carrying 
1,000  tons  of  weight,"  or  «*  1,000  tons 
measurement  of  .light  cargo,  at  the  usual 
conventional  measurement  of  forty  cubic 
feet  to  a  ton." 

It  is  at  this  part  of  his  argument  that 
Mr.  Atherton  has  made  that  attack  on 
the  shipping  interest  which  has  given  such 
dire  offence. 

We*do  not  think  he  meant  to  make  any 
serious  charge  against  the  shipping  inte- 
rests, but  with  this  allowance  we  do  not 
think  the  attack  called  for;  and  besides, 
a  very  different  answer  may  be  given  to 
the  insinuation  that,  for  private  interests 
of  their  own,  the  ship-building  interests 
have  [not  petitioned  to  the  Government 
against  the, present  law.  Is  it  certain  that 
an  alteration  of  that  law,  so  far  asmeasure- 
ment  of  tonnage  is  concerned,  would  be  to 
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the  public  good?  Hafe  it  bMn  made  to 
appear  eren  probable  b^  well  founded  ar- 
fumimts  r  What  do  the  abipping  intereaU 
gain»  atid  what  doea  the  publio  loae^  by 
continuing  that  law  t  All  Mr.  Athertott'a 
indignant  eloquenee  about  public  bodiea 
not  reforming  themaeltefl  or  petitioning  for 
their  own  refomii  ii  Terj  fine,  no  doubt, 
but  haa  the  miifortune  of  being  ouite  be* 
aide  the  qt&eation*  What  i^  on  the  eon« 
traryi  the  intereata  in  queition  haTe  not 
petitioned  Parliament  for  a  change  beoausd 
that  law  ii,  aa  Mr.  Seett  Ruaaefl  deaeribea 
it)  for  fiaeal  purnoeea  (and  for  fiaeal  pur. 
poaea  only  u  thia  portion  of  the  law 
designed)  the  best  and  fairest  that  could  be 
devised  1  What,  if  the  shipwrecks  tad 
other  horrors  Which  would  harrow  Mn 
Atherton's  foelings  again  to  recall,  have  no 
eooneetion  whatever  with  the  fiscal  nile 
for  admeaanrement  of  tonnage  1  Mr.  Scott 
Rossell  aees  no  sUch  connection;  ship- 
owners and  ahip-bnildera  see  no  auch  con- 
nection i  and  certainly,  to  the  vulgar  eye  of 
the  uninitiated,  BIr.  Atherton  haa  made  no 
such  connection  apparent 

Again,  according  to  the  prineiplca  adyo- 
cated  by  Mr.  Atherton,  there  ought  to  be  a 
difforent  kind  of  ship  for  the  earriage  of 
erery  different  kind  of  eargo.  Is  it  usual 
to  build  Aipu  on  thia  principle  f  ia  it  de- 
sirable to  do  so?  Mr.  Atherton's  argu- 
ment  can  stop  at  nothing  short  of  this. 

Now,  what  ia  it  that  Mr.  Atherton  pro- 
poses, which  the  shipping  interests  resiat 
aa  ao  injurioua  to  them,  and  which  is  so 
much  for  the  public  good  t 

It  ia  to  determine  in  erery  ease  unon  a 
load-water-line  below  which  it  ahall  be 
illegal  to  sink  the  Teasel,  and  whieh  ia 
to  be  the  point  of  draarture  for  all 
measurementa.  Undoubtedly,  it  would  be 
Tery  desirable  (if  attainable)  to  fix  such 
a  limit  to  tlie  degree  to  whieh  ahips 
may  be  loaded.  But  haa  it  been  made  to 
appear,  by  arguments  of  any  strength,  and 
by  facta,  that  any  large  proportion  of 
our  shipwreeka  ia  caused  by  over-loading 
vessels  f    Are  not  many  more  to  be  im- 

Suted  to  the  vessels  being  short-handed,  to 
runken  or  otherwise  incompetent  mastera, 
careleaanesa,  and  similar  eauseat  And 
how  is  one  definite  poaition  for  this  line  to 
be  fixed  for  every  ship  f  One  veaael  saila 
better  with  one  trim,  another  with  another; 
and  even  at  difi^rent  times,  utader  apparently 
similar  eircumstaneea,  the  aame  ship  re- 
quires different  trims.  How  is  thia  element 
to  be  taken  into  consideration,  if  one  defi- 
nite load* Water-line  ia  prescribed  for  it? 
Agaitt^  there  ia  no  ofae  point  on  which 
authorities  more  difibr  than  iii  tha  poaition 
of  thia  aafe  load-water-line.  Might  not  the 
fixing  it  be  the  IfitrOdttietioil  6t  thftt  Chi- 


ileso  element  into  ttfival  arehiteeture  whith 
Mr.  Atherton  ao  properly  deprecates  f  It 
is  to  mistake  the  functions  of  Government 
to  ittipose  oh  it  Uie  duty  of  fiidng  any 
element  in  thD  eonat^n^ion  tff  ships.  It 
beat  diaehtogaa  ita  duty,  when)  in  making 
ita  arrangementa  for  fiscal  purpoaea,  it  im- 
poses no  conaitions  which  odfer  advantage 
to  6nt  type  ot  ship  rather  ihan  another, 
but  iMVea  tH«  naval  architdbt  H^  to  de- 
velope  hi!  reaourcea  in  thia  noUe  acienee 
to  the  fuUeat  extent. 

There  is  undoubtealy,  as  we  have  ob- 
served, ft  point  beyond  which  bhips  cannot 
bii  aafoly  loaded.  In  «aM  bf  aeeidenta,  ahd 
the  eonaequettt  inqniHea  i&stttntad  by 
the  Board  of  Trade)  thia  oircumatanoe, 
proved  regularlV  in  eviden<ie  by  persona 
conversant  with  thele  matters,  should  have 
ita  dtt«  Weight)  and  Mmdv«  the  accident 
from  the  catagory  of  tlMee  over  which  the 
ownera  have  no  control.  Let  the  Board  of 
Trade  have,  if  it  so  please,  properly  autho- 
rised officers  to  nota  and  record  these 
fobta.  Bu^  until  it  it  a  matt»r  hotter 
agreed  upoli  atnong  natal  and  ahip-buHd- 
ing  at^tnoritiea  where  Uie  propel  liMid- 
water-linto  ia  tn  be  plaolHl,  \ti  ua  heaitate 
before  we  introduce  {thii  tery  qiieatiottable 
«*  boon  to  the  pnblie,"  of  fiting  it  by  law. 

We  Ibeltete  that  othbr,  and  at  leftst  aa 
efliciisnt  resttaiiiu  upnn  tha  ahipning  ifa- 
terestai  [may  be  devised  foir  che^king^the 
evils  that  are  eomplained  »f  Ml  Idndly.  " 


Tk£  CALCXTLATING  MACHtNB  OF 
M.  SCHSUTZi 

It  is  a  miafortune  for  the  acientific  r^u- 
tation  of  Bngliahitien)  that  they  have  peN 
mitt«ii  to  lie  and  ruit,  tinfinilbM,  those 
nurvelloua  calculating  engin^l,  the  design- 
ing of  which  made  the  name  of  Mr.  Babbage 
illuatriona,  and  the  partial  execution  of 
whieh  led  tb  the  invention  of  thoae  improted 
implem^ntl,  by  means  of  which  the  me- 
chanical genius  of  oar  people  has  achieved 
ita  most  memorable  triumpha.*  It  is  now, 
however,  too  late,  in  all  prt)bability,  td 
repair  the  evil»  tad  all  that  we  ean  do  is  to 
hold  ourselves  ready  io  i^celve  one  dfty« 
from  the  hattdft  of  a  fotreigneiT)  what  we 
would  not,  boeause  of  our  paraimony  and 
<'  circumloeution,'*  permit  ttUt  own  country- 
men to  plrOdttce  fbt  ttt.  ^ 

*  See  tbid  Hoise*!  t^markf,  at  Mil  t7«  bf  eur 
6Snd  volume,  Mo.  IM^. 


344 


SCBBims'S  OALODLlznO  tfACHIXB. 


April 


SiufSu. 


The  preoeding  eonsidsratlons  raggested 
themaeWes  to  us  on  the  introdaction  into 
this  country  of  a  mschine  which  calcu- 
lates and  prints  tables  by  differences,  the 
invention  of  M.  SchettU,  of  Stockholm. 
This  machine,  having  been  exhibited  at  the 
Paris  Exhibition,  has  also  been  placed 
before  the  Royal  Society,  which  has  re- 
ceived a  Report*  upon  it  from  Professors 
G.  Stokes,  W.  H.  Miller,  C.  Wheatstone, 
and  R.  Willis.  The  following  history  of 
the  origin  and  progress  of  this  invention 
was  laid  before  the  Royal  Society,  at  iU  last 
anniversary,  by  Mr.  Babbage,  who  took  oc- 
casion to  point  oat,  in  a  very  unselfish  and 
honourable  spirit,  the  claim  the  ingenious 
Swede  had  upon  the  Society  for  some  dis- 
tinguishing token  of  merit  and  ability.  The 
speech  of  Mr.  Babbage  was  as  follows  ;— 

My  Lord  Wrottesley,  —  I  beg  leave  to 
offer  a  few  observations  on  the  distribution 
of  our  medals,f  but  not  with  the  intention 
of  finding  fault  with  their  present  allotment 

The  distinguished  foreigner,  whose  valu- 
able discoveries  you  have  so  ably  explained 
to  us,  is  fully  entitled  to  a  Copley  medal. 
I  join  also  most  cordially  in  the  justice  of 
the  award  of  the  first  royal  medal  to  that 
eminent  astronomer  who  has  organised  a 
system  for  the  discovery  of  new  planets,  and 
who  has  himself  already  added  ten  to  their 
number.  With  the  researches  rewarded  by 
the  second  royal  medal  I  am  entirely  un- 
acquainted; but  I  am  willing  to  assume 
that  they  have  been  duly  considered  and 
justly  rewarded. 

There  is,  however,  an  instrument  to 
which  we  have^  given  hospitality  daring 
many  months  in  uese  apartments,  which  I 
think  highly  deserving  of  a  medal ;  and  I 
had  hoped  that  on  the  present  occasion  it ' 
might  at  least  have  been  considered  worthy 
of  being  placed  amongst  the  list  of  candi- 
dates for  that  honoar.  I  allude  to  the 
admirable  machine  for  calculating  and 
printing  tables  by  differences,  and  produe- 

*  We  shall  endaavour  to  find  apace  for  this  Re- 
port at  a  ftiture  time. 

t  The  Copley  medal  of  this  year  was  awarded 
to  M.  Poncaolt.  "  M.  Fouealt,  I  present  vou  this 
medal  in  teatlmony  of  our  admiration  of  the  skill, 
Inerennity,  and  talent  displayed  in  your  very  re- 
markable experimental  reaaarohes."— ^ftfdrest  o/ 
the  Prerideni  of  ike  Rogal  Societff,  The  first  royal 
medal  waa  awarded  by  the  Council  to  Mr.  John 
Ruaaal  Hind,  anperintendent  of  the  Nautical 
Almonae,  for  his  researches  and  diaeoveries  in 
astronomy.  The  aacond  royal  medal  waa  awarded 
by  the  Connell  of  the  Royal  Society  to  Mr.  West- 
wood,  on  account  of  his  valuable  and  long-con- 
tinued xesaarehaa  In  entomolofy. 


ing  a  mould  for  the  stereotype  plates  to 
print  the  computed  results — an  instniment 
we  owe  to  tlie  genias  and  persevering  labour 
of  Mr.  Soheutz,  of  Stockholm.  A  com- 
mittee of  the  RoyalJSociety  has  already  re- 
ported upon  the  maehine,  and  I  can  myself 
bear  testimony  to  the  care  and  attention 
whieh  our  secretary  bestowed  upon  that 
valuable  report  But  as  some  misappre- 
hension exists  in  the  publio  mind  respecting 
the  originality  displayed  in  that  invention, 
I  trust  that  having,  as  is  well  known,  given 
much  attention  to  the  subject,  I  may  be 
permitted  briefly  to  explain  some  of  its 
principles,  and  thus  render  justice  to  its 
author. 

The  principle  of  calculation  by  differ- 
enees  is  common  to  Mr.  Schents's  engine 
and  to  my  own,  and  is  so  obviously  the  only 
principle,  at  once  extensive  in  its  grasn  and 
simple  in  its  mechanical  application,  tnat  I 
have  little  doubt  it  will  be  found  to  have 
been  suggested  by  more  than  one  antecedent 
writer. 

Mr.  Scheutx's  engine  consists  of  two 
parts — ^the  caloulating  and  the  printing; 
the  former  being  again  divided  into  two— 
the  adding  and  the  carrying  parts. 

With  respect  to  the  adding,  its  struc- 
ture is  entirely  different  from  my  own,  nor 
does  it  even  resemble  any  one  of  thoee  in 
my  drawings. 

The  very  ingenious  mechanism  for  car- 
rying the  tens  is  also  quite  different  from 
my  own. 

The  printing  part  will,  on  inspection, 
be  pronounced  altoge^er  unlike  that  repre- 
sented in  my  drawings ;  which,  it  must  also 
be  remembered,  were  entirely  unknown  to 
Mr.  Scheutz. 

The  contrivance  by  which  the  computed 
results  are  conveyed  to  the  printing  appara- 
tus, is  the  same  in  both  our  engines ;  and  it 
is  well  known  in  the  striking  part  of  the 
common  eight-day  clock  which  is  called 
"  the  snail." 

About  1884  or  1886,  Mr.  Scheutz, 
himself  a  member  of  no  academy,  a  Pn>- 
fessor  at  no  University — ^but  simply  an 
eminent  printer  at  Stockholm,  first  learnt, 
through  the  EdhUmrgh  ReoitWt  the  existence 
of  that  difference-engine,  a  small  portion  of 
which  is  now  placed  in  one  of  the  rooms  of 
the  adjoining  building.* 

Unfortunately  for  himself,  Mr.  Scheutz 
was  fascinated  by  the  subject,  and  impelled 
by  an  irresistible  desire  to  construct  an 
engine  for  the  same  purposes.  He  has 
always  avowed,  in  the  most  open  and  honour- 
able manner,  the  origin  of  his  idea.  But 
his  finished  work  contains  undoubted  proofs 
of  great  originality,  and  shows  that  little 

•  In  the  Museum  of  King's  College. 
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beyond  th«  principle  could  have  been  bor- 
rowed from  my  previotts  work.  Haying 
formed  the  project,  Mr.  Scbeuts  immedi- 
ately began  to  work  upon  it.  After  four 
years  of  labour  and  difficulties,  which  cost 
him  a  large  portion  of  his  fortune,  he  pro* 
duoed  the  first  model.  This,  howe?er,  did 
not  satisfy  his  wishes :  but,  £u  from  being 
disheartened,  he  immediately  recommenced 
his  ezperimenta  with  renewed  energy,  ex- 
pending on  them  all  the  remaining  sa?ings 
of  an  industrious  life,  as  well  as  the  wh<He 
of  the  time  he  eould  snateh  from  the  labours 
on  which  the  support  of  his  family  de- 
pended. 

His  son  also,  after  completing  his 
studies  with  great  credit  at  the  Technolo- 
gical School  of  Stockholm,  was  anxious  to 
assist  his  father  in  this  difficult  task }  and 
for  that  purpose  abandoned  the  career  he 
had  preyiously  chosen. 

The  father  and  son  now  worked  together 
for  several  years,  and  at  last  produced  a 
machine,  in  which  were  united  all  the  requi- 
site conditions  of  a  diflerence-engine.  But 
the  severe  economy  they  had  been  com* 
pelled  to  use,  in  the  purchase  of  materials 
and  tools,  and  probably  the  absence  in 
Sweden  of  those  precious  but  expensive 
machine-tools,  which  constitute  the  power 
of  modem  workshops,  rendered  this  new 
model  unsatisfactory  in  its  operations, 
although  perfectly  correct  in  principle. 

Exhausted  by  the  sacrifices  thus  made, 
yet  convinced  that  with  better  workmanship 
a  more  perfect  instrument  was  within  their 
reach,  Mr.  Scheutz  determined  to  apply  for 
assistance  to  the  Diet  of  Sweden. 

The  Diet  with  difficulty  consented  to 
advance  5,000  rix-doUars  (about  iS280),  on 
condition  that  the  new  machine  diould  be 
completed  within  a  year,  and  that  the 
Messrs.  Scheutz  should  give  a  guarantee  to 
return  that  sum  to  the  State  if  the  machilie 
did  not  fully  attain  the  objects  proposed. 

To  the  already  exhausted  funds  of 
Messrs.  Scheutz,  this  guarantee  became  a 
greater  difficulty  than  the  construction  of 
uie  machine : — ^Uiey  therefore  felt  compelled 
to  renounce  the  work.  Thus  would  have 
ended,  unknown  and  unappreciated,  the 
vast  exertions  of  two  men  of  highly  culti- 
vated understanding,  whose  truth  and  sim- 
plicity of  character  had  been  amply  tested 
by  the  severest  labour,  by  the  greatest 
sacrifices. 

Fortunately,  however,  amongst  the  Pro- 
fessors of  the  Academy  of  Stockholm  en- 
lightened men  were  found,  capable  of  sym- 
pathizing with  moral  and  inteUectual  worth. 
To  the  enduring  honour  of  the  Swedish 
Aeademy  a  numerous  list  was  soon  formed, 
in  which  each  name  became  responsible  for 
that  part  of  the  amount  annexed  to  it,  and 


thus  the  State  was  secured  from  any  possi- 
ble loss. 

Although  the  very  limited  amount  thus 
raised  was  inadequate,  the  Messrs.  Scheutz, 
confident  in  ultimate  success,  pigged  their 
own  ondit  for  the  further  necessary  ad- 
vances,' and  after  working  night  and  day, 
with  indefatigable  industiy,  the  last  day  of 
the  allotted  year  saw  the  completion  of  their 
long-cherished  hopes. 

The  Diet,  though  at  first  unfavourable 
to  the  invention,  now  granted  a  reward  of 
5,000  rix-doUars  to  the  inventors;  thus 
raising  their  total  grant  to  10,000  rix-dollars 
(about  £660). 

A  glance  at  this  maohine  will  convince 
any  competent  judge  that  this  sum  must  be 
very  far  from  replacing  the  mere  mon^  ex- 
pended, during  a  period  of  almost  twenty 
years,  in  its  contrivance  and  construction. 
But  Sweden  baa  thus  secured  for  herself  the 
glory  of  having  been  the  first  nation  prac- 
tically  to  produce  a  machine  for  calculating 
mathematical  Tables  by  difierenees,  and 
printing  the  results.  Wealthier  and  more 
powerfid  nations  will  regrot  that  the  country 
of  Berzelins  should  thus  have  anticipated 
them,  in  giving  eflbct  to  an  invention  which 
requires  for  its  perfeotion  the  tools  of 
nations  moro  highly  advanced  in  mechanical 
science.  But  there  is  still  left  to  them  the 
honour  of  acknowledging  the  services  of  a 
foreigner,  from  which  the  richest  and  most 
commercial  countries  will  derive  the  great- 
est advantage. 

The  maohine  was  conveyed  to  Paris,  and 
placed  in  the  Groat  Exposition.  The  jury 
to  which  it  was  roferrod  contained  many 
distinguished  names,  amongst  them  that  of 
M.  Mathieu,  Member  of  the  Institute,  who 
having  been  fbr  a  long  period  entrusted  by 
the  Academy  of  Sciences  with  the  arduous 
duty  of  reporting  upon  the  numerous  calcu- 
lating macnines  submitted  to  that  learned 
body,  was  already  &miliar  with  the  history 
of  the  past  Availing  himself  of  all  the 
printed  documents,  relating  to  former  differ- 
ence-engines, and  studying]those  latest  illus- 
trations of  Mr.  Scheutz's  machine,  which 
had  rendered  visible  to  the  eye,  in  one  un- 
broken chain,  the  whole  sequence  of  its 
minutest  movements,*  this  eminent  astro- 
nomer was  in  a  position  to  pronounce  with 
authority  on  the  merit  of  the  Swedish  en- 
gine. That  jury,  after  full  examination, 
concurrod  with    their    distinguished   col- 


•  These  Illustrations  were  made  by  my  son,  Mr. 
Henry  BsblMwe,  an  officer  of  the  Indiaa  army,  now 
on  farlongh  In  England.  They  centitt  of  the 
complete  '*  Mechanical  Ncftatlont "  of  the  Swedish 
machine,  and  were  exhibited  at  the  meeting  of  the 
British  Aseociation  at  Glasgow,  and  afterwards 
sent  to  Paris  for  the  use  of  the  Jury  to  whom  that 
maehlne  was  rofened.^8ee  PhU.  Transit  1825, 
and  C<mpUs  Rtndut,  Oct,  8th,  1800,  vol.  xll. 
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league  in  unanimously  awarding  to  It  the 
gold  medal. 

The  Bmperolr  Napoleon,  true  to  the  in- 
spirationa  of  his  own  geniua  and  to  the 
policy  of  his  dynasty,  caused  I  the  Swedish 
engine  to  be  deposited  in  the  Imperial  Ob- 
seryatolry  of  Paris,  and  to  be  placed  at  the 
disposal  of  the  members  of  the  Board  of 
Longitude.* 

Your  lordship  is  aware  that  prevlottsly 
to  awarding  any  of  our  medals,  each  Mem- 
ber of  the  Council  may  place  one  Or  more 
names  on  the  list  of  candidates  whose 
claims  are  to  be  Idiscussed.  I  regret  that 
(perhaps  through  inadvertence)  the  name  Of 
Mr.  Scheutz  was  not  placed  upon  that  list, 
and  I  cannot,  my  lord,  sit  down  withOtit 
expressing  a  hope  that  the  Council  of  the 
ensuing  year  may  more  thsh  repair  the 
omission. 


DEEP-SfiA  SOUNDING  INSTRtJ. 
MENT. 

Captain  T.  Spratt,  of  ^H.  M.  Steam^ 
vessel,  Spi^re,  who  has  for  some  time  given 
his  attention  to  the  best  means  for  obtain- 
ing correct  soundings  at  great  depths,  and 
tried  several  applianoes  for  this  purpose^ 
has  recently  submitted  to  the  Hydrographic 
Department  of  the  Admiralty  the  following 
description  of  a  deep-sea  sounding  instru- 
ment, which,  in  his  judgment,  eteeeds  all 
others  in  ingenuity,  simplicity,  and  neat- 
ness: 

"  The  inventor  of  this  new  and  deter 
instrument,"  says  Captain  Spratt^  "  is 
Carmelo  Bonnid,  a  Maltese,  and  the  black- 
smith  of  the  Spitjirt  since  she  was  com- 
missioned in  1861. 

"  Several  other  instruments  for  this  ob- 
ject having  been  previously  made  by  him, 
in  the  course  of  the  past  year  he  produced 
the  one  now  recommended  for  a  fair  trial 
in  depths  and  conditions  that  do  not  occur 
in  the  sea  I  am  now  employed  in.f  But  it 
has  answered  perfectly  in  depths  of  300 
fathoms  and  under  {  and  I  have  no  doubt 
will  answer  equally  well  in  any  depth  yet 
reached,  where  it  is  desirable  for  the  weight 
to  become  detached  on  reaching  the  bot- 
tom, and  not  possible  during  its  descent 

"  The  advantage  it  possesses  over  the 
American  instrument,  of  a  rod  passed 
through  a  shot,  described  by  Lieut  Maurv, 
U.S.N.,  and  which  has  been  so  generally 
used  by  Lieut  Lee,  in  the  recent  toyage  of 

*  This  hct  was  not  tttted  at  the  meeting,  as  it 
had  not  than  reached  the  aathar  la  an  anthentie 
fotu. 
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the  U.S.  ship  Dolphin  in  the  Atlantic  Ocean, 
is  obvious  at  first  examination,  viz.,  in  its 
application  to  any  kind  of  weight  that  can 
be  slung  with  a  simple  white  line  becket  or 
loop.  Thus  a  pig  of  ballast,  an  old  fire 
bar,  or  an  elongated  weight  of  any  kind  can 
be  usedt  which,  from  its  more  rapid  de- 
scent than  a  spherical  body  (a  shot  as  used 
by  Lieut  Lee,  U.S.N.),  possesses  great  ad- 
vantages under  circumstances  of  sounding 
where  there  is  a  superficial  current 

*<  With  the  instrument  it  used  a  small 
cup  or  hollow  cylinder  a,  containing 
some  arming  to  bring  up  an  indication  of 
the  bottom.  This  is  fastened  to  the  instru- 
ment by  a  small  wire  or  line  h  b,  and  is 
attached  by  ihe  two  projecting  points  c, 
that  act  as  springs  to  grasp  the  end  of  the 
weighty  if  suflSdently  pointed,  or  to  a  piece 
of  stick  lashed  to  the  pig  of  ballast  or 
weight  for  the  purpose  as  d, 

tig.  1.  Pig.  2. 


**  It  Will  be  seen  that  the  weight  is  taken 
up  by  the  instrument  by  placing  the  arms 
0  e  in  the  position  shown  in  fig.  1,  so  to 
open  the  double  hook  connected  with  the 
arms.  And  with  the  arms  placed  erect,  as 
in  fig.  2»  tht  sinker  is  held  by  the  instru- 
ment during  its  descent;  but  on  reaching 
the  bottom  it  becomes  released  through 
the  two  arms  falling  downwards  by  their 
gravity. 

**  This  instrument  being  one  that  may 
be  of  great  use  in  every  survey,  I  trust  the 
inventor  will  meet  the  reward  his  ingenuity 
merits,  and  that  it  may  be  generally 
adopted  in  all  •ur  surreying  vessels* 
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**  With  this  iDfttrament  and  the  use  of  a 
silk  line  I  trust  to  be  able  to  obtain  the 
greatest  depths  that  can  be  fenttd  in  the 
Mediterranean  or  the  Black  Sea,  —  haying 
nearly  ten  years  since  used  a  silk  line  for 
depths  of  nearly  1,000  fathoms  with  great 
success ;  they  being  rapidly  obtained,  and 
not  vitiated  in  any  appreciable  amount  by 
the  Influence  of  local  currents,  or  from  the 
little  friction  offered,  and  the  short  time 
the  weight  is  in  consequence  descending." 


COCHRAN'S    IMPROVEMENTS    IN 
CASTING  MORTARS  AND  CANNON. 

Mr,  J.  W.  Cochran,  of  New  York,  whose 
rotating  shot  and  shell  were  described  and  iU 
lustrated  at  p.  267  of  our  last  Tolume,*  has 
recently  introduced  into  this  country  certain 
improTcmenls  in  casting  mortars,  guns  and 
other  hollow  articles,  which  improvements 
consist  in  so  arranging  the  various  parts  of 
the  mould  in  which  the  casting  is  made,  that 
the  rate  at  which  the  metal  is  allowed  to 
cool,  shall  be  under  the  perfect  control  and 
regulation  of  the  founder.  This  is  effected  as 
follows:  The  inventor  takes  an  ordinary 
mould,  composed  of  suitable  materials,  which 
is  to  form  the  matrix  of  the  casting,  and  en- 
closes it  in  an  outer  casing  containing  a 
non-conducting  material,'8Uoh  as  anhydrous 
gypsum,  whereby  the  escape  of  heat  from 
the  external  surface  of  the  mould  is  arrested. 
The  core  which  is  employed  for  the  cavity 
or  hollow  of  the  casting  is  composed  of  the 
ordinary  loam,  with  an  admixture  of  gyp- 
sum, to  harden  it  and  prevent  scaling,  and 
in  this  also  is  inserted  a  metal  core  barrel 
without  perforations,  and  roughened  on  the 
external  surface  to  cause  the  loam  to  adhere 
to  it  This  core  barrel  is  suspended  from, 
or  otherwise  attaehed  to  the  mould  case,  and 
leavea  on<  or  both  ends  open  as  ooAwnience 
mav  suggest.  For  short  castings  the  at- 
tachment Will  be  sufficient  at  the  top,  and 
the  lower  end  may  therefore  be  closed  or 
hermeticaDy  sealed,  the  core  being  kept  in 
its  place  by  two  or  three  grains  or  stays,  at 
or  near  the  lower  end.  In  the  centre  of  the 
core  barrel  reaching  nearly  to  the  lower  end 
is  inserted  a  tube,  which  is  connected  with 
an  elevated  tank  of  water,  or  with  a  forcing 
pump  or  other  engine,  and  a  stream  of 
water  is  caused  to  flow  down  this  tube  and 
to  rise  up  through  the  core  barrel  with  a 
velocity  proportioned  to  the  desired  rate  of 
cooling.  The  diflRsrenoe  of  temperature  be- 
tween the  water  and  the  metal  casting, 
causes  the  heat  contained  in  the  latter  to 
pass  through  the  core,  where  it  is  rapidly 
absorbed  by  tkc  water, which,  when  so  heated, 
may  be  carried  away  through  suitable  chan- 

*  No.  1670,  vol.  IxiU. 


nels,  the  temperature  of  the  water  being 
kept  under  the  evaporating  point  Where 
the  casting  is  of  great  length  the  core  bar- 
rel may  be  continued  through  the  bottom  oF 
the  mould  to  obtain  a  more  secure  fixing, 
and  being  left  op#h  may  be  connected  witn 
a  supply  tube,  conveying  water  upward, 
which  may  be  discharged  in  any  convenient 
manner.  The  same  object  may  be  partially 
accomplished,  though  less  perfectly  and  ef- 
flclenily,  by  passing  a  current  of  air  through 
the  core  barrel  instead  of  water. 


AtJSTfiN'S  IMPROVED  CANDLES 
AND  NIGHT-LIGHTS. 

Mr«  a.  J.  AusTBN,  of  th*  Candle  Com" 
pany,  Bellmonty  Yauxhall,  baa  recently 
patented  an  improvement  in  the  mannfao- 
ture  of  eandlea  and  aight«lighta)  which  haa 
for  its  object  an  improttment  in  applying 
to  the  external  aurfaee  of  eandlea  ana  nights 
lights  harder  or  less  easily  fuaible  materials 
than  that  of  which  the  interior  is  manufac- 
tured. Heretofore,  when  maniifaetaring 
eandlea  with  harder  materials  externally,  it 
has  been  usual  to  employ  suoh  harder  ma- 
terials at  their  natural  points  of  melting ; 
but  this  is  objectionable.  The  present  im- 
provement consists  in  employing  a  aolrent 
with  the  harder  or  leas  easily  liiaibie  mat^ 
rial  used,  in  order  to  reduce  the  melting 
point,  and  thus  to  facilitate  its  application 
to  candles  and  night-lights,  the  aolvent 
quickly  evaporating  after  the  casing  or  ex- 
ternal coating  has  been  produced.  It  is 
preferred  to  employ  a  mixture  of  stearic 
acid  and  white  Wax ;  but  other  hadl  candle- 
making  material  may  be  uaed,  oombined 
with  a  solventtWhen  carrying  out  the  in- 
vettioa.  It  is  proposed  to  mix  stearic  aoid 
with  about  five  per  cent  of  white  wax,  and 
to  dissolve  these  materiala  in  a  proper  sol- 
vent ;  and  it  is.  preferred  to  use  about  half 
their  weight  of  ordinary,  or  the  methylated 
spirits  of  wine.  By  rapidly  dipping  candles 
made  of  low  melting  maMrials,  or  night- 
lights,  into  this  solution,  itid  withdrawing 
them,  they  will  be  found  t#  be  coveted  by  a 
thin  film  of  hard  material^  which  may  be 
immediately  handled.  A  similar  coating 
may  also  be  obtained  by  pouring  the  solu- 
tion of  stearic  acid  and  wax  or  other  solu- 
tions of  candle  material  into  the  ordinary 
moulds,  and  theft  pouring  out  the  solution, 
80  as  to  leave  a  thin  casing  of  the  material 
in  the  moulds,  in  like  manner  to  what  has 
belbr«  been  done  when  using  hard  material 
fn  a  melted  state  without  solvent,  and  con^ 
eiuditog  the  formation  of  the  candles  or 
nfght-lights  by  pouring  in  an  inferior  ma« 
terial,  or  one  melting  at  a  lover  tempe* 
rature. 
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IMPROVED  SHOP-DOOR  BELL.      . 
To  the  Editor  rf  the  Mechanics'  Magazine.     I 

Sir,— Having  occasion  for  a  bell  on  my 
ghop-door,  and  not  liking  one  of  tbe  old 
acbool,  to  tinkle  at  the  slightest  morement 
of  the  door,  I  inqaired  tjie  priee  of  thoss 
to  gire  one  sniart  loud  blow,  and  found  them 
to  be  from  fire  to  six  shillings,  which  I  con. 
sidered  too  much.  I  thought  that  a  thing 
might  be  made  at  a  trifling  cost  that  would 
answer  the  same  purpose,  and  succeeded  in 
making  one  at  the  cost  of  only  id.,  being 
3d.  for  the  bell  and  Id.  for  the  wire.  I  have 
sent  you  a  sketch  of  it,  so  that  if  you  think 
it  worth  insertiDg  in  your  valuable  maga- 
sine,  you  can  do  so.  It  has  been  much 
approved  of  by  sereral  bell-hangers,  and  is, 
I  tnink,  capable  of  being  much' improved. 
I  got  a  bit  of  stout  iron  wire  (brass  would 
do  as  well,  and  look  better),  and  bent  it 
round  the  knob  of  the  sneck.  After  screw- 
ing  the  bell  at  the  top  of  the  door,  and  mak- 
ing a  joint  at  the  top  at  4,  I  then  took 
ft  short  piece  of  wire,  and  bent  it  round  the 
screw  at  9,  and  put  a  bit  of  solid  iron 
on  the  end  at  2  for  a  hammer.  So  that 
lifting  the  sneck  shoves  up  4,  and  gives 
the  bell  a  smart  blow  with  the  hammer.  It 
has  never  yet  failed  to  give  the  alarm,  nor 
has  gone  wrong.  I  am,  Sir,  yours,  &c, 
G.  W.  Heslop. 

Description  of  Engraving. — 1  is  a  clock- 
bell;  2,  the  hammer;  8,  the  wire  lapped 
round  a  screw;  4  are  the  two  wires  con- 
nected by  bending  the  wire  so  as  to  form  a 


hinge ;  5  is  the  sneck  with  the  wire  twisted 
round  the  knob;  6,  7,  and  8  are  staples 
through  which  the  wire  works.  By  raising 
the  bell  a  little  from  the  door,  the  wire  may 
be  made  straight— O.  W.  H. 
Sunderiand,  7i,  High-street* 


ON  THE  PROSPECTS  OP  STEAM 
CULTURE. 

To  the  Editor  of  the  Mechanics*  Magazine, 

Sir* — I  shall  feel  obliged  if  you  will  per- 
mit me,  as  a  constant  reader  who  values 
the  communications  of  Mr.  Baddeley  to 
your  Magazine,  to  suggest  to  that  gentle- 
man that,  in  my  opinion,  it  will  be  hardly 
fair  if  he  does  not  at  once  lay  before  you, 
for  publication,  a  description  of  those  in- 
ventions of  Mr.  Hart,  of  Wantage,  which 
promise  so  much  to  the  agriculturists  of 
this  kingdom. 

At  this  epoch,  when  even  the  nobles  of  the 
land  are  not  always  inaccessible  to  the  in- 
fluences of  the  pufier,  there  is  a  tendency 
to  undervalue,  or  to  value  suspiciously, 
communications  which,  while  they  ascribe 
great  virtues  to  inventions,  fail  to  exhibit 
the  grounds  on  which  the  favourable  esti- 
mate reposes.  I  should  be  sorry,  indeed, 
to  intimate,  however  remotely,  any  doubt 
as  to  the  sincerity  of  Mr.  Baddeley*  s 
praises ;  on  the  contrary,  I  think  it  merito- 
rious in  him  to  favour  us  even  with  the 
promise  of  good  things  to  come;  at  the 
same  time  I  cannot  but  feel  that  a  descrip- 
tion of  Mr.  Hart's  invention  would  be 
acceptable  to  myself,  and,  I  believe,  to 
many  others.  If  the  invention  is  at  present 
awaitiDg  a  practical  trial,  that  is  no  reason 
wh  V  we  should  wait  until  '*  the  next  annual 
public  meeting  of  the  Royal  Ag^ricultural 
Society  of  England  "  takes  place,  for  an 
account  of  those  **  improvements  in  the 
application  of  steam  to  agriculture"  which 
have  already  been  "  designed  and  patented** 
I  am.  Sir,  yours,  &c., 

AORICOLA. 


MECHANICAL  LOCOMOTION.* 
To  the  Editor  of  the  Mechanics*  Magazine,  ^ 

Sir, — Your  able  mathematical  corre- 
spondent "  W.," whose  contributions  are  un- 
doubtedly of  a  high  order,  has  been  so 
good  as  to  notice  my  communication  on  the 
locomotive  lever;  but  I  cannot  receive  in- 
struction from  him  ;'at  least,  concerning  those 
realities  with  which  practical  men  are  con- 
versant ;  on  the  contrary,  I  wish  to  press 
upon  him  the  importance  of  the  difference 
between  mathematical  conceptions  in  the 
abstract,  and  those  concrete  views  which 
practice  enforces  as  a  necessity,  when  deal- 
ing with  the  actuality  of  things  in  their 

«  The  following  letter,  bv  Mr.  Cheverton,  b  Um 
only  one  on  thii  labJect  for  which  we  esn  thii 
week  afford  space,  we  have  received  several 
others,  but  cannot,  for  many  reasons,  allow  the 
discuuion  to  extend  itself  so  fkr  as  the  insettien 
of  some  of  them  wonld  render  neoesaaiv.  Thoee 
of  '<  W."  and  "  C."  must  of  necessity  stand  over 
unta  next  week-^Eo.  M.  IC 
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ultimate  issues,  and  when  '  contemplating 
them  as  enveloped  in  and  complicated  by 
those  collateral  circumstances  and  influences 
of  which  science,  not  onlj  for  the  ease  but 
for  the  very  possibility  of  InTcstigation,  is 
obliged  to  denude  them.  The  men  who  can 
take  such  yiews  of  things,  and  yet  judge  of 
them  upon  the  whole  justly,  although  ap- 
prozimatirely,  and  in  a  manner  at  onoe  ex- 
pansive and  eonoentrated,  are  far  better 
qualified  "  to  aim  at  mechanical  inventions" 
— and  facts  are  ever  proving  it  to  be  so— 
than  those  who  have  attained  that  '*  sound 
comprehensive  grasp  of  the  science  of  me- 
chanics," which  « W/'  thinks  so  indis- 
pensable, if  that  knowledge  be  only  theo- 
retical. 

But  to  our  subject.  "  W."  asks,  **  In  what 
setose  do  your  correspondents  use  the  word 
fulcrum?"  This  is  a  very  pertinent  ques- 
tion, for  if  it  is  not  precisely  the  very  point 
at  issue,  it  is  that  which  ought  first  to  be 
settled ;  and  having  originated  the  discus- 
non,  I  am  entitled  to  determine  at  least  the 
sense  which  I  assigned  to  it  I  gave  to  the 
term  that  plain  meaning  which  it  always 
has  in  practical  mechanics,  and  so  suitable 
to  the  subject  locomotion,  in  reference  to 
which  I  used  it;  namely,  that  it  is  the 
speeial  point  in  the  lever,  from  which  the 
relation  between  the  power  and  the  resist- 
anoe  is  calculated ;  and  it  is  in  this  sense  I 
wish  it  to  be  understood  that  I  used  the 
word  when  I  asserted,  as  I  do  again,  that 
neither  rail  nor  water  is  the  fulcrum  of  the 
locomotive  lever,  as  existing  in  the  forms  of 
the  wheel,  paddle-wheel,  and  oar.  Your 
mathematical  correspondents,  however,  wish 
to  generalise  and  extend  the  application  of 
the  term  to  the  centre  of  the  moments  of 
forees ;  but  as  the  three  points  of  a  lever 
may  simultaneously  be  taken  as  the  seats  of 
as  many  forces ;  and  as  in  this  manner  of 
viewing  the  subject,  any  one  point  may  be 
taken  indifferently  as  the  centre  of  forees 
acting  round  it,  and,  consequently,  as  the 
ftilcTum  proper  to  tlie  case,  we  should  be 
left  without  any  distinct  term,  referring  to 
the  speoial  relation  we  wish  to  establish 
between  two  of  the  forces,  under  their  prac- 
tical aspect  and  designation — ^power  and 
work.  Practical  men  have  appropriated 
the  word  exclusively  to  that  purpose,  and  it 
must  not  be  taken  away  from  them,  nor  is 
it  to  be  endured,  that  taking  advantage  of 
their  own  wrong,  mathematicians,  in  right 
of  such  deprivation,  should  accuse  them  of 
not  knowing  how  to  use  their  own  technical 
expression. 

Besides,  such  generalising  views  of  this 
mechanical  problem  are  founded  on  abstract 
mathematical  conceptions,  which,  though 
true  theoretically,  and  even  physically,  in 
regard  to  the  inherent  nature  of  force,  are 


so  unreal  as  to  the  outward  form  and  mani- 
festation, that  it  sounds  like  a  solecism  to 
speak  of  three  forces  in  equilibrium,  in 
connection  witli  power,  fulcrum,  and  work. 
In  the  region,  however,  of  the  mathema- 
tician,  the  region  of  theory  and  abstraction, 
sueh  language  is  correct ;  for  whatever  op- 

Eoses  force  U  force ;  but  the  practical  man 
as  a  world  of  his  own— 'the  world  of  prac- 
tice and  of  thingi ;  and  he  must  have  also  a 
language  of  his  own,  which,  though  com- 
mon  at  many  points  with  that  of  the  mathe- 
matician, must  yet  indicate  the  relations 
that  obtain  among  realities  as  well  as  among 
abstractions.  The  mathematician  can  con- 
ceive  truly  enough,  that  the  functions  of 
the  forces  at  the  three  points,  or  at  any 
point  of  a  lever,  are  interchangeable,  and 
yet  identically  the  same ;  but  the  practical 
man  cannot  indulge  in  any  such  vagaries, 
when  he  contemplates  the  respective  me- 
chanical appliances  in  which  such  forces 
are  embodied.  With  him  force  is  not  sim- 
ply force,  it  is  a  power^a  power  relatively 
to  given  practical  effects,  with  its  own 
special  point  upon  the  lever,  from  which  it 
cannot  wander  to  any  other.  The  fulcrum 
is  another  determinate  point  which  he  can- 
not conceive  can  change  offices  with  either 
of  its  neighbours ;  and  least  of  all  can  he 
conceive  that  the  work  ddne  can  drive  the 
power ;  and  yet,  if  things  are  viewed  in  the 
aspect  of  pure  force,  truth  of  a  mathemati- 
cal kind,  partial  and  abstract,  would  be 
found  to  pervade  the  conception  of  such  in- 
terchanges.  But  the  practical  man  must 
deal  wlSi  things  in  their  entirety;  hence 
the  fulcrum  of  the  mechanician  is  some- 
thing real,  and  not  a  mere  mode  of  con- 
ceiving things.  It  is  determinate  on  its 
position,  although  it  may  not,  as  **W." 
says,  **  possess  any  innate  mechanical  pro- 
perty," but  only  an  inherent  practical  pro- 
perty.* It  is  determinate  in  its  position, 
although  ihe  acting  forces  do  bear,  as  '*  J. 
C."  truly  affirms,  "  exactly  the  same  rela- 
tion to  one  another,  whether  the  rail  or  the 
axle  is  regarded  as  the  [mathematical]  ful- 
crum  of  the  [mathematical]  lever,  as  every 
body  who  understands  an  equation  of  mo- 
ments knows,"  for  the  centre  of  moments 
can  be  taken  only  at  one  place  when  the 
practical  object  of  determining  the  ratio  of 
the  power  to  the  resistance  is  the  end  in 
view,  and  that  place  the  mechanician  calls 
exclusively  the  fulcrum.  It  is  quite  cor- 
rect ;  indeed,  it  is  the  very  ofiice  of  theory 
to  generalise  the  moments  of  forces,  so  as 
to  take  the  centre  at  any  point  whatever  of 
the  lever ;  but  this  point  is  usually  called  the 

*  If**  W.'i"  word  "  mechanical"  were  etaanged 
to  mathematical,  and  my  word  "practical"  to 
mechanical,  it  would  be  a  better  statement  of  the 
fact. 
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axis  (the  pnciieal  tnalopis  is*  ul«)i  whilst 
the  word  fuleniiti  points  to  the  existence  of 
a  special  ease,  and  designates  that  particular 
centre  which  is  proper  to  it ;  and  thus,  in 
this  limited  sense,  the  word  can  be  used 
mathematically  as  well  as  practically.  Yonr 
correspondent "  W.,"  does  himself  recogpnise 
this  restricted  application  of  the  term  when 
he  says  (the  italics  are  my  own),  "  that  in 
the  ease  of  the  common  lerer,  in  which  the 
ratio  of  the  power  to  the  weight  only  is  re- 
Quired,  the  moments  are  taken  aboat  the 
juierumJ*  Exactly  ^o ;  practical  men  re- 
quire no  other'admission  ;  the  object  to  be 
obtained  determines  the  centre  and  esta- 
blishes the  name. 

But  your  correspondent^  besides  coming 
on  our  own  ground,  ofiers  us  battle  thereon, 
by  denying  that  the  said  ratio  of  power  to 
resistance,  is  obtained  by  taking  the  row- 
lock of  the  boat  for  the  centre  of  moments, 
and  consequently  for  the  fulcrum  ;  and  he 
seta  forth  his  array  in  this  order,  at  least  so 
far  as  I  am  eoncerned* 

«  Calling 

P  the  pressure  on  the  handle  of  the  oar. 

Q  the  resistance  of  the  water. 

R  the  pressure  on  the  rowlock. 

a  +  &  the  length  of  the  oar  from  P  to  CL*' 

a  the  length  of  the  oar  from  P  to  R. 

"Pa  +  ft=sR&.»» 
As  Q  does  not  appear  in  this  equation,  it  is 
taken  for  the  frilerum,  and  thus  RsF  the 
propelling  force.  This  also  is  affirmed  in 
words :  ''  I  ^peat,  therefore,  that  the  ratio 
of  the  propelling  force  on  the  rowlock  to 
the  force  exerted  by  the  rower  would  be 
correctly  obtained  by  considering  the  oar  to 
be  a  lever  of  the  second  kind,  as  generally 
represented,  by  way  of  illustratioto,  in  me- 
chanical books.''  Now  I  oppose  this  with 
the  argument  nd  ahturdvm.  Let  M-^b  be 
supposed  infinite,  the  ratio  beoomefe  that  of 
equality,  and  P=R.  But  aceordihg  to 
'*  W.,"  R=F,  therefore  Ps=F.  That  is  to 
say,  speaking  practically— let  the  hand  of 
the  rower  slide  down  the  tmt  to  the  rowlock, 
the  power  exerted  will  then  bo  equal  to  tiie 
pressure  upon  it,  and  be  equal  also  (so  it  is 
said)  to  the  propelling  force  i  and  thus  we 
arrive  at  the  very  same  conclusion  which 
Paddv,  without  the  assistance  of  mathema- 
tical  learning,  by  the  sheer  force  of  native 
wit  came  to,  when  he  jumped  into  a  boat 
and  began  pulling  away  at  a  rope  ftstened 
to  the  stern.  We  may  laugh  at  Paddy,  but 
we  must  not  even  smile  when  mathema- 
ticians perform  such  foats  by  the  aid  of 
algebraical  symbols ;  for  in  such  parapher- 
nalia there  is  a  dignity  which  doth  hedge 
them  round,  and  like  the  judge's  wig,  frowns 
upon  and  scares  away  any  feeling  like 
levity.  The  absurdity  that  "W.'s'*  statement 
is  reduced  to,  arises  from  not  uking  the 


moments  from  the  rowlock  as  the  centre  or 
folcrum,  where  alone  the  relation  between 
the  power  as  a  motive  cause  and  its  aetiona 
as  a  useful  efibci  can  be  obtained.  By  tak- 
ing them  frvm  the  water,  we  see  that  in  a 
certain  position  of  the  hand  of  therowet  tile 
exertion  of  power  is  useless,  although,  by 
the  supposition,  the  lever  exists,  and  the 
effect  ought  to  be  just  equal  to  the  power ; 
but  the  truth  is,  that  the  lever  has  then  no 
existence,  and  all  action  is  spent  upoti  and 
terminates  within  a  rigid  structure.  The 
point  Where  the  follacy  lies  ii  not  in  the 
equation  determining  the  pressure  on  the 
rowlock,  but  in  assuming  that  such  pres- 
sure is  the  measure  of  the  propelling  foree^ 
It  would  be  so  if  the  oar  were  bandied 
ftvm  the  outside  of  the  boat,  but  never 
having  had  the  discomfort  of  bf  Ing  in  sueh 
a  predicament  to  remind  him  of  the  difler- 
ence,  yonr  correspondent  forgot,  I  suppose, 
this  slight  eireumstance,  iA  also  the  factj 
that  external  and  internal  reaction  are  very 
different  things. 

As  **  W."  is  very  partietilir  in  qualifying 
hia  statements  with  the  condition  of  the 
motion  being  nnifirik,  it  may  be  as  well  to 
observe,  that  when  locomOtivM  come  to  that 
state,  there  is  not)  sttictly  speaking,  any 
propelling  force  in  action  \  they  continue  to 
move  through  the  inertia  of  the  motion 
already  acquired,  and  the  power  is  employed 
solely  in  overcoming  resistance;  for  if  a 
surplus  constituting  a  propelling  force 
existed,  acceleration  Wonld  ensue.  This 
will  be  considered  rank  heresy  in  the 
opinion  of  Mr.  Mushet;  but  that  gentleman, 
whilst  ably  and  enthusiastically  ut^ging 
others  onward  in  the  march  of  pregreas, 
shouting  to  tht^se  in  the  tan  td  go  recklessly 
ahead,  is  himself  found  retracing  his  steps 
towardi  the  regions  from  whioh  we  MmOh 

We  have  had  under  reriew  a  Very  tntiotts 
and  instructive  example,  illnstratire  of  the 
facility  with  Which  a  mathematician  estt 
come  to  grief,  by  trttsting  too  implicitly  in 
his  symbols,  and  not  bringing  them  at 
every  distinct  stage  of  the  inquiry  uitdfer  the 
cognixance  of  an  understanding  mind.  They 
may  be  allowed  to  take  their  ooutse  with  a 
mere  mechanical  sort  of  manipulathm,  whilst 
theit  concatenation  ift  a  matter  of  necessity; 
but  with  every  hiatus  in  and  renewal  of  the 
chain  of  connection,  it  behoves  the  mathe- 
matician thoroughly  to  understand  his 
work,  or  the  light  which  the  conduct  of  an 
argument  by  symbols  is  capable  of  throwing 
npon  a  subject,  may  become  an  ignit  fahau 
to  lead  him  into  a  bog.  Even  Laplace  could 
stumble  on  the  subject  of  the  equilibrium 
of8atam*sring9,  and  a  fallacy  which  per- 
haps no  mathematician  could  have  detected, 
a  pr€u*Heal  experiment  brought  to  light.  The 
prestige  which  belongs  to  an  array  of  alge« 
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bralcal  symbols  ought  never  to  influeoce 
the  judgment  of  practical  men  in  oppoaition 
to  the  conclusions  of  good  common  aenaoy 
aupported  by  observation  and  experience, 
[f  the  disquisitions  of  mathematicians 
had  been  attended  to,  the  screw  propeller 
would  never  have  succeeded  in  its  struggle 
for  existence.  Many  years  since,  a  gentle- 
man demonstrated  in  your  papers  that  it 
must  be  a  failure,  and  this  he  did  by  means 
of  the  problem  of  the  composition  and  reso- 
lution of  forces — a  problem,  by  the  wav» 
which  mathematicians  have  tadly  abused  in 
the  application  of  it  to  practical  matters. 
We  even  used  to  be  taught  that  the  orank 
.of  the  steam-engine  was  a  destroyer  of 
power;  and  ruin  and  misery  were  often 
formerly  produced  by  the  failure  of  the 
many  soheroes  to  remedy  this  supposed 
defect.  It  is  well  to  have  mathematical 
learning,  but  it  is  better  to  be  without  if 
we  accept  it  not  at  its  true  value,  and  know 
not  how  to  make  it  useful.  It  has  often, 
with  its  assuming  airs,  been  a  blind  guide 
to  praotioal  men ;  and  even  should  it  cease 
to  lead  them  astrayi  as  we  hope  in  time  it 
may,  the  distrust  in  theory  wrnu  practice 
will  ever  exist,  beoause  founded  on  the  very 
nature  of  things,  and  particularly  on  the 
constitution  of  the  human  mind.  At  the 
same  time  it  most  be  allowed,  that  of  late 
years  a  great  deal  has  been  done  to  render 
it  more  conformable  to  practice^  and  to 
place  mathematical  learning  more  in  the 
subordinate  and  useftil  position  of  its  assist- 
ant, by  advancing  from  and  working  upon 
experimental  data  rather  than  principles. 
Of  course  my  observations  refer  to  the 
"  mixed  mathematics,"  for  there  is  a  higher 
region  of  pure  intellect  where  abstraction 
reigns  supreme. 

I  am,  Sir,  yours,  &o., 
Bbrjamin  Chevbrton. 
P.S. — I  do  not  wish  to  prolong  this  eon* 
troversy — indeed,  I  cannot  conceive  the 
probability  of  being  required  to  say  any- 
thing more  on  the  subject.  It  is  exhansted 
on  both  sides,  and  your  readers  must  draw 
their  own  conelusions.  But  jnst  upon  closing 
this  paper,  I  have  received  this  week's  pub- 
lication, by  which  I  perceive  that  "  w.," 
having  first  generiilised  the  meaning  of  the 
term  fulcrum  to  make  it  square  with  ma- 
thematical abstractions,  now  recommends 
us  entirely  to  abandon  it,  as  "tending  to 
confuse.*'  This  may  suit  the  mathema- 
ticians. In  practical  science,  however,  we 
may  not  thus  consult  our  ease,  but  must 
retain  the  word,  and  with  it  the  praetieal 
ideas  that  it  oonTentionally  expresses.  Now 
these  ideas  do  reftr  to  those  same  notions 
of  work  wbieh  '*  W."  reeommends  its  to 
accept  as  though  they  were  novel  to  pne- 
tioAl  men;  whereas  they  originated  witii 
us,  and  have,  along  with  otir  eWn  words^ 


mechanical  power,  work  and  duty,  been 
adopted  by  the  mathematicians.  In  addi- 
tion to  the  integral  notion  of  work  which 
"  W."  presents  to  us,  we  want  to  know 
particulars  concerning  its  elements— we 
want  to  appreciate  the  respective  quanti- 
ties, and  thence  the  character  of  the  work 
on  either  side  of  the  equation,  so  as  to 
bring  under  our  cognizance  the  precise 
change  proposed  to  be  efiected  in  the 
transformation  of  power  from  cause  into 
effect;  and  will  '<W."  please  to  inform  us 
how  this  ean  be  ascertained,  without  in- 
troducing the  supplementary  idea  of  a 
centre  or  fulcrum,  in  reference  to  which 
the  factors  force  and  spaoe  can  be  mea- 
sured and  proportioned  t  B.  C. 


SPECIFICATIONS  OP  PATENTS 
RECENTLY  PILED. 

More,  J.  ImpravemenU  in  marine  and 
eurveying  compaetee,  *  Patent  dated  August 
30,  1865.    (No.  1955.) 

In  order  to  prevent  local  attraction  upon 
the  needle,  the  inventor  incloses  it  (except 
at  the  point  of  suspension  and  thereabouts), 
in  pure  shellac,  gum  shellae,  sealing  wax,  or 
other  gum  resin,  or  composition  of  which 
gum  resins  form  a  part.  The  needle  is  then 
imbedded  in  cork  of  considerable  thickness 
or  depth,  and  this  cork  covering  is  covered 
with  shellac  or  gum  resin,  as  the  needle 
itself  was.  In  this  condition  the  needle  is 
suspended  in  the  usual  way.  The  cover- 
ings before  mentioned  may  have  others  of 
similar  chatacter  substituted  for  them. 

Stansbuht,  C.  F.  An  iniproued  change- 
oMf  lock*  (A  eommunication.)  Patent 
dated  August  80  1855.    (No.  1959.) 

This  invention  consists  in  forming  a  lock 
with  a  number  of  tumblers  so  arranged  lihat 
they  can  be  worked  by  means  of  a  key  with 
changeaUe  bits,  and  so  that  when  the  bolt 
of  the  lock  is  thrown  out  by  a  certain 
arrangement  of  bits,  it  can  only  be  thrown 
back  by  the  same  arrangement,  and  yet 
admitting  of  innumerable  changes  of  the 
relative  positions  of  the  bits  on  the  key 
without  requiring  a  ehange  in  the  tumblers. 

JucKBS,  J.  Imptwemtnte  in  fnmaeee. 
Pstent  dated  August  80,  1855.   (No.  1961.) 

This  invention,  which  relates  to  ftimaces 
with  revolving  grates,  consists  in  construct- 
ing an  endless  chain  of  parallel  plates,  con- 
nected at  etch  end  by  bolts,  and  kept  apart 
by  washers  or  projeetionsi  and  in  attaching 
the  fire-bars  to  this  chain  of  plates  by  pass- 
ing bolts  through  holes  fimned  respectively 
in  the paraHelplates,  and  in  prelections  on 
the  lower  ftides  of  the  bars,  so  that  any  se- 
parate  bar  may  readily  be  replaced. 

GossAOE,  W.    fmprcmnkntt  la  the  moaa- 
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facture  of  cturbonates  qf  ammonia,  and  in  the 
luefitl  application  of  tuck  carbmates.  Patent 
dated  August  30.  1855.    (No.  1963.) 

Claims* — 1.  The  manufacture  of  single 
carbonate  of  ammonia  in  aqueous  solution 
from  ammoniacal  gas  and  carbonic  acid  gas, 
by  the  employment  of  certain  apparatus, 
designated  an  "  Absorbing  tower."  2.  The 
manufacture  of  bicarbonate  of  ammonia  by 
distillation,  from  aqueous  solutions  of  ses- 
quicarbonate,  or  of  bi- carbonate  of  ammo- 
nia, and  the  simultaneous  production  of 
single  carbonate  of  ammonia.  3.  The  ap- 
plication of  carbonates  of  ammonia  (obtained 
from  ammoniacal  gas  and  carbonic  acid  gas 
by  the  means  described  in  the  present  spe- 
cification,  or  by  those  described  in  that  of 
a  former  patent,  dated  the  21st  day  of  Fe- 
bruary, 1854),  for  the  precipitation  of  car- 
bonate of  lead,  of  carbonate  of  manganese, 
or  of  carbonate  of  zinc  from  suitable  salts 
of  each  of  such  metals.  4.  The  application 
of  bicarbonate  of  ammonia  obtained  by  dis- 
tillation from  aqueous  solutions  of  sesqui- 
carbonate,  or  of  bicarbonate  of  ammonia) 
for  the  decomposition  of  common  salt,  and 
production  of  bicarbonate  of  soda  and  sal- 
ammoniac  by  such  decomposition. 

Charton,  p.  £.  An  improved  metallic 
manometer.  Patent  dated  August  30,  1855. 
(No.  1964.) 

This  inyention  consists  of  a  manometer, 
the  principal  feature  of  which  is  a  thin  dia- 
phragm or  plate  of  metal  or  other  suitable 
substance  resting  upon  a  spiral  spring  ca- 
pable of  modifying  its  curves  to  tne  degree 
of  pressure  exerted. 

Schramm,  R.  A  new  procettfor  treating 
cotton-teed,  for  the  purpose  of,  and  previous  to 
the  obtaining  qf  oil  from  it,  (A  communi- 
cation.) Patent  dated  August  81,  1855. 
(No.  1966.) 

This  inTcntion  consists  in  destroying,  by 
means  of  sulphuric  acid,  the  fibre  or  lint 
with  which  the  qotton-seed  is  wrapped  or 
coated  when  it  comes  from  the  cotton  gin. 

Oedob,  J.  Improvements  in  kilns,  ovens,  or 
furnaces.  (A  communication.)  Patent  dated 
August  31,  1855.    (No.  1967.) 

This  invention  appears  to  consist  mainly 
in  combining  the  burning  of  bricks  and 
lime  with  the  baking  of  pottery,  so  that  the 
former  may  distribute  the  caloric,  and  keep 
the  flame  from  coming  into  contact  with 
the  latter.  Also,  in  (placing  a  small  kiln 
above  the  larger  one,  and  in  a  disposition  of 
conduits  to  divide  the  flame. 

Rose,  G.  F.  Certain  improvements  in 
lithographic  and  eopper-plate  printing-presses. 
Patent  dated  August  31,  1855.  (No.  1968.) 

These  improvements  mainly  relate  to  a 
mode  of  working  the  beds  of  such  presses 
backward  and  forward,  the  motive  power 
being  applied  in  aueh  a  way  that  it  shall 
not  be  required  to  carry  any  weight  or 


downward  'pressure,  but  simply  to  be  naed 
for  propelling  the  bed  forward  and  back- 
ward as  required  in  working. 

White,  J.  Improved  maehinefy  for  cut. 
ting  soap  into  slabs,  bars,  and  cakes,  (A 
communication.)  Patent  dated  August  31, 
1855.    (No.  1970.) 

This  invention  consists  in  connecting  the 
cutting  wires  with  springs  so  that  they 
shall  bend  and  enter  the  soap  at  first  at 
the  angles,  and  thus  work  their  way 
easily  into  the  mass. 

Butcher,  M.,  and  T.  H.  Nbwet.  An 
improvement  or  improvements  in  the  iaMMi|/ae> 
ture  ef  bobbins  used  in  winding,  twisting,  and 
weaving  fibrous  substances.  Patent  dated 
September  I,  1855.    (No.  1971.) 

This  invention  consists  in  moulding  such 
bobbins  from  compositions  consisting 
mainly  of  gntta  peroha. 

Win  FIELD,  B.  W.,  and  J.  Jacrson.  /jr. 
provements  in  metallic  bedsteads  and  other 
articles  pf  metallic  furniture.  Patent  dated 
September  1,  1855.    (No.  1972.) 

This  invention  mainly  consists  of  the 
following  method  of  connecting  the  hori- 
zontal rails  of  metallic  bedsteads,  and  other 
articles  of  metallic  furniture,  with  the  up- 
right pillars  of  the  same : — Upon  the  pillar 
of  the  bedstead,  or  other  article,  a  conical 
block  is  cast,  the  smallest  end  being  upper- 
most This  block  has  two  fins,  which  are 
in  vertical  planes,  and  are  situated  opposite 
each  other,  or  inclined  at  any  angle,  to  suit 
the  angle  to  be  given  to  the  horizontal 
rails.  On  the  ends  of  the  horizontal  rails, 
blocks  are  oast;  these  blocks  have  dove- 
tails, which  engage  with  the  before-men- 
tioned fins,  and  thereby  secure  the  hori- 
zontal rails  to  the  pillar.  That  vertical 
face  of  each  block  in  which  the  dovetail  is 
made  is  inclined  at  an  angle  of  45°  to  the 
rails  on  which  it  is  situated,  so  that  when 
the  two  blocks,  meeting  in  the  same  pillar, 
are  in  their  places,  their  inclined  ends  abut 
against  one  another ;  and,  from  the  extent 
of  bearing  surface,  great  stability  results. 
The  invention  also  comprises  a  method  of 
attaching  one  end  of  the  sacking  laths  per- 
manently to  the  frame  of  the  bedstead. 

Calvert,  F.  C.  ImprovemenU  in  the 
treatment  i^  heating,  puddling,  and  r^inerff 
iron  slags  or  cinders.  Patent  dated  Sep- 
tember 1,  1855.    (No.  1975.) 

It  is  well  known  that  the  slags  or  cinders 
above-named  contain  a  large  amount  of  si- 
liciotts  matter  as  well  as  sulphur,  phospho- 
rus, and  arsenic,  which  very  much  injure 
the  quality  of  the  iron  they  contain,  and  the 
iron  they  come  in  conUct  with,  when  they 
are  smelted  with  other  iron  ores  In  fur- 
naces. By  the  employment  of  quick  lime, 
slacked  lime,  carbonate  of  lime,  limestone 
commonly  used  in  blast  fumaoes,  or  mag- 
nesian  limestone  and  the  use-  of  heat,  and 
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fahriet.  Patent  dated  September  8,  1855. 
(No.  1982.) 

This  inyention  consists — 1.  In  ko  working 
embroidering  machines  that  the  greater 
part  of  the  embroidering  thread  is  brought 
on  to  the  face  of  the  fabric,  and  only  a 
small  quantity  on  ^the  reverse  side.  2.  In 
the  application  of  a  shuttle  or  other  instru- 
ment to  introduce  a  binding  Uiread  at  the 
back  of  the  fabric  so  as  to  secure  the  em- 
broidering thread.  3.  |Jn  supplying  each 
embroidering  needle  with  a  bobbin,  from 
which  the  embroidering  thread  is  unwound 
as  it  is  required,  so  that  no  time  is  lost  in 
threading  the  needles. 

HoLDEN,  G.  T.,  and  H.  Nicholas.  An 
improved  roasttng-jack.  Patent  dated  Sep- 
tember 3,  1855.    (No.  1983.) 

This  invention  consists — 1.  In  the  em- 
ployment of  the  neck  tube  of  roasting- 
jacks  as  an  axis  of  rotation  for  the  key  and 
,  tube,  and  for  the  ratchet  and  main  wheels. 

2.  In  the  construction  of  the  escape  wheels 
of  roasting-jacks,  with  hollow  axes,  for  the 
purpose  of  allowing  the  silk  to  pass  freely 
through,  ^the  pinions  of  the  wheels  being 
also  constructed  hollow  for  the  like  purpose. 

3.  In  the  arrangement  of  the  verge  so  as 
to  work  horizontally,  and  the  construction 
of  it  with  an  opening,  to  allow  the  silk  to 
pass  through. 

Larmuth,  T.  J.,  and  J.  Smith.  Improve' 
mentt  in  macfUnery  or  apparatus  for  pritUing, 
Patent  dated  September  3,  1855.  i(No. 
1984.) 

This  invention  refers  to  a  hand-machine 
for  printing  small  surfaces,  such  as  haod- 
bills,  labels,  &e.  The  paper  or  other  mate 
rial  to  be  printed  upon  is  placed  upqn  a 
table,  upon  which  is  also  a  substance  sup- 
plied  with  the  colouring  matter.  Between 
these  the  printin|;  surface  is  caused  to  alter- 
nate, and  the  impression  is  effected  by 
means  of  a  lever,  to  which  it  is  affixed  or 
connected. 

Chance,  J.  T.,  and  H.  Adcock.  /m. 
provementt  in  catting  articles  of  ike  slags 
produced  by  the  smelting  of  iron  and  other 
ores.  Patent  dated  September  3, 1855.  (No. 
1985.) 

The  moulds  used  by  the  patentees  are  of 
moulders'  sand,  but  in  place  of  employing 
them  in  the  ordinary  state,  they  are  to  be 
gradually  dried,  then  heated  in  suitable 
ovens  up  to  a  red  heat  The  fluid  slag  is 
run  into  them  whilst  they  retain  their  high 
temperature,  and  the  castings  in  the  moulds 
remain  for  a  considerable  time  in  the  ovens 
after  the  act  of  casting  has  been  performed. 
In  order  to  pour  their  contents  jnto  moulds, 
wrought  iron  vessels  are  used,  with  holes  in 
their  bottoms,  provided  with  suitable  plugs, 
by  which  means  the  dross,  scum,  or  refuse 
remains  in  the  vessels,  whilst  the  more  pure 


after  the  union  of  such  substances  with  the 
slags  or  cinders,  Mr.  Calvert  smelts  them 
not  only  in  blast  furnaces  or  the  like  places 
ntfw  in  cotiimon  use,  but  also  in  ordinary 
cupolas,  or  other  suitable  furnaces  or 
places,  so  as  to  extract  from  them  a  better 
quality  of  iron  than  has  been  hitherto  ob- 
tained. 

Austen,  A.  I.  An  improvement  in  the 
manufacture  qf  candles  and  night-lights. 
Patent  dated  September  1,  1855.  (No. 
1976.) 

A  desoription  of  this  invention  appears 
on  page  847  of  this  number. 

Prideaux,  T.  S.  Improvements  in  marine 
steam-hotter  furnaces  andfiues.  Patent  dated 
September  1,  1855.    (No.  1977.) 

This  invention,  the  object  of  which  is  to 
reduce  the  temperature  of  the  engine  and 
boiler-rooms  of  steam  yessels,  consists  in 
forming  the  doors  of  the  smoke-boxes  and 
flues^with  hollow  compartments,  to  be  filled 
with*  atmospheric  air,  or  other  imperfect 
conductor  of  heat,  and  in  making  the  ash- 
pit  doors|with  parallel  strtps^or  plates  of  sheet 
metal,  which  may  be  opened  or  closed  by 
turning  on  axes,  and  which  prevent  the 
radiation  of  heat  outwards  without  impeding 
the  flow  of  air  inwards. 

Newton,  A.  V.  Improvements  in  the 
mamtfaeture  of  gas  for  illumination.  (A  com- 
munication.) Patent  dated  September  1, 
1855.    (No.  1979.) 

This  invention  consists  in  employing  peat 
as  the  source  of  a  large  bulk  of  highly  com- 
bustible, but  non-illuminative  gas,  and  in 
combining  with  this  gas  a  rich  carbonaceous 
gas,  deriyed  from  Trinidad  or  Barbadoes 
pitch,  the  solid  bituminous  pitch  found  in 
Noya  Sootia,  &c.  (Prince  Albert  coal),  and 
Boghead  coal,  thus  forming  an  illuminative 

SIS.  The  invention  also  comprises  certain 
stilling  apparatus  for  carrying  out  the 
necessary  process. 

Smith,  W.  An  improved  smoke-consuming 
furnace.  (A  communication.)  Patent  dated 
September  1,  1855.    (No.  1980.) 

This  invention  consists  in  the  arrange- 
ment of  a  double  set  of  bars  mounted  on  a 
horisontal  frame  which  turns  upon  a  verti- 
cal axis,  and  by  a  half  revolution  presents 
alternately  one  of  two  sets  of  the  furnace 
bars  for  charge  of  fresh  fuel :  the  more  re- 
mote hearth  or  set  of  furnace  bars  will  con- 
tain  fuel  in  a  high  state  of  ignition,  whilst 
the  gases  given  off  from  the  fresh  fuel  must 
pass  through  it  and  become  consumed 
thereby.  A  perforated  bridge  may  divide 
the  two  furnaces,  extending  from  side  to 
aide,  and  permitting  the  gases  and  particles 
of  carbon  from  the  outer  furnace,  or  that 
nearest  to  the  front  of  the  boiler,  to  pass 
only  in  the  deshred  direction. 

Heaven,  A.  Improwements  in  embroidering 
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melted  slag  nuu  frem  the  lower  part  of  the 
melted  mass  into  the  monldi. 

Joust,  E.  6.  An  imprtntmeni  imJUOttti' 
tng'cgUnden  rf  tkeet  ghst,  Pat^t  dated 
Septembers,  18M.    (No.  1966.) 

Thia  invention  eonaiats  in  flattening  anch 
cylinders  in  a  vertieal  position  aimpl^  bj 
the  aetion  of  the  Are,  without  resting  them 
on  any  snbttance  which  might  afihct  the 
poliab  of  the  sorfaee  of  the  glaaa.  The 
cylinder  is  gradually  heated  in  a  kiln,  and 
then  carried  by  suitable  pinchers  to  a  car- 
riage on  a  tramway,  where  it  is  allowed  to 
partially  derelope  itself  by  the  heat  of  the 
kiln  ;  it  is  then  pushed  along  to  the  front  of 
a  flashing  fomaoe,  by  the  heat  of  which  it 
is  brought  perfectly  flat  It  is  then  de- 
tached from  th<  pinehen,  piled  up  in  a  kiln 
or  moTafole  apparatus,  and  annealed  in  the 
usual  way. 

Zahn,  W»  £1.  iMpiviPffliMafo  tn  taaewMfryf 
for  making  covered  or  fiaUd  twist  and  cord. 
Patent  dated  September  8,  1855«  (No. 
1988.) 

This  invention  constst*  of  a  machine, 
whereby  certain  material,  as  cotton,  hemp, 
and  so  forth,  ihay  be  eovered,  or  as  it  is 
technically  called,  "plated"  with  silk  or 
worsted,  or  any  suitable  fibrous  or  textile 
material  may  be  twisted  and  covered,  or 
plated  with  the  same  or  a  different  material, 
and  if  desired^  afterwards  laid  to  make  cord 
at  one  and  the  same  operation.  : 

HuMBT,  3.  Ah  in^rooed  motehinB  fir  cut- 
ting vegetablet.  Patent  dated  September  8, 
18^5.    (No.  1991.) 

This  machine  (fbr  slicing  ftuctimbert, 
onions,  and  other  vegetables)  is  ceinposed  olf 
a  series  of  circular  cutters,  mounted  and 
working  in  an  iron  or  wooden  f^ame,  and 
having  a  plain  roller  in  eontaet  therewith, 
either  underneath  or  above,  the  cutters  and 
roller  being  connected  together  by  means 
of  spur  gearing,  and  being  caused  td  revolve 
by  means  of  a  handle  or  foot  treadle.  The 
vegetable  matters  are  placed  upon  a  slide  or 
feeder  in  front  of  the  cutters,  by  the  revolu- 
tion  of  which  they  aris  passed  through  the 
machine,  and  cut  as  required.  The  cut 
vegetable  matter  is  cleared  from  the  cutters 
and  discharged  into  a  suitable  receptacle  by 
means  of  a  fixed  comb  or  rack,  the  teeth  of 
which  pass  between  the  cireular  revolving 
cutters. 

OiLBBE,  W.  A.  Improvementein  the  prO" 
dmetion  ef  earburetted  hydrogen  ga»,  (A 
oommunication.)  Patent  dated  September 
3,  1855.    (No.  1992.) 

On  three  coke  oveni  are  placed  nine  east 
iron  or  earthenware  retorts,  and  between 
the  ovens  are  left  spaces  Of  about  four  f^t 
wide  to  facilitate  the  em|>tying  Of  the  apper 
ovens  which  serve  fbr  the  distillation  and 
production  of  coke.    The  lower  oTetts  are 


A  full  descriptioii  of  this  inveiitiMi  was 
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filled  with  eoal»  and  when  fire  is  applied, 
the  heat  disengaged  ftrtt  heats  the  retorts, 
and  afterwards  passes  through  inclined  fines 
into  apiial  fines  whieh  surronnd  the  upper 
ovens  placed  between  the  eoke  ovens,  at  an 
elevi^on  of  about  eight  feet  The  upper 
ovens  are  made  of  moulded  earthehware,  or 
of  cast  iron  coated  inside  and  outnde  with 
firs-clay. 

OdLDiMb,  O.  H.  A  tool  or  ofpimdn  to 
be  need  di  ffte  bibcking  and  kMktg  ff  Uaiker, 
and  in  other  cates  where  a  covering  i$  rv- 
f  asrwd  to  he  drawn  over  a  weM  embtianee. 
Patent  dated  Srotember  8,  1865.  (Nob 
1998.) 

riptiOii  I 
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March  last,  (No.  1708.) 

OoLDiMO,  O.  H.,  and  T.  Paiuc.  Ikt. 
provowenit  in  ne  wanegaefn/'U  of  aoofr,  silser, 
doge,  and  other  Uko  eomringt  fir  Cfte  fiei^ 
Patent  dated  September  8,  1855.  (Nou 
199'k) 

This  invention  eonsists  in  forming  the 
under  sole  and  seat  bf  the  heel  In  one 
piece,  and  in  so  fbrmittg  the  heel  that  it 
may  be  easily  adjusted  in  the  seat  while 
f^om  the  construetion  and  fitting  theteof  it 
may  be  readily  remofed,  repaired,  and  re- 
fitted, or  a  new  one  substituted  in  lieu 
thereo£  Where  desiied  paamges  or  grooves 
are  foiined  on  the  inner  tob  surfiiee  whiel^ 
communicate  with  the  athiosphb^  ahd 
through  perfbratiens  in  the  inner  sole  with 
the  foot,  the  pateilteet  stainp  or  other- 
wise fbrm  fVom  leather,  gntta  pereha,  or 
other  material  suitable  for  the  under  sole 
of  boots  And  other  like  articles  a  pieoe 
which  fbrms  the  sole,  waist,  and  seat  fbr 
the  heeL  This  seat  is  hollow  in  the  eeiitrs 
and  is  formed  on  the  inside  with  a  eiiiik 
fiange  or  rim  fbr  the  reception  of  the  heel 
which  is  cottstrueted  as  follows:  1st  They 
take  a  circular  metal  dise  with  a  eoUair 
screw  threaded  6n  the  outaide,  the  ei^ar 
hangt  down  at  right  anglH  or  nearly  oa 
from  the  under  side  of  Uie  disc,  ahd  the 
space  between  the  outaide  of  the  collar  and 
outer  and  under  edge  !of  the  dite,  forms  n 
rim,  which  t«sti  upon  and  is  firee  to  turn 
round  in  the  fiange  on  the  Inside  of  th» 
heel  seat )  they  next  setew  on  a  leather  dr 
other  suitable  heel  piece  over  the  screw 
thread  on  the  bollar,  and  secnr«  !t  by  a  pia 
(  which  passee  through  the  leather  ahd  bol- 
lar.  On  taking  out  this  pin  the  leather  ot 
I  other  heel  piece  can  be  reknoved  from  the 
I  metal  collar  And  a  fVesh  one  may  be 
screwed  on. 

Clark,  C.  and  J.  ClArk.  Ah  improve-^ 
ment  ik  the  moHt^factare  tf  boete  and  sAeer. 
Patent  dated  September  4,  1855.  (Nd. 
1995.} 

Thift  ihventioii   etfnslstl  in  e6ttibtiltng 
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a  golosh  or  OTer-shoe  of  India-rubber, 
guUa-percha,  or  other  material,  with  a  boot 
or  shoe,  either  manafiiotured  in  the  ordinary 
manner,  or  without  a  sole,  or  mi^nuftiotured 
in  such  manner  as  to  fbrp  a  fixed  lining  to 
the  golosh  or  over-shoe,  in  place  of  maCinpf 
the  latter  sepi^rate  Aroip  the  boot  or  shoe,  as 
heretofore. 

WoopcocK,  W.,  T.  Blackburn,  and  ^. 
Shallbt.  improvements  in  the  ptiiont  <if 
tt^am-etufinet^  which  improvements  are  also 
appUeable  to  pump-buekets.  Patent  ^^ie^ 
September  4,  1855.    (!{o.  1996.) 

The  object  of  this  invention  is  to  construct 
the  metallic  rings  or  packings  of  pistons 
and  pump-buckets  so  that  tney  shall  be 
pressed  against  their  cylinders  or  barrels  by 
the  steam  or  water  actmg  against  their  in- 
ternal surfaces,  and  against  the  bodies  or 
abelU  of  the  pistons  qr  buckets. 

James,  W,  H.  Improvements  \n  steam^ 
engines.  Patent  dated  September  4,  1855. 
(No.  1998.) 

A  description  of  this  invention  will  be 
giren  hereafter. 

CoNiAM,  T.  T.  Improvements  in  tiles  for 
rotfing.  Patent  dated  September  4,  1855. 
(No.1999.) 

This  invention  consists  in  n^aking  tiles 
with  ed^es  turned  up  on  three  sides,  sq  as 
to  lock  into  each  other. 


^liqVftlQIIAI.  «yBC|VI04TiPlli|  VQT   rRo. 
OBBDBD  WITH. 

Gedqe,  J.  improvements  in  the  manufac- 
ture  </  casks  or  barrels.  (A  communica- 
tion.) Applicatiop  dated  August  30,  1855. 
(No.  1957.) 

It  is  proposed  for  the  purpose  of  heading 
puncheons,  hogsheads,  or  other  casks,  fp 
use  an  apparatus  which  takes  up  and  firmly 
holds  together  all  the  nieces  comprising 
what  is  technically  ter|nea  the  heading.  On 
3  plane  or  scale  are  pli^ced  two  crafpp  irons, 
one  of  them  being  movable ;  the  paf ts  are 

fathered  together,  aq4  secured  by  a  vice, 
his  effected,  with  two  screws  the  wood  » 
firmly  secured  to  the  scale  or  plane  afore- 
said ;  the  circle  is  then  struck  In  the  usual 
manner,  and  by  a  single  saw-ci^t  the  l^ead  \% 
formed. 

Stansrury,  C.  F.  An  improvf4  pk^ne- 
iron.  (A  communication.)  Appliputjon 
dated  August  SO,  185q.    (No.  1^58.) 

This  invention  consists  in  forming  a 
plane-iron,  by  placing  between  iron  plates, 
of  the  shane  of  those  which  forin  i\\e  ordi- 
nary double  plane-iron,  a  steel  plate,  which 
may  be  advanced  or  drawn  bacK,  and  fi^ed 
in  any  desired  position,  by  means  of  screw9 
or  a  single  set  screw. 

Stansbury,  C.  F.     a  machine  for  split.. 


I   Hng  leather  and  fir  anah^ons  purposes.     (A 
eomiiiunication.)    ApplioatioQ  dated  Au- 
<   gust  80, 1855.    (No.^19^0.) 

This  invention  consists — 1.  Of  a  disc  cut- 
ter, having  a  simultaneous  rotary  and  reci. 
Srocatuig  movement  relative  tq  the  machine 
I  a  plane  at  right  angle«  to  the  axis  of 
rotation  for  producing  a  **  drawing  cut." 
2.  Of  certain  devices  for  feeding  or  drawing 
the  leather  and  confining  it  in  close  con- 
tact ^ith  a  gauge  bed  or  bar,  viz.,  an  end. 
less  apron,  passing  over  an  elevated  bed 
and  rollers,  combined  with  another  roller, 
having  a  greater  surfiice  speed  than  that  of 
the  aprop.  8.  Of  certain  devices  for  ob- 
taining an  increased  feed  or  draft,  for  the 
purpose  of  drawing  out  the  )>uclcers  which 
exist  in  sides  of  Ici^ther,  or  which  may  be 
caused  by  tl^e  operation  of  the  machine, 
viz.,  a  draft  roller  so  constructed  that  it 
shall  have  a  p^reater  surface  speed  in  some 
portions  of  it  ^an  in  others. 

Jennings,  H.  0.  An  improved  compound 
or  medicine  for  cholera  and  diarrhoea.  Ap- 
plication dated  August  80,  1855.  (No. 
1962.) 

This  medicine  consists  of  a  combination 
of  anhydrous  acetate  of  amn)onia ;  tinctura 
opii ;  tinctura  guava  ammoniata ;  creta  pre- 
parata;  sether,  sulphuric ;  essential  oil  men- 
thsB  piperatsB ;  and  syrupus  simplex. 

Palmer,  W.  R.  Improvements  in  ivriting 
deskSf  which  can  be  used  in  the  dqrk^  or  after 
a  person  has  retired  for  the  night,  or  by  the 
blind,  or  those  with  weak  eyesight.  Appli- 
cation dated  August  81, 1S5^.    (No.  196^.) 

The  inventor  constructs  a  box  about  10 
inches  long,  6  wi<)e,  and  3  deep.  The  top, 
for  about  half  its  length,  is  hinged  at  tlie 
epdso  as  to  be  elevated,  and  underneath  it  is 
a  cylinder  on  which  is  wound  a  continuous 
sheet  of  paper,  which  as  it  is  unwound  passes 
np  over  the  unhinged  portion  of  (he  top 
which  forms  a  writing  tablet,  and  then 
between  tvo  cylinders  forked  by  a  finger- 
wheel.  The  unwinding  of  the  paper  is  re- 
gulated by  a  pawl  which  falls  into  this 
wheel. 

DoDDS,  T.  Improvements  in  the  construc- 
tion of  an  apparatus  for  heating  all  kinds  of 
furnaces  with  coal  or  [other  gases.  Applica- 
tion dated  September'!,  1855.    (No.  1973.) 

The  inventor. describes  certain  arrange* 
ments  for  heating  furnaces  with  gases,  which 
cannot  well  be  described  vjrithout  illus- 
trative  drawings. 

Job,  a.  M.,  and  E.  Toml|Nson.  A  new 
article  to  be  called  "India-rubber  leather 
cloth,**  applicable  to  covering  roofs,  floors, 
trunks,  arid  for  other  similar  purposes.     Ap- 

flication  dated  September  I,  1855.     (No* 
974.)    • 

This  invention  comprises — l.The  combin- 
ing of  particles  of  leather  with  masticated 
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India-rubber,  or  gutta  percba  or  with  both ; 
alto,  the  mixmg  of  metal-duit  or  filings  with 
masticated  India-rubber  or  gutta  percha,  by 
means  of  mastication  or  by  roller  pressure'; 
the  softening  of  the  India-rubber  or  gutta 
peroha  to  cause  the  adhesion  of  such  dust 
BO  prepared  by  any  of  the  well-known 
solvents.  2.  The  printing  and  colouring 
the  mixture  aocormng  to  the  taste  of  .the 
manufacturer,  either  by  means  of  blocks 
or  cylinders.  8.  Its  application  when  ma- 
nufactured to  all  purposes  for  which  it  may 
be  found  useful. 

Bentley,  T.  Improvements  in  apparatus 
for  heating  water  or  other  fluids  by  gas.  Appli- 
cation dated  September  1,  IS55.  (No.  1978.) 

The  inventor  constructs  a  portable  appa- 
ratus in  such  manner  that  it  may  be  im- 
mersed in  the  fluid  to  be  heated,  and  when 
the  desired  heat  has  been  obtained  be  re- 
moved. For  this  purpose  a  gas  burner  is 
fixed  in  a  vessel,  by  preference  of  a  conical 
form  at  its  lower  parts,  and  closed  at  the 
bottom,  having  a  descending  tube  to  convey 
air  to  the  burner,  and  an  ascending  tube  or 
chimney  to  carry  off  the  products  of  com- 
bustion. Those  parts  are  made  of  such  a 
height  as  to  be  greater  than  the  depth  of 
water  or  fluid  to  be  heated.  The  gas  is 
supplied  to  the  burner  by  an  India-rubber 
or  other  flexible  tube.  When  such  appa- 
ratus is  to  be  used,  the  gas  is  to  be  lighted, 
and  the  apparatus  is  to  be  immersed  m  the 
water  or  fluid,  and  retained  immersed  (by 
being  weighted)  till  the  desired  tempera- 
ture has  been  attained. 

M'LiESH,  W.  Improvements  in  steam- 
boiler  and  other  furnaces  and  in  the  prevention 
of  smoke.  Application  dated  September  S, 
1855.    (No.  1981.) 

In  applying  this  invention  to  internally 
flued  boilers  in  which  the  furnace  is  at  one 
end  of  the  main  internal  flue,  a  bridge  or 
archway  is  built  over  the  front  portion  of 
the  grate  bars,  extending  backwards  a  suit* 
able  distance  over  the  furnace.  This  arch- 
way is  built  so  as  to  leave  a  thin  or  narrow 
space  between  itself  and  the  inside  of  the 
boiler-flue,  through  which  space  air  is  ad- 
mitted from  the  front,  in  such  a  manner  as 
to  cover  or  envelop  the  furnace  flames  in 
the  form  of  a  tliin  sheet,  as  it  issues  into 
the  furnace  space  at  the  back  end  of  the 
archway,  being  heated  by  the  archway  in 
its  passage  over  it. 

Sy,  E.  a  new  method  of  obtaining  motive 
power.  Application  dated  September  8, 
1855.    (No.  1987.) 

This  invention  consists  of  an  attempt  to 
convert  into  motive  power  the  upward  pres- 
sure exerted  by  a  fluid  upon  a  body  im- 
mersed in  it,  by  means  of  a  number  of  hol- 
low cylinders,  contained  In  a  hollow  roller, 
and  carried  by  a  wheel. 


Flynn,  H.  £.  Making  connections  6e- 
tween  and  adapting  apptiances  to  loeomotiwes 
and  all  descriptions  tf  raUwatf  carriages, 
whereby  the  possibility  of  accidents  restMsg 
from  the  breakage  or  dislocation  qf  their 
wheels  or  axles  is  prevented  or  the  chances 
thereof  greatly  diminished.  Application 
dated  September  3,  1855.    (No.  1989.) 

This  mvention  consists  in  uniting  the 
locomotives  and  several  carriages  of  a  train 
by  means  of  hollow  cylindrical  or  socket 
buffers  and  counter  cone-headed  spindle 
buffers,  so  that  with  ordinary  couplinga 
perfect  support  and  reciprocal  action  on  the 
several  carriages  is  obtained,  preventing,  in 
the  event  of  breakage  or  dislocation  of 
wheels  or  axles,  their  falling  over,  &e.  The 
appliances  consist  of  a  solid  fiat  bar  of  iron, 
fastened  athwart  the  under-snrfaoe  of  the 
fVame,  and  baring  its  ends  bent  at  right 
angles,  or  nearly  so,  down  to  the  azlet,  and 
having  hinged  thereto  a  loose  iron  collar 
which  encloses  the  axle,  leaving  a  space  all 
round,  and  without,  in  any  part,  touching 
or  interfering  with  the  axle  until  accident 
calls  it  into  play,  to  support  or  retain  the 
axle  in  or  near  its  proper  position. 

Flynn,  H.  £.  Making  signal  communi- 
cations between  the  guards  and  drivers  rf  rail- 
way trains  in  transitu,  and  also  in  cases  rf  ac- 
cidents, making  cautionary  signals  to  trains 
approaching  either  from  hrfore  or  behind.  Ap- 
plication dated  September  8,  1855.  (No. 
1990.) 

"This  invention  consists  in  fixing  in  front, 
and  facing  the  engine  driver  and  stoker,  or 
in  other  suitable  position,  without  impeding 
the  forward  view,  an  a^justible  mirror  or  re- 
flector of  a  one  or  more  sided  plane,  flat,  or 
other  surface,  on  which  plane  or  planet  fall 
or  strike,  and  are  reflected,  the  rays  from  a 
powerful  lamp  so  placed  on  the  guard's  car- 
riage or  in  other  proper  position,  ao  as  to  be 
capable  of  throwing  on  the  driver's  mirror 
or  mirrors,  preconcerted  or  conventionally 
agreed  on  coloure4  or  non-coloured  lights.*' 

Taylor,  J.  O.  Improvements  m  coo^i^, 
covering,  or  plating  metallic  surfaces.  Appli- 
cation dated  September  4,  1855.  (No. 
1997.)  - 

This  invention  consists  in  the  application 
of  aluminium,  either  by  galvanic  action  or 
by  the  old  method  of  plating  with  sheets,  as 
a  coating  for  metallic  surfaces. 

'Foster,  D.  G.  Improved  means  rf  emp- 
porting  or  training  plants.  Application 
dated  September  4,  1855.    (No.  2,000.) 

The  inventor  constructs  a  metallic  tripod 
or  stand,  in  the  centre  of  which  an  iron  rod 
is  secured.  On  this  rod  sliding  pieces 
move,  having  at  their  extremities  two  holes 
which  receive  the  ends  of  a  metal  rin^ 
which  encircles  the  plant  The  sliding 
pieces  may  be  keyed  at  diffi»rent  heights. 
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Dated  December  22,  1855. 

<  2899.  John  6edce»  of  WelUngton-ttrett  South, 
Straad»  MiddlMox.  iDprorementi  in  ctttHng  and 
folding  paper  to  form  letten  or  notos  and  enve- 
lopea  In  one  piece.  A  communication  from  Oull- 
laume  Piene,  of  Clicby  la  Oarenne,  in  the  Empire 
of  France. 

Dated  February  14, 1856. 

377.  John  Conrad  Meyer,  of  Paris,  France,  civil 
engineer.  Improvementa  in  machinery  for  rolling 
metal. 

Dated  February  27,  1856. 

501 .  lYilUam  Holden  Jennings,  of  Birmingham, 
Warwick,  manufacturer.  An  Improyement  or 
improTements  in  the  manufacture  of  the  guards 
and  heel  plates  of  guns,  which  improvement  or 
improvements  may  also  be  applied  to  the  manu- 
facture of  lasso  rings  and  manUlat. 

Dated  March  I,  1856. 

537.  Francois  Rualem,  of  Rue  de  Paris  4  Belle- 
ville, France,  milkman.  An  improrement  In  the 
manufketure  of  Aiel. 

DaUd  March  4,  1856. 
650.  Charles  Thomas  Rosenberg,  of  Clarence- 
terrace,  Camberwell  New-road.    Improvements  in 
ornamenting  china,  glass,  and  other  surfaces, 
when  transferring  printed  impressions. 

Dated  March  17,  IS56. 

634.  George  Hills,  of  Belmont-hai,  Lee,  Kent. 
Improvements  in  treating  Iktty  and  oily  substances 
so  as  to  obtain  stearine  and  oleine  in  separate 


636.  James  Amos,  of  Frlndsbury,  Kent.    Au 
ImproTed  flour  dressing  machine. 
/  638.   Robert  Thomson,   of  Glasgow,    Lanark, 

manager.    Improvements  in  weaving. 

Dated  March  18,  1856.     . 

640.  Peter  Armand  Lecomte  de  Fontainemo- 
reau,  of  Rue  de  I'Ecbiquier,  Paris,  France.  Im- 
provements in  chums.    A  communication. 

642.  Thomas  Bird,  of  Manchester,  Lancaster, 
engineer,  and  Thomas  Rose,  of  the  same  place, 
engineer.    Certain  Improvements  in  castors. 

644.  Kdwin  Pettitt,  of  Manchester,  Lancaster. 
Improvements  in  machinery  for  preparing  cotton 
and  other  fibrous  substances. 

648.  WDliam  Smith,  of  Salisbury-street,  Adelphi. 
Improvements  in  the  means  of  economising  heat 
In  locomotive  engines.  A  communication  flrom 
Augutte  Quanonne,  of  Toumay,  Belgium. 

Dated  March  19,  1856. 

651.  Richard  Morgan,  of  Acton,  Middlesex, 
gentleman.    A  cellular  purse. 

652.  Thomas  Richardson  of  Hartlepool,  Dur- 
ham, engineer,  and  George  William  JalTreys,  en- 

i(ineer,  of  Hartlepool,  Durham.    Improvements 
n  marina  steam  engines. 

653.  Augustus  Daere  Lacy,  of  Hall  House, 
Knayton,  near  Think,  Yorkshire,  gentleman. 
Improvements  in  certain  apparatus  for  taking  up 
and  delivering  mail  bags  and  other  packages  hem 
a  railway  carriage  or  carriages  whilst  the  train  is 
in  motion. 

664.  Bnroet  Solomon  Cohen,  of  Magdalen-row, 
Groat  Prescot-street,  Middlesex.  An  Improvement 
In  the  manufacture  of  chimney-pieces,  shop-fronts, 
pUlare,  pilasters,  slabs,  vases,  and  ornamental 
parts  of  buildings. 

6ft5.  John  Davie  Morries  Stirling,  eso.,  of  Black- 
grange,  Clackmannanshire,  North  Btltain.  Im- 
provemento  in  steel  and  its  manu&eture. 

666,  Baxnet  Solomon  Cohen,  of  Magdalen-row, 
GrmtPreteot-atnet,  Middlesex.  An  iDpfOTement 
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in  the  manufacture  of  penholders,  handles,  knobs, 
finger-plates,  and  umbrella  and  parasol  furniture. 

657.  Eiy  Smith  Stott,  of  Halifax,  woollen  mann- 
fhoturer.  Improvements  in  the  maaufkctare  of 
mohair,  alpaca,  and  worsted  pile  fabrics. 

658.  David  Cope,  of  Birmingham,  Warwick, 
mannfhoturer.  A  new  or  improved  manufacture 
of  spoons,  forks,  and  ladles. 

659.  AllVed  Vincent  Newton,  of  Chancery-lane, 
Middlesex,  mechanical  draughtsman.  Improved 
means  for  separating  substances  of  dlfibrent  spe- 
cific gravities.    A  communication. 

660.  John  Bishop  Hall,  of  New  York,  United 
States.  Improvements  in  preparing  and  treating 
pictures. 

661.  Charles  Frederick  Parsons,  of  Lambeth, 
Surrey,  engineer.  Machinery  to  be  employed  in 
the  bleaching  and  dyeing  of  cloths,  yams,  and 
fabrics. 

662.  Richard  Archibald  Brooman,  of  166,  Fleet- 
street,  London,  patent  agent.  Improvements  in 
balance  slide  valves.    A  communication. 

Dated  March  20,  1856. 
€63.  John  Leighton,  of  Brewer-street,  Golden- 
square,  Middlesex.     A  luminoos  fire-place  and 
s^f- supplying  smoke-consumer. 

664.  Peter  Armand  Lecomte  de  Fontahiemo- 
reau,  of  South-atreet,  Finsbaiy,  London.  Im- 
provements in  looms  for  weaving.  A  communi- 
cation. 

665.  James  Wadsworth,  of  Hazelgrove,  near 
Stockport,  Chester,  machine-maker.  Improvements 
in  the  ventilation  of  mines,  or  in  the  means  of  re- 
moving noxious  gases  therefjrom,  and  in  machinery 
or  apparatus  to  bo  used  for  that  purpose. 

666.  John  Watson  Burton,  of  Eye,  and  George 
Pye,  of  Ipswich,  Suffolk,  flax  manufkcturers.  Im- 

Srovements  in   treating   flax,  hemp,  and  other 
brous  matters  requiring  like  treatment. 

667.  IVilliam  Charles  Theodore  Schaeflkr,  of 
Bradford,  York.  An  improvement  in  treating 
soap-suds  and  wash«waters. 

668.  John  Davie  Morries  Stirling,  eso.,  of  Black- 
grange,  Ciaokmancanshlre,  North  Britain.  Im- 
provements in  mounting  heavy  ordnance  for  naval 
purposes.  A  communication  Arom  M.  Delvigne, 
of  Paris. 

669.  John  Trueman,  of  Castle-street,  Belfast, 
Ireland,  baker  and  confectioner.  Impiovemeuta 
in  ovens  for  baking. 

670.  William  Drummond,  of  Smith-street,  King's- 
road,  Chelsea,  Middlesex,  surveyor.  Improve- 
ments in  spring  hinges  for  swing  doors. 

Dated  March  22,  1856. 

671.  James  Murphy,  of  Newport,  Monraonth, 
civil  engineer.  ImprovemenU  in  means  or  appa- 
ratus for  stopping  or  retarding  vehicles  used  on 
rail  or  other  roads,  which  improvements  are  also 
applicable  to  the  brake  wheels  in  connection  with 
sUtionary  engines.  .  ^  ...  ....   «^, 

672.  George  Henry  Brookes,  of  Dalkeith,  Edin- 
burgh. Improvements  in  stoves,  grates,  or  fire- 
places. 

673.  William  Brierley  and  James  Platts  Brierley, 
of  Cleckheaton,  York,  machine-makers.  Improve- 
ments In  looms  for  weaving. 

674.  Walter  Glover,  of  Salford,  near  Manchester, 
Lancaster,  dyer  and  finisher.  Improvements  in 
the  construction  and  arrangement  of  machinery  or 
apparatus  for  dampingand  beetling  woven  fabrics. 

675.  Henry  Pratt,  engineer,  of  Worcester.  Cer- 
tain improvements  In  the  construction  of  union 
mills,  and  in  the  application  of  the  motlve-power 
apparatus,  and  machinery  connected  with  the  ma- 
nufiieture  of  fiour  and  bread,  parts  of  which  are 
also  applicable  for  other  useful  purposes. 

676.  James  Septimus  Cookings,  civil  engineer, 
of  Ann-street,  Birmingham,  Warwick.  An  im- 
proved envelope,  and  which  said  envelope  he  pro- 
poaea  deaignating  as  the  despatch  or  return  enve- 
lope. 
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•77.  John  Hauf  Jolmton,  of  Uaooln't-lnn- 
fifldt,  MlddloMX,  gmtlemaa.  Impro^emmU  In 
wMVing  by  oloctrle  powM,  and  in  the  machinery 
or  apmuratua  employed  therein.  A  communlcalton 
from  M.  Louii  Bolmida  Banker,  President  of  the 
Eleetro  Weaving  Comptny,  at  Turin,  Sardinia. 

67B.  John  Jonei  and  Alexander  Canningham 
Shirreff,  of  Glasgow,  Lanark,  North  Brluin,  engi- 
neers. Improvements  in  the  oonstruotion  and 
application  of  rotatory  motive-power  engines  and 
pnmps. 

679.  John  Henry  Johnson,  of  Linooln's-lnn- 
fields,  Middlesex,  gentleman.  Improvements  in 
eleotro -magnetic  printing  telegraphs.  A  commu- 
nication from  Charles  Claude  Etienne  Mlnie,  Com- 
mandant of  the  School  of  Fire-arms  at  Vincennes, 
France,  and  Louis  Francois  Clement  Breguet,  of 
Paris,  France. 

680.  Henry  Brlerly,  of  Chorley,  Lancaster,  ma- 
chinist. Improvements  in  self-acting  mules  for 
spinning  and  doubling. 

681.  John  Hinka  and  Oeorge  Wells,  of  Birming- 
ham, Warwick,  manufacturers  and  copartners. 
Improvements  in  metallic  pens  and  penholders. 

682.  Oustav  Oeorg  Anton  Ludwlg  Michael 
Schelhom,  of  Birmingham,  Warwick,  merchant 
and  manufacturer.  A  new  or  improved  pen- 
holder. 

683.  Charles  Carey,  of  Union-grove,  Wandswerth- 
Toad,  Surrey.    Improvements  in  shower-baths. 

685.  Charles  Carey,  of  Union-grove,  Wandsworth- 
road,  Surrey.  Improvements  in  the  vessels  and 
filters  used  for  making  infusions  of  coffbe  and 
other  subitances. 

688.  Jolin  Juckes,  of  Dame-street,  Islington. 
Improvements  in  furnace-bars. 

687.  Charles  Carey,  of  Union -grove,  Wands- 
worth-road,  Surrey.  Improvements  in  presses  for 
copying  letters  and  other  documents,  and  for  other 
uses. 

688.  Edmund  Barber,  of  Tring,  Hertfordshire. 
Improvements  in  mangles* 

Dated  March  24,  1856. 

690.  Thomas  Heaton,  of  Blackburn,  Lancaster, 
engineer.  Improvements  in  self-acting  doors  and 
gateways. 

601.  James  Bryant  the  younger,  of  Plymouth, 
Devon,  sugar-refiner.  Improvements  in  machinery 
or  apparatus  for  the  re-burning  of  animal  chsrcoal. 

692.  James  Robertson,  of  Ardrossan,  Ayr,  N.  B., 
engineer.  ImproyemenU  in  transmitting  motive 
power. 

694.  Peter  Brown,  of  Liverpool,  Lancaster,  com 
merchant,  and  Oeorge  Brown,  of  the  same  place, 
com  merchant.  An  improved  ash-pan  for  fire- 
grates. 

695.  Richard  Husband,  of  Manchester,  Lancas- 
ter, hat-manufacturer.  Certain  improvements  in 
the  manufacture  of  hats. 

696.  John  Tysoe,  Charles  Tysoe,  ootton-spinners 
and  manufacturers,  and  Peter  Fozcroft,  manager, 
of  Salford,  Lancaster.  Certain  improvements  in 
machinery  or  apparatus  for  roving,  spinning, 
and  doubling  cotton  and  other  fibrous  substances. 

697.  William  Pitt  and  Edwin  Turner  Davies,  of 
Birmingham,  Warwick,  brass-founders.  Improve- 
ments in  the  manufacture  of  brackets  and  castors 
for  furniture. 

698.  William  Clay,  of  Liverpool,  Lancaster,  Iron- 
merchant.  Improvements  in  the  manufacture  of 
wrought  or  bar  iron. 

699.  William  Edward  Newton,  of  Chancery-lane, 
Middlesex,  civil  engineer.  An  improved  coupling 
for  connecting  carriages,  locomotives,  and  all  vehi- 
cles used  on  railways.    A  communication. 

709.  William  Edward  Newton,  of  Chanctry-lane, 
Middlesex,  civil  engineer.  Certain  improvements 
in  cranes.    A  communication. 

DaUd  March  25,  ]85i). 
701.  Robert  Caunce,  of  Bolton-le-Moors,  Lancas- 


ter, manager.  ImnroTtmanta  in  the  machines  for 
spinning  called  mmes. 

703.  Louis  Antoine  Oiaard,  of  Rne  de  I'Echi- 
quier,  Paris,  France.  Improvements  in  eiaatio 
mattresses  and  cushions. 

705.  WillUm  Foster,  of  Black  Dike  MUls.  BrAd- 
ford,  York,  spinner  and  manufacturer.  ImproTe- 
ments  In  looms  for  weaving. 

707.  John  Dearman  Dunnicliffe,  of  Nottingham, 
lace-manufacturer,  and  Stephen  Bates,  of  Radford, 
Nottingham,  machinist.  Improvements  in  the 
manufacture  of  twist  lace  and  weavinga. 

709.  James  Hargraves,  of  the  Woollen  Works, 
Carlisle,  Cumberland.  Improvements  in  the  appa- 
ratus used  for  dyeing  fabries. 

711.  William  Ball,  of  Chicopee,  Hampden,  Mas- 
sachusetts, United  States.  Improvements  in  ma- 
chinery for  stamping  ores. 

713.  William  lUlngworth,  of  Manchester,  Lan- 
caster, gentleman.  CerUin  improvements  in  print- 
ing or  colouring  china,  earthenware,  or  other 
ceramic  manufactures,  and  in  the  machinery  or 
apparatus  connected  therewith,  and  also  improve- 
ments in  the  subsequent  treatment  of  such  nunu- 
factures. 


PATENT  APPLIED  FOB  WITH  COMPLETE 
SPECIFICATION. 
789.  Constant  Joufifrqy  Dumiry,  of  Paris,  in  tha 
Empire  of  France.    Improvements  in  smoke-pre- 
venting apparatus.    March  27, 1856. 


NOTICES  OF  INTENTION   TO 
PROCEED. 

{From  the  ** London  GateiU,**  April  8M, 
1856.) 

S652.  Juliana  Martin.  An  improved  self-acting 
incubator. 

2700.  John  Ramsbottom  and  John  Charles 
Dickinson.  Improvements  in  machinery  or  ap- 
paratus for  measuring  and  registering  water  and 
other  fluids,  and  obtaining  motive  power  from  the 
same. 

2704.  Richard  Hancock.  Cleaning  and  sepa- 
rating ores  of  every  description  when  brought  into 
a  state  of  low  pulverization. 

8710.  John  Gardner.  A  method  of  treating  Ua 
fur  economizing  its  use  and  transpoit. 

2713.  William  Augustus  Woodlcy.  Improve- 
ments In  the  manufacture  of  paper  bags. 

2714.  George  Harrison  and  William  Mitchell  the 
younger.  Improvem^ts  in  machinery  for  roving, 
spinning,  and  winding  worsted,  cotton,  and  other 
fibrous  materials. 

2716.  David  Anderson.  Improvements  In  ma- 
chinery or  apparatus  for  the  preparation  or  manu- 
facture of  felt  and  other  fibrous  msterials. 

2721.  Alexander  Watt.  An  improvement  In 
coating  iron  and  steel  with  zinc. 

2725.  William  HartcHffe.  Certain  improvemenU 
in  weighting  the  top  rollers  of  machinery  used  in 
preparing  and  spinning  cotton  and  other  fibrous 
materials. 

2732.  John  Moffkt,  An  Improvement  or  Im- 
provements in  the  manufacture  of  metallic  spoons, 
forks,  and  ladles. 

2785.  Thomas  Mara  Fell.  An  improved  ships' 
cooking  and  distilling  apparatus,  and  improve- 
ments for  the  production  of  fresh  water  from  sea 
or  salt  water. 

2741.  Jonas  Marland  and  Samuel  Marland.  Cer- 
tain improvements  in  pojrer  looms. 

2745.  Arthur  Paget.  Improvements  in  ma- 
chinery or  apparatus  for  the  manufacture  of  looped 
or  other  fkbrlcs. 
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3755.  Aagltr  ICatdi  PMklna.  ImprovtiiMnti 
in  apparatus  for  generating  steam. 

2756.  FredeHd  Samson  Thomai  and  Wnilam 
Evans  Tillejr.  Improvements  In  producing  alu- 
minium and  its  alloys,  and  in  plating  or  coating 
metals  with  aluminium  and  allqjri  composed  of 
aluminium  and  other  metals. 

2757.  Angler  March  Perkins.  Improrements  in 
varmlng  biUldlags  and  i^trtments  by  hot  water. 

i772.  Joseph  Qapking.  Improvements  in  ma- 
cblnery  for  supplying  fuel  and  air  to  furnaces. 

2782.  Thomas  Heppleston  and  John  Hunter. 
Certain  improvements  in  machinery  or  apparatus 
for  stretching  and  finishing  ywrns  or  threads. 

2846.  Cbarlee  Bracegirdle.  Improvements  in 
the  manufacture  of  bolting  cloths  employed  in 
dressing  flour. 

t870.  GMrge  Bow  and  Thomas  Wilkes.  New 
or  improved  machinery  for  the  manufacture  of 
bolts,  rivets,  spikes,  screw-blanks,  screws,  nuts 
for  screws,  and  washers.  . 

2918.  Alexandre  Tolhausen.  Certain  improve- 
ments in  railway  axle  boxes.    A  communication. 

2932.  John  Grist.  Improvements  in  machinery 
for  the  manufacture  of  staves  and  parts  of  ca^ks, 
•nd  for  foiming  tbem  into  casks,  barrels,  and  other 
like  vfsiels. 

2940.  Henry  George  Bally.  Improvements  in 
machinery  for  digging  and  forking  land. 

28.  Charles  Maridep.  Improvements  in  the 
▼entllation  of  sewers,  tunnels,  mines,  and  other 
confined  places. 

99.  Adolf  Pollak.  Treating  waste  oily  matters 
to  obtain  a  product  applicable  to  the  manufacture 
of  soap  and  other  useml  purposes  in  the  arts. 

276.  Charles  Robert  Moate.  An  improvement 
in  securing  and  sustaining  the  rails  of  railways. 

279.  Andrew  Lamb  and  John  Ronalds.  An  im- 
provement in  the  construction  of  iron  ships, 
boats,  and  other  similar  structures. 

286.  Charles  Catherine  Joubert  and  Leon  Andr6 
Bordler.   Improvements  in  motive  power  engines. 

555.  Thomas  Steven.  Improvements  in  the 
construotion  of  open  and  close  stoves,  which  im- 
provements are  applicable  in  part  to  kitchen 
ranges  and  boiler  fire-places. 

890.  Bdooard  Delas.  A  method  or  methods  of 
and  apparatus  for  extracting  oils,  fats,  greases, 
Mid  reiins  from  bonea,  raw  wool,  seeds,  and  other 
anbstances  containing  the  same,  and  recovering  a 
certain  agent  employed  In  the  process. 

475.  Bennett  Johns  Heywood.  An  improved 
holder  for  leads,  slate,  and  other  marking  mate- 
rials, applicable  also  as  a  case  for  other  articles. 

476.  Frederick  Kersey.  An  improvement  in  the 
nianufacture  of  drain  pipes. 

541.  Julius  Iloman.  An  improved  mode  of 
driving  sewing  machines. 

568.  Richard  Philp.  Improvements  in  paddle- 
wrheels  for  propelling  vessels  in  water. 

563.  Roliert  Morrison.  Improvements  in  pile 
driving  machinery. 

609.  George  Rees.  An  improved  method  of 
producing  figured  or  ornamental  surfaces  on  glass. 

019.  William  Yates.  An  improvement  in  fur- 
naces. 

621.  William  Edward  Newton.  Improved  ma- 
chinery for  separating  gold  and  other  metals  from 
their  ores.    A  communication. 

626.  Robert  Walter  Winfleld,  John  Slmms,  and 
Thomas  Lloyd.  Improvements  in  the  construction 
suid  ornamentation  of  metallic  liedsteads,  and  other 
articles  of  metallic  furniture. 

628.  Joseph  Dumas.  An  improved  description 
of  tile.    A  oommanieation. 

631.  Charles  Randolph  and  John  Elder.  Im- 
provements in  marine  engines. 

654.  George  Hills.  Improvements  in  treating 
fatty  tnd  oily  substances  so  as  to  obtain  stearin e 
and  oleine  in  separate  states. 

n3S.  Robert  Thomson.  Improvements  in  weav- 
ing. 


655.  John  Davie  Monies  Btlriing.  Improve- 
ments in  steel  and  Its  maQuAetnre. 

657.  Ely  IJmith  Stott.  Improvements  in  the 
manufacture  of  mohair,  alpaca,  and  worsted  pile 
fabrics. 

658.  David  Cope.  A  new  or  improved  manafkc- 
ture  of  spoons,  forks,  and  ladles. 

660.  John  Bishop  Hall.  Improvements  in  pre- 
paring and  treating  pictures. 

662.  Richard  Arohlbald  Brooman.  Improve- 
ments in  balance  slide-valves.    A  communication. 

677.  John  Henry  Johnson.  Improvements  in 
weaving  by  electric  power,  and  In  the  machinery 
or  apparatus  employed  therein.  A  communication. 

678.  John  Jonea  and  Aletander  Cunningham 
Shlrreir.  Improvements  in  the  construction  and 
application  of  rotatory  motive-power  engines  and 
pumps. 

701.  Robert  Cannee.  Improvements  in  tbo  ma- 
chines for  spinning  called  mules. 

705.  Wllluim  Foster. .  Improvements  in  looms 
for  weaving. 

711.  William  Ball.  Improvements  in  machinery 
for  stamping  ores. 

Opposition  can  be  entered  to  the  granting 
of  a  Patent  to  any  of  the  parties  in  the  above 
List}  who  have  given  notice  of  their  inten- 
tion to  proceed,  within  twenty-one  days  from 
the  date  of  the  Gazette  in  which  the  notice 
appears,  by  leaving  at  the  Commissioners*- 
office  particulars  in  writing  of  the  objection 
to  the  application. 
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37.  Joseph  Wright. 
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92.  Harry  Emanuel. 
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The  above  Patents  all  bear  date  as  of  the 
day  on  which   Provisional   Protection  was 
granted  for  the  several  inventions  men- 
tioned above. 
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Wa  hope  none  of  our  Correspondents  will  feel 
disappointed  on  finding  that  their  letters  on 
* '  Mechsn  I cal  Locomotion  "  are  not  inserted.  The 
number  received  ii  so  disproportionate  to  our 
ipace  that  many  are  of  necessity  excluded.  As  we 
do  not  Intend  the  present  controverey  to  proceed 
to  the  lame  length  as  the  recent  one  on  the 
"  Moon's  Motion"  (which  Is  now  transferred  to  the 
columns  of  the  Time»)t  we  are  obliged  to  reject 
many  communications  respecting  It,  particularly 
as  the  principal  disputants  require  considerable 
space. 


Accumulator.— T}At  address  you  rtqnire  Is,  we 
believe,  R.  K.  Hodges,  44,  Southamptoo-row, 
Russell-square,  London. 

The  Iwcntor  of  Oardncr'a  Smoke-eonMUwOag 
Furnace.— We  are  compelled  to  postpone  the  in- 
sertion of  your  letter. 

ff.  BroaditatU.—Yonn  is  received,  and  will  pro- 
bably be  inserted. 

C.  J.  Rtcordon  and  D.  MushH.—Ow  first  notice 
will  explain  the  non-appearance  of  your  commn- 
nlcations. 
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BAKER»S  PATENT  METHOD  OP  SUSPENDING  BELLS. 


VOL.  IXIV. 


ON  LARGE  BELLS,  A5D  BELL  MACHINERY. 

A  series  of  very  useful  and  entertaining  papers  on  large  bells  and  bell  macbinerj,  fol- 
lowed by  discussions  of  much  importance,  has  been  brought  before  the  Royal  Institute  of 
British  Architects  during  the  past  and  the  present  year.  As  several  improvementa  in  the 
methods  of  hanging  and  ringing  bells  have  been  introduced  therein,  we  propose  laying 
before  our  readers  a  few  articles  which  shall  embody  all  the  most  imporUat  tad  interesting 
portions  of  those  papers  and  discussions.    We  begin  with 

A  DESCRtPTION  OF  SOME  ALTERATIONS  IN  BELLS,  AND  BELL  M ACRtNERY, 
BY  W.  L.  BARER,  C.E. 

Read  at  the  Ordinary  General  Meeting  of  the  Royal  Institute  of  British  Architects^ 

March  6,  1855. 

The  alterations  to  be  described  were  planned  for  the  purpose  of  improving,  and  not  of 
radically  changing  the  existing  system  of  bell  mechanism ;  they  are  not  intended  to  super- 
sede the  athletic  exercise  of  bell-ringing,  but  to  furnish  the  ringer  with  a  more  perfect 
instrument  They  will  at  the  same  time  render  bells  much  more  durable,  simpTHy  their 
gear,  and  render  it  more  impervious  to  the  inroads  of  time  aftd  weather,  and  lesa  liable  to 
derangement  Before  entering  upon  the  particulars  of  my  plan,  it  will  be  necessary  (o 
describe  the  principal  features  and  details  of  the  ordinary  system  of  bell  machinery,  and 
the  manner  in  which  a  bell  is  rung. 

A  bell  hung  in  the  ordinary  way  for  ringing  is  suspended  from,  and  firmly  secured  to  a 
wooden  beam  called  the  stock,  by  means  of  long  iron  links ;  the  lower  ends  of  these  links 
are  attached  to  ears  technically  called  cannons,  east  on  the  crown  of  the  bell,  or  to  cross- 
bars passing  through  the  eyes  of  the  cannons;  the  upper  ends  of  the  links,  which  are 
screwed,  are  passed  through  iron  clamp  plates  bedded  on  the  top  of  the  stock,  and  are 
secured  by  nuts  which  are  screwed  with  the  aid  of  a  spanner  down  to  the  clamps,  until 
the  tops  of  the  cannons  are  pressed  firmly  up  into  a  recess  cut  in  the  under  side  of  the  stock, 
so  as  exactly  to  fit  their  shape.  The  length  of  the  stock  is  generally  about  two  or  three 
inches  more  than  the  diameter  of  the  mouth  of  the  bell,  in  order  to  give  clearance  between 
the  skirt  of  the  bell  and  the  framing.  At  each  end  of  the  stock,  and  at  the  lower  part  of 
it,  is  fixed  a  pivot  or  gudgeon,  which  rests  and  turns  in  a  brass  bearing  fixed  in  the  framing. 
A  large  rigger  wheel  is  attached  to  the  stock,  and  by  means  of  a  rope  connected  with  a 
particular  part  of  the  periphery  of  this  wheel,  a  ringer  is  able  to  put  the  bell  into  a  state  of 
oscillation.  After  a  few  primary  impulses  a  firm  stroke  is  given  to  the  bell  by  the  clapper 
just  at  the  completion  of  each  arc  of  the  bell's  oscillation.  The  impulses  being  continued 
by  the  ringer  is  technically  called  raising  the  bell,  because  the  centre  of  gravity  of  the  bell 
at  every  successive  impulse  describes  a  larger  arc,  and  at  the  termination  of  every  oaeilla- 
tion  is  raised  to  a  higher  point  than  it  had  previously  attained,  until  the  arc  of  oacillation 
becomes  a  complete  circle,  and  the  bell  is  brousht,  at  the  termination  of  each  oscillation, 
into  a  position  of  stable  equilibrium,  the  mouth  of  the  bell  being  upwards.  By  allowing 
the  bell  to  pass  a  little  beyond  the  vertical  line,  the  ringer  is  able  to  hold  it  in  a  state  of 
rest.  This  is  called  setting  the  bell.  When  this  has  been  once  accomplished,  an  expert 
rinjrer  is  able,  with  very  little  effort,  to  pull  off  his  bell  again  with  just  so  much  force  as 
will  mnke  it  retrace  its  path  and  ascend  on  the  other  side,  until  it  arrives  again  in  a  vertical 
position,  and  he  can  set  it  at  every  oscillation,  and  consequently  at  every  stroke  of  the 
clapper.  The  bell  is  thus  in  a  state  in  whieh  he  has  a  considerable  control  over  its  move- 
ments, for  althoiTgh  the  ordinary  oscillations  of  the  bell  are  nearly  isochronous,  he  can 
shorten  and  accelerate  them  by  checking  the  rope,  lengthen  and  render  them  slower  by 
giving  the  bell  more  rope,  or  stop  them  altogether  by  setting  the  bell ;  and  these  various 
alterations  in  its  movements  may  be  made  with  a  moderate  amount  of  exertion  on  the  part 
of  the  ringer,  because  the  impulses  necessary  to  produce  them  are  given  at  the  commence- 
ment,  or  near  the  termination  of  the  bell's  oscillations,  when  the  vertical  distance  through 
which  the  centre  of  gravity  of  the  bell  passes  ia  much  shorter  than  the  horizontal  distance. 
Change-ringing  eould  not  be  accomplished  without  the  control  which  is  thus  given  to  the 
ringers  over  the  movements  of  their  bells.  In  simply  ringing  a  bell  after  it  has  been  raised, 
the  only  resistance  to  be  overcome  is  that  of  the  air  acting  upon  the  moving  bodies  of  the 
bell,  wheel,  and  stock,  and  the  friction  of  the  gudgeons,  and  although  these  resistances  are 
scarcely  felt  by  the  ringer  in  ringing  a  well-hung  bell  for  a  few  strokes,  they  begin  to  tell 
upon  him  if  he  continues  ringing  some  time.  One  object,  therefore,  to  be  aimed  at  in 
banging  a  bell,  is  to  reduce  these  resistances  as  much  as  possible.  The  stay  is  a  simple 
adjunct  to  a  bell's  gear,  consiating  of  a  vertical  bar  of  wood  attached  to  the  stock,  and  pro- 
jecting  somewhat  abore  it.    When  the  bell  is  set,  the  extreme  end  of  the  stay  comes  in 
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eontaet  with  s  moyable  stop  attached  to  the  flraniing,  which  prevents  the  bell  from  over- 
turning,  and  eases  the  ringer  of  the  trouble  of  holding  hie  bell  when  set 

In  mj  patent  iraprovenientB  there  are  three  principal  features : — First,  a  eiroular  boss  is 
cast  on  the  crown  of  the  belt,  through  which  a  sfngle  bolt  of  sufflcieut  strength  is  passed, 
and  attaches  the  bell  to  the  stock.  Secondly,  metal  is  used  instead  of  wood  for  the  stoek 
and  other  parts.  Thirdl j,  the  bell  is  attached  in  such  a  manner  to  the  stock  (whether  by  a 
single  central  bolt,  or  by  casting  an  axis  on  the  top  of  the  crown,  or  by  any  similar  con- 
trirance),  that  the  bell  may  be  turned  round  its  vertical  axis,  and  present  in  succexsion  a 
IVesh  part  of  the  bell  to  the  blows  of  the  clapper.  To  fkoilftate  the  turning  of  heavy  bells, 
a  screw  or  pinion  and  toothed  wheel  are  connected  to  the  boss.  The  accompanying  engrav- 
ings (p.  860)  represent  my  improvements.  Pig.  1  is  a  side  view,  fig.  2  is  an  elevation 
partly  in  section,  and  fig.  3  shows  the  wheel  and  pinion  arrangement.  A  is  a  main  central 
Dolt ;  B,  the  crown  of  the  bell ;  C,  a  boss  on  the  crown,  B ;  D,  an  iron  stock  t  E  B  are 
parts  to  screw  the  bell  to  the  stock ;  P  is  a  square  part  of  the  main  bolt  t  O  O  arc  the 
gudgeons ;  H  is  a  toothed  wheel ;  K,  an  endless  screw  ;  L,  a  square  part  of  the  screw's 
apindle  to  receive  a  spanner ;  M  is  a  catch  for  the  stay,  and  K  is  the  stay.* 

To  casta  central  boss  is  a  much  more  simple  operation  than  to  east  cannons  on  the  crown 
of  a  bell,  as  the  latter  are  complicated  and  expensive  to  mould,  and  without  care  are  liable 
to  turn  out  faulty.  The  method  of  attaching  the  bell  to  the  stock  is  rendered  much  more 
simple  by  using  one  main  bolt,  instead  of  six  to  ten  links,  with  their  necessary  nuts,  damps, 
and  cross-bars;  one  large  bolt  is  also  more  secure  than  a  number  of  small  ones,  which,  in 
all  probability,  Will  not  ail  be  screwed  up  equally  tight,  and  consequently  there  will  be  a 
greater  strain  on  some  than  on  others.  The  stock  of  a  bell,  which  is  generally  more  or  leas 
cranked,  has  to  stand  considerable  strains  and  counter  strains,  and  when  made  of  timber, 
the  bell  and  wheel  are  attached  to  it  by  iron  bolts  and  fksteninfFs.  To  insure  suflloient 
strength,  it  is  therefore  necessary  that  a  tough  and  hard  wood  should  be  used.  Blm  pos- 
aessing  these  qualities  to  a  greater  extent  than  any  other  available  wood  in  this  country,  is 
that  moat  approved  of  for  the  purpose.  But  elm  ia  one  of  the  worst  woods  for  swelling, 
shrinking,  and  warping,  when  exposed  to  varistion  of  temperature  and  moisture ;  the  conse- 
quence is  that,  as  the  summer  advances,  all  bolts  and  iron  fastenings  oonneetod  with  the 
moving  gear  of  a  peal  of  bells  get  loose  and  require  tightening  up.  The  gudgeons  also 
being  let  into  the  stock,  and  belted  to  it,  are  consequently  thrown  ont  of  truth,  and  thia 
cannot  be  permanently  rectified  In  a  wooden  stoek.  The  Reverend  W.  C.  I.ukis,f  in  his 
paper  on  bells  rend  before  the  Wilts  ArchsBologieal  Society,  on  the  I8th  September,  1S54, 
very  justly  observed,  *'  Bells  require  very  constant  attention  to  keep  them  in  proper  ring- 
ing order  t  when  you  consider  their  enormous  weight,  the  diflbrent  parts  of  their  harness, 
the  iron  and  wood  of  which  it  is  composed,  bolted  and  screwed  tegether)  the  frame-work  on 
which  they  hang,  and  which  in  revolving  they  violently  shake  and  vibrate,  and  then  refleot 
that  the  iron  and  the  wood  are  both  exposed  to  continual  change  of  atmosphere,  when  one 
of  those  materials  expands  the  other  contracts,  and  that  then  As  belle  cannot  oscillate  so 
easily,  yon  will  form  some  idea  of  the  care  and  attention  they  require  to  keep  them  in 
ringing  order."  But  all  the  defects  which  thus  attend  the  use  of  wooden  stocks  are  com- 
pletely and  eflbctnally  remedied  in  properly  constructed  iron  ones,  because  the  latter  have 
much  greater  rigidity,  and  are  not  liable  to  warp.  The  variations  caused  in  them  by  the 
extreme  temperatnres  of  winter  and  summer  are  exceedingly  small,  and  the  expansion  and 
contraction  is  always  of  a  regulsr  nature,  so  that  neither  the  gudgeons  nor  any  other  parts 
are  ever  thrown  out  of  truth.  Cast-iron  stocks  have  the  further  advantage  of  rendering  the 
gudgeons  capable  of  being  simply  and  firmly  fixed,  and  accurately  turned  t  and  aa  their 
lateral  surface  is  about  four-tenths  of  that  presented  by  wooden  ones,  they  consequently 
offer  a  proportionately  less  resistance  to  the  air  when  the  bells  are  being  rung.  A  peal  of 
bells  would  also  be  rendered  fire- proof  by  the  forther  addition  of  iron  framing. 

It  is  well  known  by  those  who  are  conversant  with  the  subject,  ^at  the  clappers  of  bells, 
by  constantly  striking  the  same  parts  of  the  sound -bow,  wear  two  indenUtions,  whieh  may 
be  found  eve*  three-quarters  of  an  inch  deep  in  bells  that  have  not  been  cast  more  than 
from  thirty  to  fifty  years.  These  indentations  must  necessarily  weaken  a  bell  considerably 
in  the  very  part  that  has  to  enetain  the  blows  of  the  clapper.  It  is  not  uncommon  in  ex- 
amining lai^e  bells  to  find  that  it  has  been  thought  prudent  or  necessarv  to  quarter  them, 
that  is,  to  turn  them  horisontally  one  quarter  round,  in  order  that  their  oiappm  may  atrike 
frerfi  parts  of  the  sound-bows  at  right  angles  to  those  they  previously  atracK.  This  sltera- 
tion  is  attended  with  much  trouble  and  expense,  for  the  following  reasons  :«-P{rst.  Tho 
cannons  are  cast  to  suit  properly  only  one  way  of  fixing  the  bdl  to  the  tbock,  so  that  when 

»  See  also  urintsd  ^pedAcatios  of  the  Parent  of  Mr.  W.  L.  9aker»  2^,  ParUameuUtresl.  ^f  estii4nt(«r» 
(No.  B41, 1854). 
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tbe  bell  is  turned  one  tjnarter  round,  it  is  not  so  convenient  to  attach  the  links  and  fasten- 
ings, and  the  recess  in  the  stock  has  to  be  refitted  to  the  cannons.  Secondly.  The  iron 
links  and  fastenings  require  alteration.  Thirdly.  The  iron  staple  from  which  the  clapper 
is  suspended  being  cast  in  the  crown  of  the  bell,  is  consequently  moTed  round  with  it,  and 
there&re  it  is  found  necessary  to  bolt  an  extra  piece  to  it  so  as  to  form  a  new  joint  for  the 
clapper,  at  right  angles  to  the  old  one.  After  all  this  tronble,  quartering  is  at  the  best  an 
incomplete  remedy,  because  it  presents  a  fresh  part  of  the  sound  bow  to  be  also  beaten  into 
holes  by  the  clapper.  But  when  a  bell  is  hung  upon  one  central  bolt  which  forma  a  fixed 
axis  upon  which  it  may  be  moved  round,  quartering  is  no  longer  necessary,  and  by  taming 
the  screw  provided  for  the  purpose,  one  man  can  at  any  time,  with  great  ease,  present  any 
part  of  the  sound-bow  to  the  action  of  the  clapper.  Thus  by  proper  attention  the  clapper, 
instead  of  producing  two  deep  indentations  and  ultimately  cracking  the  bell,  may  be  made 
to  wear  the  whole  circumference  of  the  sound-bow  equally  throughout,  and  thereby  main- 
tain an  equality  of  thickness  in  the  most  important  sounding  part  of  the  belL 

A  properly  cast  bell  would,  under  these  circumstances,  be  exceedingly  durable,  because 
the  whole  circumference  of  the  sound-bow  must  be  deeply  worn  by  the  clapper  before  the 
bell  would  be  seriously  weakened  and  rendered  incapable  of  sustaining  the  blows  of  the 
clapper  without  injury. 

Bells  continue  to  be  public  favourites ;  they  are  chimed  to  call  us  to  church,  and  are 
rung  on  joyous  occasions ;  new  peals  of  bells  are  being  constantly  cast,  and  old  peals  recast 
with  additional  bells.  The  bell  is  also  to  be  found  at  the  dreary  and  secluded  lighthouse 
station,  where  it  is  rung  or  tolled  in  foggy  weather  when  the  lights  are  no  longer  visible. 
A  bell  so  placed  and  used  is  a  powerful  agent  in  the  preservation  of  human  life. 

While  tne  value  of  bells  is  thus  universally  acknowledged,  I  hope  that  my  invention,  the 
object  of  which  is  to  facilitate  their  use,  and  increase  their  durability,  will  receive  a  favour- 
able consideration. 

Mr.  Baker  exhibited  two  beautifully  made  models  of  bells,  one  model  showing  the  old 
method,  and  the  other  his  own  improvements. 

The  Chairman,  Mr.  Hutsey,  Fellow,  invited  remarks  from  any  gentleman  who  might 
have  paid  attention  to  the  subject  of  bells. 

Mr.  £.  B.  Denison,  Q.C.,  visitor,  said  that  he  had  been  a  bell-ringer  for  many  years,  like 
a  very  famous  member  of  his  profession,  Sir  Matthew  Hale.  It  seemed  to  him  that  the 
modem  bell-founders  knew  less  of  their  art  than  the  old  ones.  He  had  been  consulted  by 
the  Board  of  Works,  with  reference  to  the  bells  for  the  great  Westminster  clock,  which  had 
been  made  fri>m  his  designs ;  snd  it  was  proposed  to  have  the  bells  oast  under  the  superin- 
tendence of  himself  and  the  Rev.  W.  Taylor,  who  had  paid  great  attention  to  this  subject, 
and  from  whom  he  hoped  they  would  hear  something  to-night ;  but  the  Board  had  now 
declined  any  further  assistance  from  them,  because  they  refused  to  have  the  Chief  Com- 
missioner of  Works  associated  with  them,  knowing  that  his  interference  could  not  possiblv 
be  of  any  use,  and  might  at  any  moment  become  obstructive.  He  hsd  long  been  struck 
with  the  want  of  uniformity,  both  in  the  hardness  and  the  shape  of  bells,  even  in  the  same 
peal.  He  was  satisfied  that  bells,  especially  large  ones,  were  generally  made  too  thin  in 
the  somtd'boWf  and  always  too  thick  in  the  waist,  for  getting  the  best  sound  out  of  a  given 
quantity  of  metal.  Those  of  which  the  height  was  much  more  than  three-quarters  of  the  dia. 
meter  were  always  bad.  Many  of  the  Italian  bells  were  of  a  long  form,  and  he  understood 
that  they  were  almost  invariably  bad. 

With  regard  to  Mr.  Baker's  patent  improvements  in  hanging,  he  saw  no  reason  why  a 
cast-iron  frame  should  not  be  successful,  if  properly  made.  Bell  frames  were  usually  made 
on^  the  most  absurd  principle,  of  what  the  bellfounders'  carpenters  call  balancing  the 
swings,  which  they  fancied  was  to  be  done  by  making  some  of  the  bells  swing  at  right 
angles  to  the  others.  He  could  not  at  all  approve  of  Mr.  Baker's  plan  of  hanging  a  large 
bell  by  a  single  bolt,  and  would  be  sorry  to  stand  under  such  a  bell  to  ring  it,  aa  the  strain 
was  then  six  times  what  it  was  when  sutionary ;  even  if  the  bolt  itself  stood,  he  thought  it 
not  at  all  unlikely  to  tear  the  crown  out.  The  object  of  presentinff  a  new  part  of  the  bdl 
to  the  clapper  might  be  obtained  much  better  by  casting  the  bell  with  a  broad  and  low 
neck  with  a  flanch  all  round  it,  instead  of  cannons,  to  which  as  many  bolts  as  thought  fit 
might  be  attached,  going  through  the  stock,  and  the  clapper  might  be  hung  from  a  bolt 
through  the  crown  and  stock,  fitting  with  a  square  into  the  latter,like  Mr.  Baker's  plan  in 
that  respect.  He  agreed  with  Mr.  Baker  that  the  tUdert  very  commonly  occasion  unneoea- 
sary  friction  in  ringing.  But  he  had  himself  altered  the  sliders  of  a  peal  of  bells  which  be 
used  to  ring  above  twenty  years  ago,  by  making  them  ran  in  circular  grooves  struck  from 
the  gudgeons  of  the  bell,  and  this  produced  the  same  effect  as  Mr.  Baker's  more  eompli- 
eated  plan  i  and  if  a  slider  was  broken,  it  only  used  to  cost  sixpence  to  put  in  a  new  one,  aa 
they  neod  only  be  sticks,  and  not  pieoea  of  carpentry,  when  made  to  run  lightly. 
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Mr.  Baker  defended  bit  proposed  method  of  hanging  bells  by  observing  that  the  central 
bolt  might  be  made  strong  enough  to  resist  any  strain  thrown  on  it  After  a  long  spell  of 
ringing,  a  ringer  would  be  oonvinced  of  the  advantage  of  his  proposed  method. 

Mr.  Ashpitel,  Fellow,  had  paid  much  attention  to  bells  on  the  Continent  At  Rome  he 
bad  obsenred  that  the  clapper  was  so  hung  as  to  have  some  play  round  the  sound-bow,  and 
not  to  strike  always  on  the  same  point  Mr.  Ashpitel's  practice  in  hanging  bells  was, 
to  fix  strong  stone  corbels  in  the  walls  of  the  tower ;  on  these  corbels  he  placed  the  main 
girders  quite  firee  of  the  wall,  with  a  space  of  1  inch  or  more  allowance  for  play,  on  them 
the  floor,  and  on  the  floor  the  bell  frame  or  cage,  but  not  fixed  to  it,  so  that  each  of  these 
parts  might  move  independently  of  the  otbers. 

Mr.  C.  H.  Smith,  visitor,  believed  that  all  bells  must,  from  their  crystalline  nature, 
sooner  or  later  become  cracked,  even  though  they  might  last  500  years  before  the  failure 
took  place.  He  would  submit  as  an  interesting  problem — find  the  best  shape  to  produce, 
fVom  a  given  c^uantity  of  material,  the  best  sound  without  liability  to  fracture.  He  would 
advocate  strikmg  the  bell  quietly  in  preference  to  swinging  it  to  produce  tone. 

TKe  Rev.  Wm.  Taylor,  visitor,  could  not  agree  as  to  striking  bells  quietly,  for  they 
always  sound  better  when  swinging  than  when  struck  without  moving.  In  the  composition 
of  the  metal,  great  care  was  required  that  it  should  not  be  overheated,  as,  in  that  case,  the 
tin  would  be  driven  off.  He  had  seen  many  of  the  large  bells  on  the  continent  That  at 
Erfnrth  weighed  15  tons,  and  required  twenty-eight  men  to  ring  it;  who,  by  means  of  two 
wheels  and  cables,  were  enabled  fairly  to  *et  il.  The  bell  at  York  Minster  weighed  only 
10  tons  ;•  but  thirty.four  men  had  in  vain  tried  to  ut  it.  At  Erfnrth  the  stock  was  quite 
straight  on  the  underside.  At  York,  as  in  England  generally  in  large  bells,  the  crown  of 
the  bell  was  let  into  the  stock;  this  might  have  some  influence  in  causing  the  difficulty  of 
raising  it 

Mr.  Denison  showed  that  the  effect  of  sinking  a  bell  into  the  stock  not  only  weakened 
the  stock,  but  made  the  clapper  ritefalte ;  that  is,  on  the  down-side  instead  of  the  up-side 
of  the  bell.  He  had  no  doubt,  with  Mr.  Taylor,  that  this  was  the  reason  of  the  impos* 
sibility  of  raising  the  York  bell,  and  believed  that  mode  of  hanging  to  be  wrong. 

On  the  motion  of  Mr.  Donaldson,  H.S.F.C.,  thanks  were  voted  to  Mr.  Baker  for  his 
paper,  and  to  the  gentlemen  who  had  favoured  the  meeting  with  their  views  on  this 
subject  (T9  be  continued,) 
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One  thing  we  may  willingly  and  at  once 
concede,  viz.,  that  "  the  internal  mode  of  ad. 
meaaoreroent  of  tonnage  doet  not  pre-emi- 
neotly,  abore  all  other  systems  of  measure- 
ment,  afford  elementary  data  of  any  use 
towards  determining  the  relative  locomotive 
merits  of  ships.**  What  then  ?  It  has  never 
been  sought  by  legislation  to  afford  such 
data.  The  genius  of  the  government  in  this 
ooantry  has  always  been,  not  to  interfere 
more  than  necessary  with  private  enterprises  : 
its  functions  have  been  limited  to  removing 
impediments  in  the  way  of  the  vigorous  and 
healthful  development  of  the  resources  of 
the  country.  We  think  that  progress  in 
mercantile  naval  architecture,  and  in  the 
production  of  ships  of  improved  locomotive 
merits,  may  well  be  left  to  that  spirit  of 
energy  and  competition  which  has  hitherto 


been  the  source  of  all  the  improvements  in 
these  sciences.  Mr.  Atherton  may  depend 
upon  it,  that  when  a  clipper  is  turned  off 
the  stocks  of  any  of  our  shipbuilding  flrms, 
the  most  important  data  on  which  its  pro- 
perties are  based,  are  no  secret  to  the  rest  of 
the  craft  It  requires  no  Act  of  Parliament 
to  put  those  interested  in  the  knowledge  in 
possession  of  all  the  information  they  re« 
quire ;  while  it  is  certain  that  a  compulsory 
publication  of  such  facts  would  be  resented 
as  un-English,  tyrannical,  and  inquisitorial 
in  the  highest  degree. 

The  British  Government  has  never  been 
a  very  successful  patron  or  cultivator  of 
science ;  and  no  branch  of  science  has  been 
less  beholden  to  it  for  its  development  and 
progress  than  naval  architecture.  The  pre- 
sent type  of  build  prevalent  among  ships  of 


*  Mr.  Baker,  under  date  March  17, 18SS,  forwarded  the  following  commuDic«tlon  :— "The  great  bell  at 
Terk  Is  famished  with  two  wheels,  and  two  ropes  to  each  wheel;  it  weight  10  tons  15  ewt.,  and  is  con- 
slderablr  the  largest  bell  in  this  country,  belag  7  cwt.  more  than  twice  the  weight  of  the  great  bell  of 
8u  Paul's  in  London." 

Messrs.  Mears,  of  \^iteehapel,  also  wrote  that "  the  great  bell  at  York  Minster  wss  completely  raised 
and  fairly  rang  by  timieen  me»,  on  the  Slst  of  Angust,  1M5.    There  were  fear  ropes,  and  four  men  to 
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WIT  has  been  forced  upoa  the  Admiralty 
authorities,  in  spfte  of  deep-rooted  prejadlees 
in  favour  of  Chapman's  forms  and  bluif 
bows,  by  the  stern  realities  presented  by 
the  mercantile  navy.  And  we  all  know  that 
for  many  years,  commeneini?  about  the  year 
1838,  the  reigfn  of  ifpnoranoe  and  psendo- 
setenoe  in  the  Royal  Ship-building  Depart- 
ment entailed  nnheard-ef  expense  on  the 
country,  and  inflicted  injuries  on  the  Royal 
Marine  from  whieh  it  has  barely  yet  reoo- 
▼ered.     The  less  government  interferes  by 

dtlwe  enaotmenU  with  referenoe  lo  the 
tis,  frc,  of  our  ships,  the  bettor.  Its 
business  is  to  make  fair  enactments  for 
levying  the  necessary  dues,  and  to  see  that 
the  shipowner  and  shipbuilder  have  fhir 
play.  We  have  no  wish  to  see  it  step  one 
inch  beyond  that  well-deflned  limit  to  its 
sphere. 

We  now  come  to  the  oonsideration  of  the 
speeial  objections  Mr.  Athsfton  raises  to 
the  present  method  of  measurement,  and 
the  system  he  proposes  to  substitute  for  it. 
He  rightly  informs  us  that  **  the  well-known 
system  of  approximate  admeasurement  by 
ordinates,"  called  **  Stirling's  ru]e,"  is  the 
basis  of  the  present  rule.  He  is  here  parti- 
cularly  eloouent  on  the  **  repulsive  and 
impracticable  character  of  long  dogmatic 
rules  for  the  working  out  of  calculations  of 
which  the  rationale  is  not  understood  by  tho 
generality  of  those  concerned  or  employed 
to  do  the  work."  He  afterwards  stigmatises 
it  as  the  "solution  of  the  mathematical 
problem  for  the  redmeiian  rf  porMeUpiptdmu 
by  rectangular  co-ordinaUt,**  and  be  says, 
that,  if  called  by  this  name,  it  would  not  be 
listened  to  for  one  moment.  What,  then, 
does  he  propose  to  substitute  for  this 
method,  which  he  cannot  deny  does  accu- 
rately measure  what  is  sought  to  be  known  f 
He  divides  the  ship  into  three  parta  {  first, 
up  to  the  light  draught)  second,  between 
the  light  and  deep  draughts  (the  latter  a 
,  legally  flxed  point) }  and  third,  between  the 
latter  point  and  the  main  deck.  The  length 
and  breadth  of  the  ship  are  taken  at  each  of 
these  points,  and  the  corresponding  depths. 
He  multiplies  these  three  dimensions  together 
for  each  of  these  portions,  and  multiplies  the 
result  for  each  portion  by  a  factor  depend- 
ing  upon  the  greater  or  loss  degree  of  fulness 
of  the  lines  of  the  vessels.  A  similar  plan 
he  proposes  ft>r  the  iniemai  ro&ma^e.  In 
this  way  Hr.  Atherton  solves  the  problem 
for  the  redmetiom  of  farallelopifedvM ;  not 
nathematicdly,  we  readily  admit,  nor  by 
the  method  of  rectangular  co-ordinates. 

Now  the  first  thing  that  etrikes  us  here  is, 
that  ha  wants  to  substitute  an  MUktewrate  for 
an  aeeurate  measurement;  and  we  may  remark 
that  were  it  needfol  to  take  external  mea- 
surement, the  present  authorised  rule  would 


be  equally  oifioient  for  detormining  it  as  it 
18  now  foraseertahiing  the  internal  measure- 
ment. Mr.  Atherton' s  fiiotor  is  purely  em. 
pirieal,  and  only  intended  to  |^ve  a  result 
correct  within  a  certain  per  eentage.  Thia 
is  not  very  satisfactory.  And  then  who  is 
to  judge  of  the  relative  degree  of  fiilness  of 
the  vessel  and  of  the  proper  foctor  to  be 
employed  f  Who  cannot  see  the  evils  whieli 
this  uncertainty  must  produce—the  dissatis- 
faction on  the  part  of  the  owner,  and  the 
suspicion,  to  say  the  least,  which  may  some- 
times attach  to  the  officer  charged  with  thia 
duty  of  being  influenced  by  corrupt  motives 
in  his  decision  f 

Besides,  who  can  deny  that  such  a  system 
of  empirical  factors  must  either  be  altered 
from  time  to  time  to  meet  probable  changes 
in  the  forms  of  ships,  or  it  must  produce 
that  verv  evil  which  has  been  formerly  so 
much  felt,  and  which  it  has  been  one  great 
object  of  the  Government  to  remedy,  viz., 
giving  a  premium  to  one  or  two  particular 
types  of  Duild.  And,  after  all,  any  one  ex- 
perienced in  these  matters  would  guest  the 
ship's  displacement  quite  as  accurately  as 
Mr.  Atherton' 8  rule  would  give  it. 

Mr.  Atherton  makes  it  a  wterit  of  his  pro- 
position that  *'  it  does  not  embrace  the  ob- 
jectionable and  inquisitorial  system  of  taking 
off  the  builder's  lines  of  a  ship,  as  is  done  in 
the  admeasurements  under  the  Merchant 
Shipping  Law  of  1854."  On  the  other 
hand,  the  one  merit  of  Mr.  Atherton's  propo- 
sitions is,  that  they  are  intended  to  meet  a 
seteiil(/Se  want  A  comparison  of  the  *'ra- 
lative  loeomotive  merits  of  ships"  is  the 
ope  thing  for  which  an  accurate  knowledge 
of  the  deep  displacement  is  needful,  and 
which  the  measurement  of  the  internal 
roomage  will  not  suffice  to  give.  Every 
eeientific  nan  knows  that,  with  the  mmi 
aeeurate  data  in  any  given  ease  attainable, 
the  margin  fer  the  creeping  in  of  error  is 
quite  wide  enough  i  consequently,  those  who 
are  most  versed  in  the  conduct  of  scientific 
inquiries,  think  no  pains  and  labour  ill 
bestowed  that  will  render  their  dau  as 
accurate  as  they  can  be  made.  Bat  Mr. 
Atherton  makes  it  a  merit  in  his  proposed 
aeientiflo  data  that  they  are  to  be  hmeeu^ 
rate!  Valuable,  indeed,  would  be  the  eel. 
entific  knowledge  obtained  by  such  notable 
roeans ! 

Mr.  Atherton  eHghtly  notlcos  a  **  system 
of  measurement  by  means  of  a  curve  of 
vertical  seedene,  which  system  is  understood 
to  have  been  originally  auggeeted  and  prac- 
tieaily  applied  in  the  year  1W9,  by  Mf. 
James  Peake,  a  shipFrigbt  officer  In  Her 
Majesty's  service,  and  i«  certainly  a  eyUm 
readily  applied^  and  oapabit  e§  gkinf  even 
more  correct  retultt  than  are  obtained  bj 
Stirling's  rule."     We  have  yet  to  lea^n  duU 
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The  uninitiated  among  onr  readern  will 
donbtlesa  b«  ^erf  nueh  surpriaed  to  laarn 
that  thi«  ia  nothing  bat  an  euphonioua  or 
cacophonoue  (which  you  please)  ftynonyme 
for  thie — a  rule  for  approximating  to  tfa6 
cubical  eont«nta  of  a  veeiiel  by  breadths 
measured  at  regular  intervals.  Novr,  as 
regards  the  intelligent  appliealion  of  4hi« 
rule,  we  may  observs  that  hundreds  of 
workmen,  acquainted  only  with  arithmetic, 
apply  intelligently  and  correctly  the  rules 
fur  extraction  of  square  and  cube  roots  of 
numbers,  the  rationale  of  which  it  is  impos- 
sible fbr  them  to  conipreheiid  without  aone 
knowledge  of  algebra* 

And  further,  to  any  oue  who  can  be  made 
to  undersund  thst  the  area  of  a  parallelo- 
gram is  the  product  of  one  of  its  sides,  and 
the  perpendicular  let  fall  upon  it  from  one 
of  the  opposite  angles,  and  that  the  area  of 
a  triangle  ia  one-half  suoh  product,  we 
would  undertake  to  make  the  rationale  of 
the  rule  authorised  by  Uie  Merchant  Ship, 
ping  Act  clear  with  very  liitle  trouble*  The 
rule  itself  is  so  simple*  aad  so  readily  ap- 
plied, that  we  are  iuformed  that  the  tonnage 
of  no  less  thaa  1100  vessels  was  recalcu- 
lated during  last  year  on  this  law,  by  the 
ordinary  officers,  with  the  greatest  ease  and 
satisfaction  to  all  parties  concerned !  We 
are  really  tempted  to  give  a  brief  outline  of 
this — ^in  Mr.  Atherton*s  judgment — eoui- 
plicated  method  of  proceeding  t 

Suppose  the  whole  vessel  divided  into  an 
even  number  of  portions  by  an  odd  number 
of  sections  at  regular  equal  distances.  And 
again,  suppose  each  of  the  sections  divided 
into  at!  equal  number  of  portions  by  an  odd 
number  oif  breadths^  also  at  regular  equal 
intervals  (not  necessarily  the  same  for  each 
section).  To  obtain  the  area  of  one  of  the 
sections,  we  have  only  to  add  togetiier  the 
first  and  last  breadths,  four  times  the  eum 
of  the  even  breadths,  and  twice  Uie  sum  of 
odd  breadths^  exclusive  of  the  first  and  last» 
and  multiply  tlie  number  so  obtained  by 
one- third  of  the  common  intervaL  To  ob- 
tain  the  cubical  contents,  consider  each  of 
the  areas  so  obtained  as  the  breadth  to  a 
new  curve,  and  proceed  exactly  as  before. 

Suppose  the  first  section  A^  to  have  seven 
breadths,  a^,  a^,  a„. . .  .a,,  and  m  to  be  the 
common  mtervnl  between  them :  then 


Mr.  Peake'a  mode  of  calculation  possecies 
either  of  these  last-named  qualities  in  a 
higher  degree  than  Stirling's  rule.  And 
the  cnrve  of  sections — which  is,  whether 
rightly  or  wrongly,  ascribed  to  Mn  Peake-^ 
is  no  more  than  the  representation  by  means 
of  a  curve  of  the  well-known  method  of  in- 
terpolation. We  have  had  the  curiosity  to 
refer  to  Mr.  Peake's  little  work,  professing 
to  give  the  science  of  naval  architecture, 
but  which  isi  in  reality,  limited  to  calcula- 
tions, published  in  Weale's  series  i  and  the 
chief  difference  between  his  and  the  usual 
method  is>  that  he  divides  his  aress  into 
triangles.  Now  we  have  no  heaiutioil  in 
saying  that,  to  apply  intelligently  and  with  I 
precision  the  rules  for  the  solution  of  Iri-  ; 
angles,  implies  the  possession  of  a  higher 
amount  of  mathematical  acquirements  than 
to  apply  Stirling's  method  **  for  the  reduc- 
tion of  parallelopipedons  by  rectangular 
co-ordinates." 

It  is  a  very  easy  thing  to  give  a  ridieulons 
name  to  anything,  however  usefUl,  and  so  to 
bring  it  into  disrepute ;  but  we  will  go  bail 
that  no  one  ever  ventured  before  to  give  to 
Stirling's  rule  the  appellation  of*'  the  aolu- 
tioa  of  the  mathematical  prbbleoa  for  the 
fjeebtetwn  cf  ftaraUtUpipedont  by  rteiimgulmr 
eo-4tdiwat9»,*'  And,  what  is  more,  we  ven- 
ture  to  affirm  that  no  one  would  have  under- 
stood what  waa  meant  by  thie  designation 
had  it  been  naed.  Mr.  Atherton  may  have 
a  ciemr  idea  ef  what  is  meant  by  the  reduc- 
tion of  parallelopipedona — we  confess  not  to 
be  able  to  penetrate  the  mystery. 

NoW)  what  is  it  that  is  required  7  Surely 
to  obtain  ^e  closest  available  approximation 
to  the  cnbieal  contents  of  the  vessel.  And 
V  by  measuring  breadths  at  certain  definite 
intervals,  we  can  readily  Attain  this  object, 
ft  seems  to  ns  that  nothing  more  simple 
eottld  be  desired. 

We  remember  in  the  eoiarse  of  ear  life  to 
have  fhllen  in  with  physicians  who  have 
overlaid  the  descriptions  of  the  most  ordi- 
nary raaladicB  by  such  awful  terras  of  art  as 
to  completely  mystify  the  unhappy  patient. 
In  Iflie  same  style  Mr.  Atherton  describes  a 
m6st  ineellrgibie  rule  as  "the  solution" 
{which  U  U  nel)  "  of  the  mathematical  prob- 
lem for  'the  lednotion  of  parallelopipedona 
by  reetangnkr  co-ordinatea." 


attd  so  ofi  fbt  A^,  A^,* .  .*  A,,  thb  other  sections,  auppodng  there  are  seven:  aad  if  S  be 
the  inri>ienl  contents  reqniired,  and  ji  the  interval  between  each  paii^ 

S=  j  A,-|.A,+4  (A^+A^4-A«)+2  (A,+A«)  j  ^. 

We  cannot  really  understand  thia  rule  being   considered  as   6omplicaUsd.    *Wb  'M 
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almost  ashamed  to  enlarge  upon  these  well- 
known  topics ;  but  we  think  justice  to  the 
impugned  roles  requires  this  notice.* 

Upon  the  whole,  then,  we  consider  that 
Mr.  Atherton's  case  against  the  New  Law 
of  Tonnage  has  signally  failed.  He  looks 
to  i^to  perform  an  office  which  it  was  never 
intOTded  to  perform,  and  which  it  could  not 
conTeniently  be  made  to  perform,  viz.,  to 
act  as  a  guarantee  for  the  safety  of  vessels 
against  shipwreck.  He  seeks  to  substitute 
for  an  easily  applied  correct  approximation, 
a  Yery  clumsy  empirical  formula,  which  is 
but  a  small  improvement  on  the  old  builder's 
measurement.  He  founds  his  whole  system 
on  the  old  rock  on  which  so  mapy  former 
attempts  to  measure  tonnage  have  split, 
viz.,  the  accurate  determination  of  the  load 
water*line;  and  after  all  this  accuracy  in 
one  element,  he  makes  his  final  result  value- 
leas  by  excessive  inaccuracy  in  other  ele- 
ments;  to  use  his  own  metaphor,  he  strains 
at  a  gnat  in  endeavouring  to  fix  the  deep 
draught,  on  which  builders  cannot  be  made 
to  agree,  and  swallows  a  camel  in  multiply- 
ing  his  results  by  an  empirical  factor,  leav- 
ing the  particular  factor  to  be  employed  so 
uncertain  as  to  depend  upon  some  officer 
or  another's  Judgment  of  the  greater  or  less 
degree  of  the  fineness  of  the  lines  of  the 
ship ;  and,  to  conclude  all,  feeling,  no  doubt, 
the  weakness  of  hia  case,  he  calls  the  autho- 
rized rule  hard  names  to  raise  an  unfair 
pr^udioe  against  it 

For  scientific  purposes,  doubtless  a  know- 
ledge of  the  real  displacement  of  vessels, 
and  of  the  horse  power  employed  at  certain 
rates  of  steaming,  would  be  very  valuable. 
To  obtain  this  knowledge,  however,  by  Act 
of  Parliament,  we  believe,  at  present  at  all 
events,  impracticable — more  injurious  than 
beneficial  to  the  interests  of  naval  archi- 
tecture— sanctioning  a  principle  of  direct 
interference  on  the  part  of  Government  in 
private  enterprise,  which  must  tend  to  injure 
the  free  character  of  that  enterprise,  on 
which  it  depends  for  its  healthy  and  vigorous 
existence— and  introducing  into  this  country 
vexatious  and  inquisitorial  proceedings 
which  are  most  unsuitcd  to  its  genius,  and 
which  we  most  heartily  pray  may  never  be 
sanctioned. 

Nor  do  we  think  that  the  Government  are 
fairly  chargeable  with  the  blame  of  having 
left  the  security  of  life  unprovided  for  in 
the  Merchant  Shipping  Act  of  1854.  Per- 
sons having  a  direct  personal  interest  in 
shipping  have,  on  the  contrary,  loudly  com- 
plained of  the  great  hardships  and  severe 
mulcts  to  whioh  many  of    its  provisions 

*  In  our  neat  Number  we  propose  to  publlih  a 
noU  explanatory  of  tho  node  of  tonnage  admea^ 
Burement,  in  order  that  the  whole  suUeot  may  be 
plaoed  tuUj  before  our  readers. 


* 
subjeet  them  in  cases  of  loss  and  in- 
jury in  which  no  blame  is  imputable  to 
the« owner.  For  our  part,  we  think  a  peru- 
sal of  those  parts  of  the  Act  which  bear 
on  shipwrecks  and  loss  of  life  will  show  that 
Government  has  involved  the  owner  in  such 
responsibilities  in  ease  of  aceidenu,  that  it 
is  his  most  direct  interest  to  provide  most 
anxiously  and  carefully  against  their  occur- 
rence. Mr.  Atherton  has  made  himself 
meriy  with  several  of  the  penalties  which  he 
considers  quite  inadequate.  And  he  com- 
ments in  terms  of  no  small  severity  on  the 
ninth  part  of  the  Act,  which  contains  clauses 
for  the  iimitatum  of  the  shipowner's  liability 
—a  thing,  he  says,  before  unheard  of. 

Now,  on  referring  to  these  clauses,  we 
find  that  such  limitation  of  liability  refers 
toiefy  to  thoie  eases  in  which  the  fott  or 
damage  to  be  made  good  shall  happen  witkomt 
the  actual  fault  or  privity  nf  the  owner.  But 
in  cases  where  the  loss  or  damage  can  be 
fairly  laid  to  the  door  of  the  owner,  then  ia 
there  no  such  limitation  of  liability,  but  the 
assessment  of  the  damagea  is  left  to  a  jury. 

If,  liowever,  these  provisions  are  still  in- 
sufficient (the  shipping  interests  exclaim 
against  their  hardship  and  injustice),  then 
add  to  them  whatever  may  serve  to  insure  a 
due  amount  of  caution  and  care  on  the  part 
of  the  owner.  Let  us  not,  however,  be  so 
illogieal  as  to  charge  to  the  very  innocent 
clauses  for  tonnage  registration^-enaoted 
with  the  sole  view  of  levying  tolls  fairly— 
the  tremendous  consequences  of  culpable 
negligence  with  respect  to  human  life  which 
would  be  chargeable  (if  at  all)  on  quite  a 
different  set  of  provisions  in  the  Act 

Lastly,  one  word  as  to  the  value  of  the 
acientifio  objecU  Mr.  Atherton  wiahes  to 
secure.  No  one  can  appreciate  these  more 
highly  than  we  do.  We  believe  that  much 
good  would  result  from  the  free  interchange 
amongst  shipbuilders  of  the  data  upon  which 
they  must  be  founded.  But  then  this  inter- 
change, to  do  any  good,  must  be  voluntary, 
not  enforced  ;  and  we  must  trust  to  the  dif- 
fusion  of  scientific  knowledge  amongst  this 
class,  and  to  a  love — ^let  us  hope  a  growing 
love — for  science  itself  among  them,  for  the 
attainment  of  this  most  desirable  end.  One 
of  the  worst  ways  to  secure  the  good  vrill  of 
the  shipping  interesU  to  science,  and  to 
enlist  tneir  sympathies  on  her  side,  ia  to 
make  an  onalaught,  tooth  and  nail,  with  or 
without  reason,  on  what  they  hold,  and  justly 
hold,  in  respect,  and  involve  them  all  in  one 
general  charge  of  doggedly  pursuing  their 
own  ill-gotten  gaina  against  the  general 
good  of  society  at  large.  As  real  an4  sin- 
cere lovers  of  science,  and,  we  believe,  in  her 
best  interests,  we  beg  most  emphaticallT  to 
separate  her  eaose  from  the  too-zeafoiu 
advocacy  of  Mr.  Atherton. 


Mwhankt* 
MaiMfai*. 
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BOILER  EXPLOSION  AT  PORTSMOUTH  DOCKYARD. 


A  serious  and  fatal  explo&ion  of  a  boiler 
took  place  in  the  dockyard  at  PorUmonth 
on  the  5th  instant  The  boiler,  as  shown  in 
ihe  accompanying  engravings,  was  cylin- 
drical, with  hemispherical  ends.  It  was  24 
feet  long,  4  feet  6  inches  diameter,  and 
composed  of  Low  Moor  or  other  Yorkshire 
plates  -^ths  of  an  inch  thick,  without  any 
flues  or  tubes  through  it,  and  had  been  in 


use  for  about  two  years.  At  the  time  of  the 
explosion  a  second  similar  boiler  was  in 
operaLuu  with  it  for  the  supply  of  the  steam 
hammers.  Large  steam  receivers  were  fitted 
to  the  boilers,  so  as  to  render  the  supply  of 
steam  as  equable  as  possible.  Each  boiler 
was  fitted  with  one  safety  valve  if  inches 
diameter,  and  one  of  4  inches  diameter — 
making  four  safety  valves  in  operation  ;  they 


were  loaded  to  60  lbs.  pressure  on  the  square 
inch.  The  boilers  were  supplied  with  water 
by  two  steam  pumps,  working  separately, 
each  supplying  its  own  boiler.  They  were 
fitted  with  the  common  glass  water  gauge, 
water-gauge  cocks,  and  a  fioat-gauge,  and 
with  common  mercurial  steam  gauges,  and 
two  patent  steam  gauges.  The  fire  was 
under  the  boiler,  and  the  flue  passed  round 
it,  and  then  dipped  into  an  underground 
flue,  A.  The  appearance  of  the  plates  of 
the  boiler,  and  the  manner  in  which  it  gave 


way,  prove  that  the  boiler  must  have  been 
allowed  to  get  short  of  water,  and  become 
red  hot,  though  the  fireman  in  attendance 
stated  that  he  opened  his  water-gauge  cocks 
about  an  hour  before  the  accident,  and  that 
he  saw  water  jn  the  glass  a  few  minutes 
before  it.  He  must,  however,  have  been 
deceived.  The  blow-off  cock  and  pipe  were 
quite  sound,  and  there  seemed  to  be  no 
reasons  for  supposing  that  the  water  had 
escaped  by  that  means.  A  longitudinal 
rent  of  about  5  feet  long  took  place  in  the 


middle  of  the  plate  directly  over  the  fire, 
and  this,*part  of  the  boiler  opened  up  and 
spread  out,  tearing  up  the  plates  round  the 
circle  of  the  boiler,  both  before  and  behind 
it,  and  thus  separating  iuelf  from  the  front 
and  hinder  parts.  All  the  paru  were  thrown 
to  a  conaiderable  distance ;  but  there  seems 


to  be  no  reason  for  supposing,  in  this  case, 
that  there  was  any  sudden  generation  of  any 
undue  quantity  of  steam  so  as  to  increase 
the  pressure,  nor  of  any  explosive  gases. 
One  of  the  steam  hammers  was  at  work  at 
the  time  of  the  accident,  and  there  had  been 
no  ceasation  of  wozk. 
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FAIRBAIRN'S   PUMPINQ  ENGINE. 
To  the  Editor  of  the  Mechanics*  Magazine, 
6iR,-^I  observe  ia  your  iMt  publicAtion 
a  drawing  aad  deaoription  of  an  improved 
pumping  engine,  made  by  Mr.  Fairbairn,  of 
Manoheeter,  in  1851»with  tide  levers  working 
on  eaeb  side  of  the  cylinder^  all  fixed  low 
on  a  platfbrm,  about  the  level  of  the  ground, 
insteed  of  the  beam  overhead,  and  oonee- 
quent  heavy  lever  wall,  and  engine  house. 
The   arrangement  is  not  novel;  we  have 
three  in  this  county,  and  two  in  Fifeshire, 
the  only   diflference  being,  that  the  cross- 
head  is  guided  in  slides,  instead  of  a  parallel 
motion.     The  first  was  drawn  t»ut  from  my 
specifications,  and  its  making  superintended 
by  Mr.  Sims,  of  Redruth,  at  the  works  of 
Sandys,  Cairne   and  Vivian,  Cornwall,  in 
1843;  it  had  an  80-inch  eylinder^  and  11 
feet  stroke.     Other  three  with  60»iliiBh  cy. 
linders  and  #  feet  stroke,  *»ere  desired  by 
me,  and  made  at  the  Lelth  Engine  Wbrks  t 
one  in  1844,  another  in  1846,  and  the  third 
in  1847.  The  fifth  was  made  by  Messrs.  Haw- 
thorn and  Co.,  of  Leith,  for  the  Duke  of 
Buccleuch,  I  think  in  1849.    They  arc  all 
at  work,  except  one,  which  is  being  shifted 
to  ahother  shaft.    The  saving  of  building 
was  eonsiderabU,  and  the  stabilitv  of  the 
machine  very  superior   to  the  old   beam 
engine.    But  I  have  abandoned  this   fmtn 
since  1851,  for  a  much  cheapet  one,  tiz., 
the  direct-action  form,  with   a  very  long 
stroke,  which  elleots  a  saving  of  one^  half  in 
itflt  cost  of  engine  and  buildings. 
I  am,  Sir,  yours,  &c., 

D.  Landale. 

Mining  Engineer. 

6,  Forth-street,  Edinburgh, 
April  16,  IS56. 

GARDNER'S  PATENT  SMOKE- 
CONSUMfilt 
To  the  Editor  of  the  IfedbMiet*  MugMlm^ 
Sir, — Letters  have  appeared  in  your  joar- 
nal  respecting  the  above,  atad  probably  eotne 
of  your  readers  may  have  thought  that  "  The 
Inventor  of  Gardner's  Patent  Smoke-con- 
sumer" ought  to  have  been  Mr.  Gardner 
himself,  and  will  be  surprised  to  learn  that 
he  was  not,  that  his  in%'etitJ«B  4«  no  tnwn^ 
tion,  and  his  patent  invalid,  as  tke  following 
remarks  will  show.  Unvrilling  as  {  am  to 
intrude  upon  your  valuable  space,  I  must, 
in  justice  to  myself,  solicit  atiention  to  my 
own  plans  (often  before  alluded  Co  in  your 
journal)  for  the  "Prevention  of  Smoke," 
and  to  my  patent  fur  '*The  In»pro¥ed  Gom- 
bustion  of  Fuel,"  dated  some  aeren  month* 
earKer  than  Mr.  Gardner's,  in  order  to  ahe^ 
that  both  those  ^lant,  and  that  patent,  com- 
^iM  «md  amt^cipaM  aU  that  ia  vahiablto  in 


Mr.  Gardner's  axrangenenta.     I  lake  the 
following  from  my  specification  : — 

**  A  hanging  bridge  is  placed  a  little  fbr- 
ward  of  the  hinder  or  ordinary  bridge,  to 
arranged  aa  to  cattse  the  products  of  oom- 
bustion  which  rise  Up  fk'oni  the  fire  in  front 
of  the  bridge,  to  be  directed  dowuwarda  be- 
low the  hanging  bridge,"  and  that  "  th€ 
produais  of  eombustion  rising  up  in  the 
space  between  the  two  bridges  will  be  sup- 
plied  with  numerous  streams  of  air."     And 
in  my  paper  on  this  subject  read  before  the 
"  Institute  of  Civil  Engineers,"  some  five 
months  before  the   date  of  Mr.  Gardner's 
patent,  amongst  other  advantages  for  which 
that  gentleman  now  claims  credit,  I  stated, 
as  a  chief  value  of  my  invention,  that  '*  The 
peculiar   position    of   the   mverted   bridge 
compels  the  flame  and  gases  to   impinge 
upon  the  incandescent  coke  or  earbon  lying 
upon  the  extremity  of  the  fire-bars,  whilst 
the  gases,  as  the;y  leave  the  fiiel  in  distilla- 
tlan,  are  entirely  Mtroundad  by  small  jets 
of  atmospheric  air."     We  may  now  invest!- 
gate  Mr.  Gardner*s  claim.     I  copy  from  his 
own  provisional  and  complete  specifications, 
lie  says,  "  The  said  invention  consisu  in 
certain  arrangements  of  diaphragms  "  .(sim- 
ply bridges)  ^*  in  the  futnace,  so  disponed  as 
to  cause  ^e  producta  given  off  from  fuel  to 
pass  through  or  in  contact  with  the  heated 
material  on  the  fire-grate,  and  to  cause  the 
so    heated    material   and    products   to    be 
brought  into  contact  with  sufficient  aniipiies 
of  air  to  produce  combinaUon  therewitn,  and 
render  their  combustion  perfect."     Atad  he 
concludes  his  complete  speeificatidn  ^y  say- 
ings *'  I  do  not  limit  myself  to  the  precise 
detail  herein  specified,  preserving  to  mysetf 
the  exclusive  right  of  using  any  other  me- 
thods substantially  the  same  to  all  intenu 
and  purposes  as  those  I  have  herein  speci- 
fied." 

Thus  Mr.  Gardner  would  claim  the  ex- 
elttsire  right  «f  using  my  patent ;  for  it  is 
evident  tiiat  bnth  patents  are  "  substantially 
the  umt  tc  alt  intents  and  purposes."  Mr. 
tHrdner  haa  made  a  few  colourable  altera- 
tions in  the  details,  every  one  of  which  is 
prodnctfye  of  miachief,  either  to  the  boiler, 
to  die  durability  of  the  apparatus,  or  in 
earning  «n  increase  of  labour  and  annoy, 
anoe  tn  lAie  stoker ;  and  no  one  of  these 
i^etations  is  the  slightest  improvement.  I 
eonld  easily  explain  myself  more  fully,  but 
Mr.  Gardner  is,  on  these  matters,  evidently 
working  in  the  dark,  and  it  is  no  part  of  my 
object,  under  present  clreumatancea,  to  en- 
lighten him. 

In  such  a  case  as  this,  might  not  t^y  to 
sympathize  who  wish  to  a«dd  Chancery, 
and  yet  are  driven  into  it  as  the  onl^  wt^  by 
whith  to  secure  their  rights  f  And  H  it  not 
to  anomalotta  and  reprehenaible  edndftiaii 


MeehMlci' 
MagaaiM. 


MECHANICAL  LOCOMOTION. 


of  the  law,   that  aa  offence  of  this  kind 
•hoald  b^  diAcalt  of  chastisement  in  direct 
proportion  to  the  obscnrity  and  nnscrapu- 
lousoess  of  tiie  offender.  I  am,  Sir,  &c., 
Wm.  Woodcock. 
12,  Bifitaoptgate-street  Within, 
AprM  14, 1M6. 


PROSPECTS  OF  ST£AM  CULTURE. 
T4  the  Editor  rf  Me  Meehaniei*  MagOK^ne, 

SlE, — I  shall  ever  be  most  willing  to  fur- 
nish all  the  information  in  my  power  to  any 
reasonable  inquirer.  I  cannot,  however, 
regard  the  desire  of  "  Agricola,"  in  yo(ir 
last  number  (page  S48),  to  be  "  wi&e  above 
that  uhich  is  written,'*  as  either  a  modest 
or  reasonable  requesL 

tn  my  announcement  (not  pvjf)  of  Mr. 
Han's  recently  patented  improvements  in 
steam  engines  as  applied  to  agriculture,  I 
stated  the  probability  that  these  improve- 
ments might  be  sufficiently  matured  for 
.public  exhibition  at  the  meeting  of  the 
Roval  Agricultural  Society  in  July  next ; 
nothing  !n  my  communication  could  justify 
the  assumption  of  **AgrieoIa,"  that  Hr. 
Hart* s  invention  was  complete,  or  **  watting 
for  trial!" 

I  apprehend  that  few  persons  know  better 
fban  **  Agricola  "  how  many  deficiencies  are 
detected,  and  bow  many  alterations  and  im- 
provements are  suggested  during  the  prac- 
tical development  of  even  a  comparatively 
siinple  piece  of  mechanism. 

The  flUit  is,  that  the  ^rize-giylngs  of  the 
Royal  Agricultural  Society  have  unhappily 
led  to  such  a  system  of  eiplbnuge  and  inqui- 
iitiveness  into  the  proceedings  of  rival  manu- 
facturers, and  have  Induced  a  competition 
to  excessive  and  unfairly  carried  out,  as  to 
evidence  a  lamentably  low  standard  of  ma- 
nufacturing morality. 

I  am,  Sir>  yourft,  &c., 

Wm.  BAj>i>£leY. 
IS,  AagelMenacet  ItliagtcB, 
April  14,  ItM. 
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.  2V  ike  Editor  ^  tkt  Mnktmim'  iUgemim. 
SiR,«— When  I  said  that  I  oould  not  on- 
dwvtand  "C*  in  hit  exptanation  of  the 
actiofi  of  a  locomotive  engine,  I  spoke 
tmly  r  Mid  '*  C."  *n  long  letter  in  your  last 
Atttiiber  oiily  convinces  me  that  my  tlib^ 
would  have  been  thrown  awny  in  making 
any  lengthened  attempt  to  do  s6.  In  mv 
remirks,  in  accordance  with  yoitr  admonf. 
tton,  I  will  endeavour  to  be  as  brief  as  pos- 
sible. It  is  a  ftmdamental  Hit  in  ttiechani- 
cat  selenee,  based  on  experience  wA  reason, 
that  When  a  motive  p^^  is  tontaitred 
within  the  %odt  ittfftlf  Which  1ft  M  be  moYcd, 
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no  useful  work  can  result  unless  there  is  an 
external  obstacle  on  which  the  force  can  bo 
made  tn  act  However  great,  for  instance, 
the  muscallur  exertion  by  which  an  arm  is 
thru&t  forward  from  the  body,  no  effect 
whatever  is  produced  miless  there  be  some 
object  against  which  it  impinges.  The 
whole  of  the  effect  produced  without  such 
external  obstacle  is  simply  of  the  nature  of 
action  and  an  equal  reaction. 

The  same  is  true  of  a  steam  6n^ne.  Take 
the  case  of  a  standard  engine.  N^o.  portion 
of  the  pressure  on  the  piston,  or  on  the  end 
of  the  cylinder,  has  the  fimallent  tendency 
io  move  the  engine,  or  to  produce  a  pressure 
(of  any  considerable  extent)  on  the  supports 
in  a  lateral  direction,  which  ought  to  be  the 
case  on  *'C. '^'s  hypoth(>6is.  There  is  in- 
deed motion,  but  it  is  of  the  piston,  which, 
not  being  fixed,  is  necessarily  moved  by  the 
pressure  of  the  steam  upon  it :  the  pressure 
on  the  face  of  the  cylinder  has  simply  the 
effect  of  produein|^  a  tendencv  to  separate 
the  cylinder-cover  fioin  the  rest  ^  the  machine, 
which  is  counterbalanced  by  the  strength  of 
the  materials  of  which  it  Is  composed.  The 
fallacy  into  which  "C."  has  fallen  is  the 
"supposition"  or  •* hypothesis "  (f  cannot 
distinguish  between  the  two  terms)  that  a 

firessurb  of  1000  lbs.  can  nosfeiMy  bte  exerted 
n  a  cylinder  without  having  a  eofreiponding 
(I  do  not  say  equal)  resistance  to  overcome. 
Common  every-aay  experience  of  loco- 
motive engines  abundantly  proves  this. 
Why  is  ft  tnat  the  same  engine  applied  to 
two  trains,  one  light  and  the  other  heavy, 
drives  the  ftrrmet  with  far  greater  velocity 
than  the  lattbr  t  Simply  because  the  reiUU 
tthc^  to  motion — that  is,  the  friction  of  thd 
rail— is  far  less  in  the  former  case  than  In 
the  IMtet,  and  consequently  the  steam  pre&- 
Bttre  is  far  less.  If,  therefore,  the  same 
amount  of  steam  is  supplied  in  both  cakes, 
the  quantity  of  steam  admitted  in  each  stroke 
is  far  less  with  the  lighter  load  than  with  the 
heavier,  and  the  number  of  strokes,  and,  by 
consequence,  the  speed  of  the  lighter  train, 
is  greater  in  the  same  ratio*  Suppose  in  a 
standard  engine  the  connection  between  the 
fthaft  and  the  resliumees  to  be  Overcome  be 
removed,  what  Is  the  consequence  f  Simply 
that  the  motion  of  the  piston  would  become 
extremely  rapid,  the  pressure  on  It  bfeing 
reduced  to  such  a  point  that  it  is  only  Jnst 
ffnfflcient  to  overcome  the  firiction  of  th6 
parts  of  the  tnachlne  in  motion. 

Aecordifigto  '*C.**'s  "hypothesis,"  efi- 
gfines  with  vertical  cylinders  on  board  ship 
ought  to  have  the  effect  of  altem&tely  raising 
and  depressing  the  ship  according  as  the 
steam  presses  bn  the  upper  or  lower  end  6f 
the  cylinder.  Horizontal  engines  m  the 
same  ntanner  ought  to  prodtee  the  Effect  nf 
propelling  the  vessel  of  themselves,  without 
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the  interyentioB  of  a  terew  or  other  instru- 
ment of  propulnion.  Common  sense  and 
every  day's  experience  teach  us  that  such  an 
effect  is  never  produced.  And  why  t  Be- 
oause  the  pressure  on  the  end  of  the  cylinder 
can  have  only  the  effect  I  hare  described 
above— of  tending  to  separate  it  from  the 
rest  of  the  engine. 

Moreover,  when  a  train  or  any  other  body 
is  moTing  uniformly,  there  ean  be  no  unba- 
lanced pressure  to  moTe  forward  the  body 
such  as  "  C."  supposes  ;  for  then  the  motion 
would  be  accelerated  indefinitely.  It  is  a 
fundamental  law,  which  admits  of  no  contra- 
diction, that  when  a  body  is  moving  uni- 
formly  in  any  direction,  the  resultant  of  the 
forces  tending  to  move  it  in  one  direction 
must  be  exactly  equal  and  opposite  to  the 
resultant  of  the  forces  tending  to  moTe  it  in 
the  other  direction. 

'  How,  then,  do  we  account  for  the  motion 
of  a  train  propelled  by  a  locomotive  engine? 
Putting  out  of  the  question  the  short  period 
during  which  the  motion  is  accelerated,  and 
considering  only  the  case  when  the  motion 
has  become  uniform,  the  pressure  on  the 
piston  is  such  as  is  just  sufficient  to  balance 
the  resistance  of  the  rail.  This  friction  or 
resistance  is,  however,  such  as  to  allow  of 
no  iUding:  hence  it  follows  necessarily  that 
the  driving-wheel,  in  turning  round,  must 
carry  the  train  along  with  iL 

It  is  Tery  easy  to  reduce  this  principle  to 
calculation;  and,  in  fact,  all  calculations 
which  are  made  for  the  proportioning  of  the 
horse  power  of  an  engine  to  the  work  it  has 
to  do  in  propelling  a  train  at  a  given  yelo- 
eity,  are  made  entirely  in  this  manner. 
Thus  if  P  be  the  mean  effective  pressure  on 
the  piston,  and  V  its  velocity ;  F  the  resist- 
ance of  the  rails,  and  v  the  Telocity  at  the 
outside  of  the  wheel  in  coUtact  with  the 
rail,  and  therefore,  as  we  have  seen,  the 
Telocity  of  the  train, — ^we  have  invariably 
this  relation  (neglecting  the  resistance  of 
the  air):  PV=F«.    So  long  as  the  horse 

fower  exerted  by  the  engine  is  the  same, 
'V  is  iuTariable;  however,  under  varying 
oircumstances,  P  and  V  may  be  made  to 
▼ary  severally.  If  therefore  F  vary,  v,  or  the 
speed  of  the  train,  will  vary  in  the  inverse 
ratio  to  it. 

In  railway  locomotion,  the  friction  or  re- 
sistance of  the  rail  is  proved  by  experiment 
to  be  about  8  lbs,  per  ton  weight  Suppose 
the  same  engine  exerting,  that  is,  the  same 
horse  power  to  be  successively  applied  to 
drive  a  train  of  80  and  of  100  tons  weight  i 
and  suppose  in  the  latter  ease  the  speed  is 
24  miles  an  hour,  in  the  former  case  it  will 

be,  on  this  "hypothen8,*'E=s^^  x  24  mfles 
80 

:b80  mUet  an  hour. 
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Allowing  for  the  effect  of  the  resistanoe 
of  the  air,  this  is  abundantly  proved  by  ex- 
perience :  and  thus  "  C."  'a  '*  hypothesis  '* 
is  condemned,  and  the  "hypothesis"  I  have 
advanced  is  established. 

I  have  very  few  remarks  to  offer  on  other 
poinU  in  "G."'s  last  letter.  The  great 
fallacy  I  have  endeaTOured  to  point  out  Is 
the  foimdation  of  all  that  he  has  written.  I 
cannot,  however,  pass  over  one  or  two  stray 
remarks.  Thus,  he  tells  us,  "  It  used  to  be 
said  that  the  friction  was  the  same  at  differ, 
ent  speeds ; "  as  if  the  contrary  to  this  were 
now  the  received  **  hypothesis."  I  can  tell 
"  C."  that  *'  oleTcr  men  of  science,"  indeed, 
all  men  of  real  science,  not  only  *'held," 
but  still  do  hold  this  view,  which  has  been 
proved  by  the  most  elaborate  and  accurate 
experiments  of  men  whoso  names  are  de- 
servedly held  in  the  highest  honour  by  the 
scientific  world  ;  nor  will  they  be  inclined 
to  hold  a  different  Tiew  until  '*  C."  or  some 
other  experimenter  has  shown  good  cause 
for  the  change. 

What  "  C."  means  by  calling  friction  a 
'*  forceless  thing,"  that  is,  by  calling  a 
force  which  presents  a  resistance  to  motion 
not  only  capable  of  exact  measurement, 
but  which  has  been  exactly  measured,  net 
a  force — is  perhaps  analogous  to  the  dis- 
tinction he  sets  up  between  a  "supposi- 
tion "  and  a  **  hypothesis,"  very  subtle 
and  ingenious,  no  doubt,  but  very  unin- 
telligible too. 

The  *'  difference  of  doctors"  on  this  que*. 
tion,  is  possibly  more  apparent  than  real, 
and  may  arise  not  from  a  real  diversity  of 
views,  but  from  **  C's"  failing  to  com- 
prehend  what  they  mean,  and  from  an 
effort  on  their  part  (not  always  sueoessftil) 
to  explain  scientific  truths  by  the  aid  of 
popular  ideas. 

This  at  least  I  can  say,  that  in  no  sound 
work  on  mechanical  philosophy  is  any 
different  '*  hypothesis "  propounded  than 
that  which  I  have  endeavoured,  so  far  as 
the  limits  of  a  letter  of  this  kind  will  per- 
mit, to  lay  before  your  readers. 

"  C."  has  entirely  misunderstood  what  I 
said  about  the  word  Jkkmm,  I  said  that  a 
was  originaUjf  applied  to  the  case  only  of  It 
fixed  obstacle,  or  support,  and  I  deprecated 
the  use  of  it,  as  I  still  most  emphatioally  do 
deprecate  it,  as  tending  to  create  rather  eon- 
fusion  than  precision  of  views  in  dealing 
with  such  questions  as  are  now  under  dis- 
cussion. I  shall  not  deal  with  '*  C."  'a 
explanation  of  the  motion  of  a  row-boat 
further  than  to  make  one  remark  on  bia 
statement  that  my  disquisition  is  '*  unneces- 
sarily complicated  and  quite  insufficient." 

Now,  be  it  obserred,  the  whole  of  this 
discission  arose  from  two  *'  disquisitions,'* 
one  by  Mr.  Cheferton  and  the  other  by 
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'*  C,"  on  tbe  potition  of  the  fulcrum  in  a 
loeomotiTe  engine — ^the  position  of  the  said 
fulcrum  being  rappoMd  to  affect  most  ma- 
terially the  theory  of  the  engine.  I  con. 
cemed  myself  to  show  that  in  the  usual 
sense  of  the  woxd  Julenim — where  motion  is 
uniform — it  is  a  matter  of  perfect  indiffe- 
rence wli^t  point  in  the  moving  body  be 
taken  for  it ;  and  this  I  showed  in  what  I 
conceiTe  to  be  a  most  satisfactory  way,  viz., 
by  forming  the  equations  of  moments  about 
several  such  points,  in  a  particular  case, 
and  showing  that  they  are  all  equally  cor- 
rect  There  is  no  unnecessary  complica- 
tion in  this  mode  of  treating  the  subject— 
for  I  cannot  see  how  I  could  otherwise 
make  good  my  position. 

Until  "C./*  therefore,  can  ditprove  what 
I  have  advanced — until  he  can  show  that 
any  of  ray  equations  are  incorrect  or  in- 
compatible with  each  other — I  trust  that 
your  readers  will  estimate  at  its  proper 
value,  his  attempt  to  evade  the  force  of  my 
argument  by  an  expedient,  which,  I  will 
allow,  has  the  merit  of  simplicity  at  all 
events,  vis.,  putting  it  on  one  side  as  "  ap- 
pearing to  him  unnecessarily  complicated 
and  quite  insufficient" — though  on  what 
grounds  he  does  not  condescend  to  inform 
us. 

For  reasons  analogous  to  those  I  have 
advanced  in  the  case  of  the  locomotive 
engine,  and  which  your  intelligent  readers 
will  readily  supply  for  themselves,  I,  with 
reason  on  my  side,  have  no  hesitation  in 
pronouncing  '*  C."  's  explanation  *'  quite 
insufficient." 

In  conclusion,  I  am  glad  to  agree  with 
**  C."  (which,  unfortunately,  I  seldom  find 
myself  able  to  do)  in  his  belief  that,  in 
solving  the  problem  proposed,  we  have  no 
need  of  any  complicated  theory,  but  have 
only  to  take  the  general  laws  of  motion 
and  apply  them  simply  to  the  forces  which 
are  impressed  on  the  machine.  It  is  be- 
cause, in  his  attempu  at  a  solution,  he 
adopts  other  laws  than  '*  those  common 
laws  of  science  which  all  admit,"  that  I 
cannot  agree  with  him ;  and  I  really  believe 
that  the  impossibility  he  finds  in  "  recon- 
ciling the  common  theory  "  (if,  by  common 
theory,  he  means  that  adopted  generally 
by  men  of  science)  with  facts,  must  arise 
from  his  not  attaching  the  same  ideas  to 
the  "  common  theory,"  as  our  recognixed 
authorities  do.  At  all  events,  I  cannot 
allow  the  explanation  he  gives  the  merit  he 
claims  for  it,  of  either  '*  simplicity "  or 
"  sufficiency,"  nor  even  of  iu  not  ventur- 
ing beyond  the  "  boundaries  of  the  well- 
proved  laws  of  science." 

I  am.  Sir,  yours,  &c.,  W. 

a,  ApzU  7,  me. 
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p.  S. — Since  writing  the  above,  Mr. 
Cheverton's  long  letter  in  reply  to  me  has 
come  under  my  notice.  My  answer  will  be 
as  brief  as  I  can  make  it.  Mr.  Cheverton 
endeaYours  to  set  up  a  wonderful  distinc- 
tion between  mathematical  or  theoretical 
and  practical  mechanics.  Considering  that 
mathematicians  take  the  data  supplied  by 
practical  men  for  the  basis  of  operations,  and 
apply  to  these  the  resources  of  their  art,  I 
cannot  imagine  how  mathematical  mecha- 
nics and  practical  mechanics,  so  far  as 
theory  goes,  can  have  this  antagonism  which 
Mr.  Cheverton  and  others  are  so  anxious  to 
detect  The  antagonism  I  think  which 
really  does  exist,  and  which  he  in  his  heart 
of  hearts  means,  is  between  persons  who  by 
reason  of  their  acquirements  are  capable 
of  dealing  with  mechanical  problems,  and 
the  class  who  delight  in  the  appellation  of 
practical  men,  whose  acquirements  in  scien- 
tific knowledge  are  nil,  but  who  think  that 
because  they  are  employed  in  making  en- 
gines, or  in  working  engines,  they  must 
know  all  about  them.  With  these  gentle- 
men il  is  a  crime  to  possess  any  knowledge 
of  the  resources  of  mathematical  science ; 
and  thus  it  appears,  that  by  my  showing 
some  little  knowledge  of  this  kind,  I  am  at 
once  placed  by  Mr.  Cheverton  in  the  cate- 
gory of  men  thearistt.  It  is  undoubtedly 
a  great  advantage  to  "  practical  men  "  of 
this  class,  to  establish  such  a  distinction. 
But  what,  in  the  name  of  reason,  can  be 
the  foundations  of  it  ?  I  know  that  in  this 
country  there  is  a  great  tendency  to  make 
the  possession  of  some  accidental  distinc- 
tion, or  some  knowledge  of  a  purely  prac- 
tical  kind,  such  as  any  skilled  mechanic 
necessarily  picks  up  in  the  exercise  of  his 
calling,  take  the  place  of  real  science,  and 
give  the  fortunate  practical  'man  claims  to 
attention  in  preference  to  the  man  who  really 
does  know  something  about  it 

For  example,  we  all  know  that  a  post- 
captain,  whatever  be  his  previous  ignorance, 
comes  into  possession  of  the  most  recon- 
dite knowledge  and  capacity  in  every  matter 
immediately  on  his  promotion.  The  cap- 
tain of  the  Excellent  gunnery  ship,  by  virtue 
of  his  appointment,  becomes  the  greatest 
authority  on  gunnery  in  the  country.  A  no- 
ther  man  is  iustified  in  ridiculing  the  teach- 
ings of  a  learned  professor,  who  has  re- 
ceived his  education  m  a  university,  because, 
forsooth,  he  has  worked  in  a  coal-pit,  and, 
therefore,  as  a  workman,  must  know  all 
about  it  Another  man,  because  he  is  a 
practical  engineer,  and  is  called  on  in  the 
exercise  of  his  profession  to  build  engines, 
or  walls,  or  docks,  must  sneer  at  the  me- 
chanicid  knowledge  of  the  mathematician 
who  has  not  been  so  fortunately  circum- 
Btanoed. 
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And  in  what  sort  of  questions  is  it  that 
they  set  up  as  pre-eminent  authorities  f  Is 
it  in  judging  "practically  >♦  of  the  sUte  ot 
fepalt  of  n  pair  of  enginel,  of  a  boiler,  of 
a  wall,  or  a  road  f  Is  it  in  estimating  the 
immber  of  brinks,  or  number  of  tons  of 
iron,  such  and  such  a  work  will  consume, 
and  its  probablfe  costt  Nothing  of  the 
sort !  It  is  in  purely  tkeorelieal  questions 
that  they  claim  pre-eminence  on  account 
of  their  practical  attainments.  Woe  betide 
the  advancement  of  mechanical  science  if 
•  It  is  allowed  to  fall  into  the  hands  of  these 
practical  men !  Mr.  Cheverton,  perhaps, 
aAes  not  know  that  from  simple  ignorance 
of  sn  elementary  mechanical  principle, 
*rhieh  I  have  enumerated  in  my  letter,  the 
theory  of  the  steam-engine,  which  was  un- 
fortunately long  left  to  practical  men,  was 
for  many  years  absurdly  wide  of  the  mark. 
It  was  reserved  for  a  French  savant,  the 
Comte  de  Pambour,  a  profound  mathema- 
tician, to  place  it  on  a  sound  and  creditable 
btisis. 

I  have  said  tt  is  a  great  advantage  to 
**  practical  meft  *'  to  try  to  establish  a  dis- 
tinction  (which  caiuiot  exist)  between  theo- 
retical and  practical  mechanics ;  and  for 
this  reason,  among  others,  that  the^r  are 
thereby  entitled  to  use  scientific  terms  in 
the  most  loose  and  vsgue  manner,  and 
thus  to  be  able  to  give  such  explanation 
of  their  **  conceptions  "  as  they  please.  In 
fkct  the  language  of  science  in  their  mouths 
means — just  what  you  like. 

Nothing  can  illUstrste  this  more  forcibly 
than  Mr.  Cli^Verton*&  1ette)r,  where  he  makes 
a  most  absurd  distinction  between  abstract 
and  concrete  conceptions  of  force,  which 
showslittle  but  his  ignorance  of  the  mode  in 
which  mechanical  problems  are  treated. 
For  my  piirt,  when  treating  of  forces,  mv 
ideas  are  concrefe  enough.  1  usually  attach 
to  the  word  force  the  idea  of  a  pressure 
equivalent  to  so  many  pound  weights,  act. 
ing  in  a  definite  direction  at  a  definite  point. 
What  more  **  concrete  '*  idea  coold  the 
n&ost  |>ract!6al  man  entertain  ?  I  certainly 
am  not  in  the  babit  of  looking  at  any  two 
forces  which  are  concerned  in  a  locomotive 
under  what  Mr.  Cheverton  faslely  calls 
their  practical  aspect  and  designation — 
**  Power  and  "Work."  And  that  because  if  I 
w£re  to  do  BO  I  should  commit  an  egregious 
•*)»ractical'»  as  well  as  •'theoretical'' 
blunder.  A  simple  Irelation  between  two 
forces  at  any  moment  df  their  action,  such 
ss  Mr.  Cheverton  contemplates,  does  not 
involve  the  idea  of  **  Work  *'  at  all.  From 
this  and  another  combination  of  terms,  in 
Which  he  says  that  **  it  sounds  like  a  solecism 
to  speak  of  threfe  Jarcei  in  equilibrium  in 
fcohhectSonJWith  power,  fidcntm,  and  uwrAr," 
I^  tku  Mj  conclude  that  Mr.  C^everton^s 
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notions  are  of  the  most  meagre  and  unsatis- 
factory kind.  They  are  exactly  of  the 
nature  which,  by  dire  experience,  I  hate 
discovered,  is  sore  to  characterise  the 
notions  of  those  who  "vaunt  themselves  in 
the  appellation  of  **  practical  men.'*  I  have 
had  the  misfortune  to  enter  into  controversy 
with  several  of  this  class  through  the 
medium  of  your  pages.  And  now,  airectly 
I  find  a  gentleman  endeavouring  to  evade 
the  cogency  of  argument  by  a  refbge  to  his 
"  practical  capacity,"  I  know  at  once  what 
to  expect. 

A  "practical  man*'  of  this  class  has 
usually  imbibed  what  few  ideas  he  has  on 
mechanics  firom  the  perusal  of  some  popular 
Work ;  he  is  never  able  to  get  above  the 
I  most  simple  considerations  pf  levers,  and 
hence  his  real  attachment  to  the  word 
fulcrum;  because,  in  all  such  elementary 
lessons,  a  lever  is  supposed  to  be  furnished 
with  '*a  fixed  point  in  its  length,  about 
which  it  is  capable  of  turning  freely,  which 
Is  called  its  fulcrum." 

It  is  not  worth  while  pursuing  Mr. 
Cheverton' s  remark  on  this  head  much 
further,  simply  because  he  attributes  to  what 
he  is  pleased  to  call  *'  truth  of  a  mathema- 
tical kind,  partial  and  abstract,'*  absurdities 
which  would  really  entitle  a  mathematician 
who  enteitaijis  such  views  to  take  his  rank 
among  **  practical  men." 

Far  be  It  from  mo  in  these  remarks  to  be 
thought  to  reflect  upon  reoRy  practical  men, 
such  as  Professor  Rankine  and  others,  who 
combine  a  genuine  knowledge  of  principles 
and  practice,  and  who  know  how  to  appre- 
ciate (none  better)  the  true  correspon deuce 
between  sound  theory  and  sound  practice, 

Unfortunately  for  himself,  Mr.  Cheverton 
has  attempted  to  deal  with  the  equations  of 
momenta,  with  which  I  furnished  him,  and 
has  made  a  signal  display  of  his  inability 
to  cope  with  questions  of  this  kind.  He 
does  not,  I  presume,  deny  that  when 
forces,  or  if  he  likes  better,  power,  and  (I 
cannot  imitate  his  error  in  saying  work, 
but  say)  resistance,  are  in  equilibrium  on  a 
lever,  they  are  inversely  as  their  distances 
from  the  fulcrum.  Taking,  therefore,  the 
point  of  the  oar  in  the  water,  for  fulcrum, 
the  equation,  which  he  finds  so  ridiculous, 
gives  the  true  relations  between  the  power 
exerted  by  the  hand,  and  the  pressure  on 
the  row-lock.  He  will  hardly  deny  that 
there  is  a  pressure  on  the  row-lock.  If  he 
does,  I  would  earnestly  recommend  him  to 

f)ut  his  finger  between  the  oar  and  the  row. 
ock,  next  time  he  finds  himself  again  in  ^ 
boat,  and  I  will  be  bound  for  it  that  he  will 
remember  the  lesson  he  so  receireft  till  the 
day  oif  his  death.  Now,  what  I  proved  by 
my  equation,  was  this — ^^lliat  yon  get  the 
very  same  relations  bctWMn  any  two  of  tho 
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forces  applied  to  an  oar  (for,  howerer  much 
it  mtiy  appear  a  ftol^clsm  to  Mr.  Ch«T«non, 
there  are,  undonbtedly,  three  fortsei  applied 
tb  aft  Dar  and  to  a  lever  of  any  kind)  take 
the  momenu  from  what  point  you  will. 

Mr.  Cheverton,  however,  tries  to  prove 
that  this  equation  is  wrong  by  a  teduetio  ad 
absurdum,  and  diseoven  that,  if  the  rower 
attempt  to  move  the  boat,  bv  applying  his 
power  at  the  rolr-lock,  the  propelling 
power  is  equal  to  the  power  exerted  by 
him.  He  uncotuciimsip  rornishes  the  cor- 
rect answer  to  this,  by  stating  that  the  oar 
in  that  case  ceiiset  to  be  m  lever.  In  fact, 
there  is  in  that  case  no  nsisttmee  cftke  water 
*eMeh[U  menlial  to  the  nnHon  rf  the  boat,  as 
I  showed  befufe.  If  he  had  known  how  to 
deal  with  considerations  of  this  kind,  he 
would  not  require  now  'to  be  told  by  me 
that  taking  the  row>lock  for  ftilcrum,  and 
obtaining  the  equation 

If  the  hand  move  up  to  the  row-lock  «=©, 
and,  therefore,  since  P  and  b  are  finite, 
Q=o.  The  oar  in  this  case  becomes  prac- 
tically part  of  the  boat,  and  the  pressure 
oh  the  row-lofik  and  the  power  exerted  by 
the  hand  are  hiierwA  ftrees. 

Mr.  Cheverton,  it  seems,  has  yet  to  learn 
that  a  rod  or  oar,  in  order  to  act  as  a  lever, 
must  be  subjected  to  the  conditions  of  a 
lev«r.  Moreover,  if  he  had  any  t*al  know- 
ledge of  *'  work,"  he  woMd  hate  known 
that  the  w«rk  developed  by  the  power  being 
nily  the  work  done  in  propelling  thre  boat  is 
itii  also. 

The  only  gllmTftering  of  sense  in  Mr. 
Cheverton's  letter,  is  the  parsgraph  In 
which  he  speaks  of  the  case  of  uniform 
motion;  but,  aS  I  have  amply  discussed 
this  question  5n  the  body  of  my  letter,  I 
shall  not  now  resume  it 

Of  course  I  aiki  not  concerned  to  defend 
the  errors  of  ^uasi-mathematicians.  No 
one  has  written  more  earnestly  than  myself 
against  the  folly  of  trusting  in  equations, 
siinply  because  they  are  eqaathm. 

with  all  sound  theorists,  mathematical 
symbols,  unless  they  represent  physical 
conditions,  are  "naught."  But  I  deny, 
most  emphatically,  that  there  is  any  dis- 
crepancy between  sound  theory  and  sound 
practice.  I  do  not  wish  to  palm  myself  off 
c(\\  the  World  fbr  what  I  am  not.  I  do  not 
prnr^ss  to  have  worked  in  colKerfes.  or 
steam  Ikctories,  or  tin  ttdnts,  or  to  nave 
manufactured  engines.  But,  I  do  proftss 
to  have  made  "  practical "  mechanics — not, 
be  it  observed,  the  mechanics  of  seir.styh>d 
•*  practical  men  "  (Heaven  Mesa  the  mark !) 
— my  study.  I  am  well  acquainted  with 
th%  calculations  itfAch  -are  the  guides  to 
6oand;|rraiBtStal  tenginfeen  in  the  tzerehe  { 


of^their  profession.  And  ^this  I  will  say, 
that  anytning  more  nnlike  what  Mh  Che. 
vertott  advocates,  I  isannot  conceive. 

Mr.  Cheverton  hugs  himself  with  the 
comfortable  belief  that  **  he  has  brought 
me  to  grief.**  I  do  not  wish  to  disturb  him 
in  that  hallucination.  Of  this,  however,  I 
am  thankful— that  I  have  never  committed 
myself  to  such  an  absurdity,  as  declaritig 
that  "  mathematical  conceptlona  can  be 
true  theoretically,  and  even  phytieaUy  (that 
is,  in  the  cases  presented  by  nature)  with 
regard  to  the  inherent  nature  of  force  "  and 
yet  "  unreal  as  \  to  the  outward  form  and 
iftanifestation  " — that  I  have  never  drawn 
a  distinction  between  **  abstract"  forces 
and  ••  concrete  *'  fbrew. 

I  would  seriously  rcoommend  Mr.  Che- 
verton, before  he  again  takes,  up  his  nen  to 
write  on  mechanical  queetious,  to  advance 
beyond  the  first  pages  of  some  popular 
treatise.  He  says  that  he  cannot  receive 
instruction  fhom  me.  As  he  tells  us  he 
took  part  in  a  discussion  in  your  pages, 
twenty  years  ago,  I  think  it  very  probable 
that  this  is  the  case.  But  if  he  cannot 
learn,  the  best  ctmrse  he  oaa  pnraud  is  to 
maintain  silence. 

In  conclusion,  I  repeat,  l^at  the  true 
historical  and  "  practical "  meaning  t>f  the 
word  fulcrum  is,  that  "  point  in  a  lever 
which  is  supposed  fxed,  about  which  it  is 
capable  of  turning  in  all  directions;"  and 
that  it  has  no  proper  application  in  the 
case  of  a  locomotive  engine.  I  have  amply 
shown  in  my  letter,  to  which  this  is  a 
postscript,  that  *'  mathematicians  **  have  no 
difficulties  in  discovering  and  dealing  with 
th%  true  effects  of  all  forces,  whether  of  the 
nature  of  motive  powers,  or  resistances,  and 
that  the  lugging  in  the  notion  of  levers 
and  fhlerums  has,  undoubtedly,  a  tendency 
to  create  confusion  instead  of  clearness  of 
conception,  as  is,  in  fact,  most  amply  and 
aptly  illustrated  by  Mr.  CheYetton*a  letters. 
April  14,  1856.  W. 
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MuELLfeR,  C.  O.  Ceriolinnew  and  «»</W/ 
improvement  in  locks  for  doori.  Patent 
dated  September  4,  1855.    (No.  2001.) 

The  patentee  describes  an  arrangement 
of  parts  which  cannot  be  explained  without 
reference  to  drawings. 

Db  LA  RUE,  W.  JmprovetMnU  fn  heating 
Burmewe  naphtha  vhtn  abtt^ing  products 
therrfrom.  Patent  dated  September  4, 1S55. 
(No.  2002.) 

This  invention  t^msists  in  subjecting 
BtumesO  naphtha  to  the  action  of  free  steam 
at  about  212*  F.  to  driVe  off  the  taott  Voia« 
tile  tonstitttcfnts,  and  so  kk  Vs  proddce  a 
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residue  that  may  be  used,  either  alone  or  in 
combination,  for  lubricating  machinery, 
such  residue  being  purified  bv  means  of  a 
dilute  acid,  and  afterwards  witn  weak  solu- 
tions of  alkalies.  The  acid  combines  with 
substances  of  an  alkaline  nature,  and  pro- 
duces f  aluable  products. 

OiLBEE,  W.  A.  Improvements  in  tJte  ma- 
ni^aeiure  rf  glass,  (A  communication.) 
Patent  dated  September  4,  1856.  (No. 
2003.) 

This  invention  consists  in  the  substitu- 
tion of  ceruin  described  coke  ovens  for  the 
oidiuary  kilns  employed  in  the  manufac- 
ture of  glass,  porcelain,  &c. 

Morel,  A.  Certain  improvements  in  ma- 
chinery for  preparing  fibrous  materials  to  be 
eombeid  or  spun.  Patent  dated  September  4, 
1865.    (No.  2004.) 

This  inveuiion  consists  in  applying  a 
cylinder  provided  with  needles  on  its  cir- 
cumference to  the  ordinary  gill  box,  for 
the  purpose  of  disentangling  and  laying 
parallel  the  fibres,  previous  to  their  being 
combed  or  spun. 

Southwell,  W.  Certain  improvements 
in  machinery  for  grinding  or  polishing  saws 
and  other  articles.  Patent  dated  September 
4,  1855.    (No.  2005.) 

This  invention  comprises  a  combination 
of  mechanism  for  ai^usting  and  working 
two  grindstones,  for  grinding  the  opposite 
faces  of  circular  saws  simultaneously — a 
certain  saw  mandril  for  grinding  a  saw  up 
to  the  central  hole — and  a  method  of  giving 
rotarv  motion  to  the  saw,  during  the  grind- 
ingf  Dy  means  of  friction  rollers,  &c. 

DVLL,  J.  U.  Improvements  in  fountain 
inkstands.  Patent  dated  September  4, 1855. 
(No.  2006.) 

This  invention  consists  in  so  construct- 
ing a  fountain  inkstand  that  the  contents 
of  the  fountain  cannot  run  out  through  the 
service  cup,  even  if  the  stand  be  upset,  and 
that  all  the  ink  in  the  fountain  will,  by  iu 
gravity,  supply  the  service  cup  until  the 
fountain  is  empty,  without  the  sUnd. being 
moved;  and  in  order  to  prevent  the  over, 
flow  of  the  service  cup  through  expansion, 
a  chamber  is  provided,  into  which  the  ink 
passes  when  expansion  Ukes  place,  running 
back  into  the  founUin  when  contraction 
ensues. 

CaAYMER,  W.  Improvements  in  pro- 
pelling vessels.  Patent  dated  September  5, 
1855.    (No.  2008.) 

The  inventor  describes  an  arrangement 
for  feathering  and  adjusting  the  blades  of 
screw  propellers,  by  means  of  cogged 
quadrants,  &c.  On  turning  a  handle,  mo- 
tion is  communicated  by  means  of  a  screw 
to  a  quadrant  on  the  shaft,  thence  to  a  cer- 
tein  cogged-wheel,  then  to  certain  float 
quadrantei  and  flnidly  to  the  floats  or  blades. 


Collier,  G.  Improvements  in  the  memm> 
facture  qf  carpets  and  other  piled  fabrics* 
Patent  dated  September  5, 1855.  (No.  2009.) 
These  improvemente  relate  to  employing 
two  shuttle-boxes  to  each  side  of  the  loom, 
separated  from  and  operated  independently 
of  the  middle  of  the  batten  or  lay  when  two 
shuttles  are  used,  suitable  for  different  thick- 
nesses of  weft,  either  of  sach  shuttle-boxes 
on  each  side  of  the  loom  being  capable  of 
acting  with,  and  for  the  time  of  being  locked 
to,  the  middle  part  of  the  batten  or  lay, 
whereby  those  shuttle-boxes  for  the  time  in 
use  will,  at  the  traverse  of  their  shuttle, 
partake  of  the  motions  and  operate  as  part 
of  the  centre  pari  of  the  batten  or  lay.  Also, 
to  the  application  of  separate  weft-forks  to 
each  shuttle-box,  to  act  also  in  tightening 
the  weft  between  the  work  and  the  shuttles, 
and  thereby  improve  the  aelvages  of  the 
fabric.  Also,  to  the  application  therewith 
of  independent  picking  motions  to,  and 
selecting  for  the  picking  of  the  shuttle  for 
the  time  to  operate.  Also,  to  adjusting  the 
motions  of  the  instrument  which  aids  to 
keep  the  point  of  the  wire  in  the  deep  part 
of  the  shed  to  the  different  elevations  of  the 
work  when  operating  with  the  respective 
shuttles. 

Palmibri,  a.  and  J.  B.  Fcrari.  A 
new  system  qf  construction  of  ships  or  vessels. 
(A  communication.)  Patent  dated  Septem- 
ber 5, 1855.    (No.  2010.) 

This  invention  consists  in  propelling 
boate  or  other  vessels  by  means  of  hollow 
cylinders  furnished  with  paddles  on  their 
circumference,  the  axes  of  which  cylinders 
work  in  suitable  bearings.  The  cylinders 
are  also  provided  with  pulleys,  cranks,  or 
toothed  wneels,  which  are  put  in  motiou  by 
means  of  steam  or  other  motive  power. 

Glassforp,  J.  H.  Improvements  inprint* 
ing  textile  fabrics  and  other  surfaces.  Patent 
dated  September  5,  1855.     (No.  2011.) 

The  invention  consists  of  a  mode  of  pro- 
ducing  by  means  or  with  the  aid  of  the 
lithographic  and  zincographic  systems  of 
printing,  or  modifications  thereof,  the  nn- 
dersunk  or  projecting  surfaces  or  figures  of 
cylinders,  blocks,  plates,  or  other  printing 
implemento  capable  of  having  such  surfaces 
or  figures  produced  thereon,  which  are  to  be 
used  for  writing  or  ornamenting  the  aur- 
faces  of  textile  fabrics,  paper  hangings,  and 
other  surfaces  in  colours,  in  a  similar  man- 
ner to  the  ordinary  cylinder  and  block 
systems  of  printing  used  by  calico  and  silk 
printers. 

Peacock,  G.  Improvements  im  sAtp- 
buiUUag,  Patent  dated  September  5, 1855. 
(No.  2012.) 

The  object  of  this  invention  is— 1.  To 
enable  ships  to  keep  a  belter  wind  and  pre- 
vent lee-way  and  rolling,  and  consists  in 
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applying  to  the  ordinary  fixed  keel  a  hori- 
zontal keel,  extending  on  either  side  heyond 
the  ordinary  keeL  2.  In  ooostruoting  the 
stern  of  an  iron  ship  with  a  hollow  or  hoxed 
stern-post,  tapering  gradually  helow  the 
line  of  the  screw-shaft  towards  the  junction 
of  the  keel,  and  conveying  a  hent  pipe  from 
a  water-tank  or  reservoir,  for  the  supply  of 
the  hollers  through  such  hollow  stem-post. 
The  bent  pipe  is  passed  out  of  the  ship 
above  the  deep  load  line,  and  desoeods 
down,  so  that  its  outlet  is  below  the  light 
water  line.  The  pipes  by  which  the  water 
is  blown  from  the  boilers  are  to  be  con- 
ducted through  the  said  stern-post  in  like 
manner,  so  as  to  blow  off  either  tnrough  the 
outer  bend  of  the  first-mentioned  pipe,  or 
by  separate  pipes.  These  pipes  are  pro- 
vided with  cocks  for  the  purpose  of  closing 
the  passages  when  necessary. 

Martiek,  J.  G.  Improvementt  in  roatting, 
cakhting,  oxtfdMng,  and  subUwting  mettMe 
and  mineral  subttaneett  and  in  the  apparatue 
and  meane  to  effect  the  eame.  Patent  dated 
September  5,  IH65,    (No.  2013.) 

This  invention  mainly  consists  in  apply- 
ing steam  through  and  amongst  such  sub- 
■tances  when  being  so  treated ;  and  in  cer- 
tain means  of  applying  streams  of  air  to 
and  amongst  such  substances  when  being  so 
treated. 

Nbttleship,  I.  An  improved  tpindlefor 
the  spinning  of  exlk  or  other  Jlbroue  material. 
Patent  dated  September  5,  1855.  (No. 
2014.) 

The  inventor  constructs  a  mixed  metal 
spindle,  of  about  six  or  seven  inches  in 
length;  it  is  hollow,  and  works  upon  a 
fixed  stud,  and  consequently  may  be  driven 
rapidly.  Its  construction  is  such  as  to 
allow  at  least  double  the  number  (of  the  com- 
mon spindles)  within  the  same  space.  A 
provision  is  made  to  protect  the  oil  in  the 
step  of  the  spindle  from  dirt ;  and  this  step 
IB  let  into  a  solid  bar  attached  to  the  mill. 

Schwartz,  T.  An  improvement  in  heat" 
ing  or  cooling  aertform  and"  liquid  bodiet. 
Patent  dated  September  6, 1855.  (No.  2016.) 

This  invention  consists  in  increasing  the 
surfaces  of  cooling  vessels  by  producing  on 
them  grooves,  ridges,  ribs,  &c. 

AsTow,  C.  P.  Iwtproioemente  in  breech" 
loading  arms.  Patent  daied  September  6, 
1855.    (No.  2017.) 

This  invention  consists  in  welding,  bra- 
zing, or  otherwise  fitting  or  forming  on  to 
the  barrel  and  at  or  near  the  breech  end 
thereof  a  bolt  or  solid  piece,  which,  passing 
through  the  bed  on  which  the  barrel  is 
swivelled  or  raised,  and  being  there  locked, 
takes  off  the  shock  consequent  upon  tiie 
discharge.  Also,  in  adapting  to  the  extreme 
breech  end  ofUie  barrel  a  conical  plug, 
which  is  bald  upon  s  rod  or  lever  centred 
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upon  a  pin  in  the  back  end  of  the  bolt 
hereinbefore  mentioned  as  being  fixed  to 
the  barrel.  Upon  the  barrel  being  returned 
to  its  bed,  after  reloading,  the  plug  becomea 
thrust  into  the  end  of  the  barrel  and  tends 
to  prevent  the  escape  of  any  gases  gene* 
rated  on  the  discharge.  When  loading,  the 
rod  or  lever  to  which  the  plug  is  attached 
is  drawn  back  by  the  finger  and  thumb,  and 
the  charge  may  be  inserud  into  the  barrel. 

Pryse,  C,  and  P.  Cashmore.  Certain 
improvements  in  repeating  fire- arms.  Patent 
dated  September  6.  1855.    (No.  2018.) 

This  invention  consists — 1.  Of  an  im. 
proved  construction  of  repeating  fire-arms, 
having  a  double  action,  and  being  cocked, 
either  by  means  of  the  trigger,  or  by  the 
use  of  a  thumb-piece  on  the  hammer,  and 
in  making  the  body  frame  of  this  arm  in 
one  piece  of  metal.  2.  In  certain  modifica- 
tions of  the  above,  which  may  be  termed 
single-action  repeatin^^  arms.  8.  In  im- 
proved  means  of  applying  le? er  ramrods,  for 
the  purpose  of  ramming  the  charge  in  those 
repeating  arms  which  consist  of  a  cylinder 
or  series  of  chambers,  revolving  in  a  line 
parallel  to  the  line  of  a  stationary  barrel, 
through  which  barrel  all  the  chambers  of 
the  breech  cylinder  are  discharged.  4.  In 
improvements  in  the  spring  catches  em- 
ployed for  securing  the  ramrod  close  to  the 
barrel  when  not  in  use.  5r  In  improved 
forms  of  a  double-acting  bolt,  whico  will 
prevent  the  chambers  from  revolving,  and 
at  the  same  time  secure  the  hammer  or 
striker  at  half-cock. 

Frasbr,  J.  An  improvement  in  the  ma- 
n^factmre  rf"  paper,  (A  communication.) 
Patent  dated  September  6, 1855.  (No.  2019.) 

The  invention  consists  in  making  paper 
from  straw  by  the  following  process.  An 
alkaline  ley  is  prepared  by  dissolving  1  lb. 
of  soda  or  potash  in  2  gallons  of  boiling 
water,  and  then  adding  lib.  of  lime  in 
small  quantities,  keeping  the  mixture  stirred 
and  boiling  for  an  hour  after  the  lime  is 
added.  Salt  is  then  added  in  the  proportion 
of  about  ^  lb.  to  100  gallons  of  the  mixture. 
As  much  as  the  liquor  will  saturate  is  now 
placed  in  the  vat,  and  boiled  for  three  or 
four  hours  (or  the  straw  may  be  steeped  in 
the  liouor,  when  cold,  for  24  hours.)  The 
straw  IS  next  taken  out  of  the  vat,  drained, 
and  well  washed  with  water,  after  which  it 
is  ready  to  be  ground  into  pulp. 

OiLBES,  W.  A.  An  improved  proeeie  and 
apparatue  for  the  purifieaUon  and  ekaifica" 
tiin  of  oilt,  (A  communication.)  Patent 
dated  September  6, 1855.    (No.  2020.) 

The  oil  is  firat  agitated  for  about  an  hour 
in  an  agitator,  and  is  thus  separated  into  its 
constituent  parts  ^grease,  mueilage,  atea- 
rine,  and  pure  oil),  and  after  standing 
twenty-four  hours  is  drawn  off  into  a  reter- 
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voir.  It  is  flien  submitted  to  the  pressure 
of  compressed  air  from  an  air  reservoir, 
which,  forces  it  into  a  filter  provided  with  the 
purifying  material,  prepared  and  enclosed 
in  a  canvas  bag  adapted  to  the  sides  of  the 
apparatus,  through  which  the  oil  is  forced 
to  the  upper  part.  After  the  oil  is  admitted 
to  the  reservoir  a  cap  should  be  screwed  on, 
so  as  to  close  the  vessel  air-tight.  The 
filtering  material  is  pumice-stone  reduced 
to  a  fine  powder,  and  sifted  and  mixed  with 
oil  of  a  similar  kind  to  that  to  be  filtered,  as 
clear  as  possible.  A  soft  paste  is  made, 
which  is  spread  evenly  on  the  canvas,  about 
one-third  of  an  inch  in  thickness. 

LoWRY,  G.  Improvements  in  madiinerg 
for  heckling  fiax  atid  other  fibrous  material* 
Patent  dated  September  7, 1855.  (No.202K) 
This  invention  consists — I.  In  so  attach- 
ing the  heckle  bars  to  the  endless  sheets,  or 
chains  of  sheet-heckling  machines,  that  the 
teeth  of  the  heckles  shall  enter  the  fibrous 
material  at,  or  nearly  at,  right  angles  to  the 
same,  and  closer  to  the  holder  than  in  the 
machines  now  in  use.  2*  In  a  mode  of 
constructing  the  holders,  in  which  the  stick 
of  fibrous  material  is  held  during  the  opera- 
lion  of  heckling,  to  facilitate  the  operation 
of  reversing  tbe  position  of  the  stick.  3.  In 
an  improvement  in  the  construction  of  tlie 
heckle-bars  whereby  their  weight  is  dimi- 
nished and  strength  increased.  4.  In 
making  heckle-bars  of  malleable  cast-iron. 
Garamd,  F.  Improvements  in  moiehinery 
for  cutting  veneers.  Patent  dated  September 
7,  1855.    (No.  2023.) 

This  invention  consisU  of  miichinery  for 
cutting  veneers  by  means  of  a  certain  plane- 
bit  or  knife,  so  as  to  avaid  the  ivaiite  which 
results  from  sawing  off  the  veneerst. 

Broom  AN,  R.  A.  An  improvement  in 
casting  mortars,  eannenf  and  other  hollow 
articles*  (A  commnnication.)  Patent  dated 
September  7,  1855.    (No.  2024.) 

A  description  of  this  invention  was  given 
on  page  847  of  our  last  No. 

Stewart,  J.  Improvements  in  the  eon* 
struction  of  steam-boilers fyr  the  more  effettttal 
coneumption  rf  moke.  Patent  dated  Sep- 
tember 7,  1855.    (No.  5026.) 

This  invention  consists  in  forming  t  pas- 
sage connecting  the  furnaces^  where  more 
than  one  is  used,  so  that  the  emoke  fr«m 
the  fresh  fuel  in  one  furnace  ^all  pass  over 
the  incandescent  fuel  in  the  other*  Suitable 
dampers  are  provided. 

M'Intyrb,  J.  Imprevemenis in  apparatm 
for  easUking  decks,  eeiUags,  and  fioert.  Patent 
dated  September  7, 18<5.    (No.  2027.) 

This  invention  relates  to  a  self-acting 
eaulking  machine,  which  consists  of  a  luist- 
iron  carris^e  travelling  on  four  running 
wheels,  and  carrying  a  transverse  shaft, 
fitted  with  a  spur  wheels  and  earns  which 


actuate  the  oaulking  tools.  These  tools  are 
guided  on  brackets,  over  the  seams  to  be 
caulked.  They  are  in  the  form  of  wheels 
with  sharp  edges,  and  are  made  to  guide 
the  machine  in  the  line  of  the  seams,  whilst 
the  carrying  wheels  of  the  machine  are 
made  to  guide  the  oakum  into  its  place  in 
the  seams.  The  machine  may  be  fitted  with 
a  pitch  kettle  for  paying  tbe  seams  with 
pitch  as  fast  as  they  are  caulked.  The 
machine  is  moved  forward  by  a  rope  or 
chain  wound  round  a  barrel  on  one  of  the 
shafu  of  the  machine. 

Dameron,  L.  ImprovemetUs  in  the  con- 
struction  of  carri€iges.  Patent  dated  Sep- 
tember 7.  1655.     (No.  2028.) 

This  invention  ccHisists  in  constructing  a 
carriage  convertible,  tirst  into  a  landau 
with  four  places;  second  into  a  landau  with 
two  places  ;  and  third  into  an  open  carriage 
with  four  places.  The  number  of  places 
may  be  increased  by  increasing  the  widtli 
of  the  body  of  the  carriage.* 

Hart,  H*  Certain  improvements  in  the 
manufacture  and  composition  rf lubricating  and 
burning  oils,  (A  communication.)  Patent 
dated  September  8,  1855.     (No.  2030.) 

This  invention  consists  in  combining  fixed 
oils  with  crude  turpentine,*  for  the  piupoee 
of  improving  them,  pariicularly  when  they 
are  to  be  used  for  lubricating  or  burning. 
The  patentee  takes  seven  gallons  of  lard  oil, 
or  other  good  fixed  oil,  and  one  galloo 
of  crude  turpentine,  as  it  is  obtained  from 
the  pine  tree,  and  brought  to  this  country, 
and  mixes  them,  stirring  them  together 
until  the  turpentine  is  perfectly  dissolved  in 
the  oil  i  and,  when  necessary,  the  mixture 
is  warmed  or  heated,  to  facilitate  the  mix- 
ture and  solution. 

Rascol,  £.  H»  An  improvedfasteningfoir 
articles  of  wearing  apparel,  and  for  other  pur" 
poses,  as  a  substitute  for  buttons.  (A  com- 
munication.) '  Patent  dated  September  St 
1855.     (No.  2031.) 

This  fastening  consists  of  a  stud,  having 
one  head  or  end  smaller  than  the  other, 
which  is  rounded  and  adapted  for  cnterinf 
a  metal  eyelet  hole^  of  the  ordinwy  kind. 
Metal  eyelets  are  placed  in  each  of  the  two 
parts  that  are  to  be  fastened,  which  are 
placed  together,  and  the  stud  pushed  through 
both.  The  rounded  head  of  the  stud  has 
two  cross  slits  formed  in  it,  ^ich  pass  down 
the  neck  of  the  stud,  and  as  far  as  the  lai^er 
head.  The  rounded  and  entering  head  ia 
thus  separated  into  four  parts,  which  may 
be  compressed  togetlier  to  the  extent  of  the 
slits,  when  it  is  passed  through  the  eyelet 
holev  and  espand  hgain  when  through  the 
eyelet,  thus  giving  security  to  the  fasuaitof . 
Frathbr,  kb  fi.  IvsproPements  tn  <Ar 
make  and  comtructionrf  shells  and  halts  to  be 
used  with  cannonp  or  other  artitkrp^  ^  A*- 
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arm*.  Patent  dated  September  8,  1855. 
(No.  2082.) 

In  this  invention  the  apex  or  top  of  eaeh 
shell  is  to  be  made  either  round  or  conical, 
and  if  armed,  then  it  is  proposed  to  attach 
to  it  solid  metal  points  or  spikes  of  any  re- 
quired 'length,  or  to  convert  the  interior 
either  wholly  or  partially  into  a  cavity  or 
magazine,  with  cover  to  contain  one  or  more 
round  shot,  or  a  charge  of  grape  or  canister, 
or  other  missiles. 

Hblmslby,  T.,  and  W.  Hblmslet.  Tm- 
provementt  in  the  manufacture  of  fabrics  in 
warp  and  ttvisi  lace  machines.  Patent  dated 
September  8,  1855.     (No.  2035.) 

This  invention  has  for  its  object  the  manu. 
fkcture  of  peculiar  fabrics  in  warp  and 
twist  lace  machines,  and  consists  in  apply- 
ing chenille  or  woven  weft,  either  plain  or 
according  to  pattern,  in  the  fabrics  pro- 
duced in  such  machines.  Heretofore,  when 
using  chenille  or  woven  weft  in  the  manu- 
facture of  piled  f&bries,  whether  the  pile 
has  been  brought  np  on  one  or  both  sides,  it 
has  been  usual  to  weave  the  same  by  open- 
ing sheds  in  the  warps  by  the  harness  of  a 
common  loom,  and  to  introduce  the  chenille 
or  woven  weft  into  such  sheds.  These  im- 
provements  consist  in  employing  warp  and 
twist  lace  machines  in  making  such  classes 
of  piled  fabrics,  whereby  in  the  fabrics  pro- 
duced in  warp  lace  machines  (he  chenille  or 
woven  waft  will  be  tied  into  the  fabrics, 
which  are  produced  by  loqping  the  warp 
threads  into  each  other ;  and  in  the  fabrics 
made  by  twist  lace  maehines,  the  chenille 
or  woven  weft  will  be  tied  into  the  fabrics 
by  means  of  the  warp  and  bobbin  threads. 

DuRANT,  A.  H.  A.  Improvements  in  ap- 
paratus for  raising  and  lowering  weightSf  and 
for  sawing  persons  and  property  from  fire. 
Patent  dated  September  8, 1855.  (No.  20S6.) 

These  improvements  consist  in  combining 
two  sets  of  bars,  arranged  at  right  angles 
to  each  other,  the  bars  of  one  set  crossing 
the  bars  of  the  other  set  At  the  upper 
ends  of  these  two  series  of  crossing  bars  is 
formed  a  cradle,  and  at  the  lower  ends  the 
bars  are  worked  by  means  of  cords,  racks, 
and  pinions,  or  other  mechanism,  so  as  to 
contract  them,  and  (bus  to  elevate  the  cradle. 

Bird,  J.  An  improvement  in  the  manu- 
facture qf  biscuits.  Patent  dated  September 
8,  1855.     (No.  20S7.) 

This  iuTention  has  for  its  object  the  ap- 
plication ofvegetable  charpoal  in  the  manu- 
facture of  biscuits,  which,  in  other  respects, 
are  to  be  manufactured  in  the  ordinary  way. 
The  charcoal  is  to  be  rendered  pure  as  poi- 
aible  by  washing  and  purifying,  at)d  in  the 
ground  state  is  combined  with  the  other  in- 
gredients. By  this  means  vegetable  char- 
coal may  be  employed  medicinally,  in  an 
agreeable  form. 


DuRANT,  A.  H.  A.  Improvements  tij 
apparatus  for  ascertaining  the  number  of  quad 
distance  travelled  by,  passengers  in  public 
carriages.  Patent  dated  September  8,  1855. 
(No.  2088.)  ^ 

A  description  of  this  invention  will  shortly 
be  given. 

DuRANT,  A.  H.  A,  Improvements  in  ap^ 
paratus  for  sweeping  and  cleaning  chirpneys. 
Patent  dated  September  8,  1855.  (No. 
2040.) 

This  invention  principally  consists  in 
applying  vulcanized  Ipdia-rubher  or  gutta 
percha  to  the  formation  of  the  flexible  con- 
nections and  elastic  parts  of  such  ap- 
paratus. 

Webster,  H.  4^  imjnovement  in  the 
construction  of  chronometers ^  cfocks,  watches f 
and  other  time-pieces.  Patent  dated  Sep- 
tember 8,  1855.     (No.  2042.) 

The  object  of  this  invention  i^  to  a^ordthe 
means  of  readily  detachjng  the  escapepnent 
from  the  trains  qf  wheelwovk.  It  consists 
in  attaching  to  that  part  of  thg  plate  on 
which  the  escaperpent  is  usually  fitted,  a 
supplenientary  plate,  which  is  secured  tp 
the  plate  by  screws  or  other  means. 


PROTISIOMAL  BPBOIFICATTONS   NOT   PRO- 
OBBDBQ  WITH. 

In  GALL,  G.  H.  Certain  improvements  in 
railway  self-acting  signal  posts  and  apparatus 
connected  therewith.  Application  dated  Sep- 
tember 5, 1855.     (No.  2007.) 

Under  the  tender  of  the  engine  or  guard's 
Yap  is  fixed  an  apparatus  which  consints  of 
a  vertical  screwed  shaft,  capable  of  beins 
elevated  or  depressed  by  means  of  a  handle  * 
to  the  lower  end  is  fixed  a  wheel  which,  on 
the  passage  of  a  train,  is  lowered  sufficiently 
to  strike  a  boss.  Upon  the  boss  being  struck 
a  shaft  upon  which  is  mounted  a  pinion  is 
caused  to  revolve,  and  rack-work  is  acted 
upon,  and  by  means  of  a  wire  rope  the  sig- 
nal arm  is  raised  to  the  horizontal  position. 
Upon  the  same  centre  upon  which  the  sig- 
nal arm  is  flxed,  a  glass  signal  apparatus 
also  moves  and  indicates  by  ipeans  of  red 
and  green  coloured  glasses.  In  a  case,  which 
is  filled  with  oil  or  other  suitable  liquid,  a 
spring  is  placed  and  fastened  to  a  rod,  which 
rod  is  a  continuation  of  the  rack-work,  the 
piston  having  Talves  fot  the  escape  of  the 
oil.  after  being  raised  by  the  rack-work. 
"When  a  train  arrives  witnin  sight  of  this 
apparatus  the  driver  or  guard  is  enabled  to 
tell,  by  means  of  the  yignal-arm,  how  long 
since  a  previous  train  has  passed  by  day, 
and  by  means  of  the  coloured  glasses  at 
night 

GoDDABOf  S.  A.  A  new  or  improved  me- 
thod  of  preventing  the  if^urofu  fouling  r.f  tlf 
barrels  qf  fire -arms  ^  an!  of  cleaning  the  same 
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when  fouled.     Application  dated  September 
6,1855.   (No.  2015.) 

The  patentee  takes  a  short  tube,  having 
the  tame  internal  diameter  as  the  barrel  to 
be  cleaned.  He  introdnces  wads  into  one 
end  of  the  tube,  so  as  to  constitute  a  tern- 
porary  bottom,  and  fills  the  tube  with  tow 
or  wool,  impregnated  with  soft  soap,  and 
then  closes  the  top  of  the  tube  with  wads. 
In  order  to  clean  the  barrel  of  a  fire-arm 
which  has  been  fouled,  the  caps  or  lids  are 
removed  from  the  ends  of  the  charged  tube, 
and  the  usual  charge  of  powder  having  been 
introduced  into  the  firm-arm,  the  said  tube 
is  placed  upon  the  end  of  the  barrel,  and  by 
the  use  of  a  ram-rod,  the  contents  of  the 
tube  are  forced  into  the  barrel.  The  loading 
is  completed  hy  the  addition  of  the  projec- 
tile, and  the  fire-arm  is  discharged.  On 
forcing  the  contents  of  the  tube  into  the 
barrel,  the  soft  soap  or  composition  is  dis- 
tributed on  the  inside  of  the  barrel,  and  on 
the  discharge  of  the  fire-arm  the  wadding 
clears  the  barrel  of  any  adherent  matter. 

Hand,  S.  An  improved  combined  cake- 
erufhingt  oai^hruiatng^  and  bean-spUUing  mill 
Application  dated  September  7, 1855.  (No. 
2022.) 

This  invention  consists  in  an  spparatus 
(qr  effecting  the  braising  of  oats,  crushing 
oil  cake,  and  splitting  beans  in  one  and  the 
same  machine,  which  may  be  driven  by 
hand,  and  so  arranged  that  either  one  or 
two  of  those  operations  may  be  carried  ou 
at  one  time,  or  the  whole  simultaneously. 
Two  side  frames  are  provided,  between  which 
the  bra' sing  rollers  or  cylinders  and  the 
eake- crushing  instrument  are  placed.  One 
of  the  rollers  is  placed  on  the  driving  shaft, 
on  which  the  winch  handles  are  placed,  the 
other  being  mounted  at  ihe  same  level.  The 
splitting  mill  is  also  placed  on  the  main 
snaft,  the  running  surface  being  fixed  thereon, 
while  the  stationary  splitting  surface  is  fixed 
to  one  of  the  side  fram  s  concentric  with  the 
main  shaft,  a  suitable  hopper  and  duct  being 
provided  to  conduct  the  beans  between  the 
splitting  surfaees.  The  cake-erushing  in- 
struments are  also  driven  from  the  main 
shaft  by  toothed  gear. 

Teupleton,  N.,  and  D.  Millar.  /«- 
prooementi  in  the  manrfaeture  qf  figured  fa- 
brie*.  Application  dated  September  7, 
1855.    (No.  2025.) 

This  invention  relates  to  the  weaving  of 
figured  muslins  and  other  ornamental  fabrics, 
by  a  peculiar  combination  and  action  of  the 
ordinary  jaoquard  or  other  pattern-working 
apparatus  with  heddle  mounting,  these  two 
branches  of  the  weaving  details  being  worked 
together  in  weaving  the  goods. 

Aetnaud,  L.  p.  a  new  sy*tem  qfendtett 
Mtatr-erane,  Application  dated  September 
7,1855.    (No.  2029.) 


This  invention  relates  to  a  crane  for 
raising  and  moving  stone,  See,,  which  crane 
is  intended  to  supersede  the  use  of  tread, 
mills.  It  consists  of  a  vertical  standard  fixed 
to  a  moveable  frame  with  wheels,  upon  the 
top  of  which  standard  is  placed  horizontally 
a  oeam  which  rotates  upon  an  iron  pivot 
fixed  to  the  top  of  the  standard.  This  beam 
is  strengthened  by  a  circular  support  of 
wood  or  iron  to  which  is  fixed  two  bars  of 
wood  at  right  angles  to  each  other,  each  bar 
having  at  the  end  a  chain  or  rope  fixed  to  it 
for  supporting  a  weight  to  act  as  a  counter- 
balance. At  one  end  of  the  main  beam  is 
placed  a  stone  to  be  lifted.  For  this  pur- 
pose a  bar  of  iron  is  attached  to  the  end  of 
the  main  beam  by  a  strong  hook,  and  this 
bar  has  suspended  to  it  two  hooks  having  an 
iron  rod  passing  through  them,  fixed  by  set 
screws,  so  that  the  weight  of  the  stone  causes 
the  hooks  to  take  fast  hold  of  it  Upon  the 
opposite  end  of  this  main  beam  is  pUeed  a 
cart  filled  with  earth  or  other  material  to  aet 
as  a  counter-balance  to  the  stone,  and  enable 
it  to  be  moved  in  any  position.  To  the  main 
standard  is  fixed  a  ratchet  wheel  having  in 
gear  with  it  two  pawls  which  are  attached  to 
two  levers  that  communicate  with  an  endless 
staircase,  so  that  a  person  in  ascending  or 
descending  causes  it  to  receiye  a  rotating 
motion  which,  by  means  of  a  rope  round  a 
pulley,  raises  heavy  bodies. 

Tuck,  J.  H.  Improvemente  in  dredging 
and  excavating  macki9ury,  (A  communica- 
tion.) Application  dated  September  8, 
1855.    (No.  2033.) 

In  this  invention  the  mechanism  is  ar- 
ranged and  combined  so  as  to  admit  of 
the  excavating  buckets  being  discharged 
as  they  rise  from  the  bed  of  the  river, 
and  the  invention  consists  in  applying 
thereto  a  tilting  tipper  and  a  self-eateb 
in  the  buckets,  by  the  combined  action 
of  which  the  buckets  are  successively 
emptied  while  proceeding  upward.  The  tilting 
tipper  turns  on  a  pivot  or  centre  on  which  it 
is  raised  by  the  ascending  backet,  and  in 
falling  back  again  strikes  aj^ainst  the  tail 
of  the  self-acting  catch  of  the  bucket,  and 
allows  the  bottom  of  the  same  to  fall  open 
by  turning  on  a  hinge.  The  invention  also 
consists  in  applying  to  dredging  and  exca- 
vating machinery  certain  means  of  keeping 
the  dredging  wheel  in  working  gesr  with 
the  driving  engine,  while  the  shaft  of  the 
said  wheel  is  raised  or  lowered. 

BoucHBRiB,  H.  Certain  improvementt  m 
maehinerff  for  impregnating  woodiwith  ckewd- 
eal  materiab  for  their  pretervation  and  eo/ero- 
tion.  Application  dated  September  8,  1855. 
(No.  2034.) 

The  inventor  employs  an  air-tight  vessel 
ox  chamber,  in  which  the  pieces  of  wood 
are  placed  in  a  vertical  position.    On  the 
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top  of  each  piece  is  placed  a  plate  of  metal  or 
other  material,  with  a  ring  or  band  of  caout- 
chouc to  connect  it  with  the  wood.  The 
plates  are  kept  in  their  proper  positions  bj 
links,  connecting  them  to  each  other,  and 
to  the  sides  of  the  chamber.  There  is  a 
short  tube  in  the  centre  of  each  plate,  and 
these  tubes  are  connected  by  flexible  tubes 
to  other  short  tubes  passing  through  the 
sides  of  the  chamber.  The  chamber  is 
closed  by  a  cover,  and  it  has  a  cock  near 
the  top  for  the  escape  of  air,  and  another 
for  the  admission  of  the  presenratiTe  or 
colouring  liquid.  A  third  cock  serves  for 
drawing  off  the  liquid. 


PROVISIONAL  PROTECTIONS.; 

Dated  March  25,  1856. 

703.  John  Bromley,  of  Shelton,  and  William 
Adams,  of  Btruria,  Stafford.  Improvements  in 
ovens  used  for  firing  porcelain  and  other  kinds  of 
earthenware. 

704.  Juhn  Aspinail,  of  Limehouse,  Middlesex, 
civil  engineer.  Improvements  In  apparatus  for 
obtaining  extracts  and  decoctions. 

706.  John  Henry  Johnson,  of  Lincoln's-inn- 
fields,  Middlesex.  ImproTements  in  roachinenr 
or  apparatus  for  raising  nap  or  pile.  A  commuiu- 
cation  ftom  Messrs.  P.  H.  Schroer  and  C.  B.  Rost, 
of  Meisaen,  Saxony. 

705.  George  Hallen  Cottam  and  Henry  RIchaid 
Cottam,  of  Old  8t.  Panoras-road.  Improvements 
In  the  mannfkctore  ot  chairs,  bedsteads,  and  other 
articles  to  sit  and  recline  on. 

710.  George  Hedgoombe  Smith,  of  North  Perrott, 
near  Crewkerne,  Somerset,  twine  manufiseturer. 
An  improvement  in  the  manufacture  of  sauce- 
pans,  kettles,  and  other  like  culinary  utensils. 

7 It.  Robert  Collins,  of  Trent,  Somerset.  An 
improved  agricultural  Implement. 

714.  George  Wailes,  of  Palace-row,  New-road, 
Middlesex,  engineer.  Improvements  In  the  means 
of  actuating  valves  used  for  regulating  the  passage 
of  gas  or  water  in  pipes. 

Dated  March  26,  1856. 

71 5.  Matthew  Weston  and  Orlando  Carter,  of 
Rochdale,  Lancaster.  Improvements  In  machinery 
or  apparatus  for  setting  saws. 

716.  Joseph  Liley.  of  Gutter-lane,  London.  An 
improved  case  or  sUding-tube  for  candles,  tele- 
seopee,  opera-glasses,  and  is  especially  applicable 
to  portable  articles  for  the  toilet,  in  travelling,  and 
is  called  "  Debas-oylindrlcal-etui."  A  communi- 
eation. 

717.  Alexandre    Tolhausen,    of    Doke-ctreet, 


Adelphi,  London,  sworn  Interpreter  at  the  Im- 
perial Cou rt  of  Paris.  A  new  process  of  producing 
chemical  writing,  and  of  marking  and  inscribing 
chemically  any  characters  or  figures  upon  paper  or 
other  substance  of  similar  character.  A  comreu- 
nieatton  from  Halvor  Halvorson,  United  States. 

718.  Alexandre  Tolhausen,  of  Duke-street, 
Adelphi,  London,  sworn  interpreter  at  the  Im- 
perial Court  of  Paris.  An  improved  mode  of  ma- 
nufacturing porone  earthenware.  A  communica- 
tion from  Halvor  Halvorson,  of  Cambridge,  Massa- 
ciiusetU,  United  SUtes. 

719.  William  Armand  Gllbee,  of  South-street, 
Plnsbury,  London,  gentleman.  Improvements  in 
the  roanufaetUTe  of  glass.  A  communication  ITom 
Monsieur  Salmon,  of  Paris. 

790.  Thomas  Barnabas  Daft,  of  the  Irish  En- 
gineering Company,  Seville  Iron  Works,  Dublin, 
Impravemente  in  the  numulaetiua  of  metalUe 
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and  other  bedstsads  and  articles  of  metatlio  and 
other  rumitura. 

791.  David  Lowe,  of  Leicester,  mechanic.  Im- 
provements In  knitting-machinery. 

722.  George  »mith,  of  Manor-road,  Saint  Mary's, 
Newington.  Surrey.  Improvements  in  envelopes 
for  containing  letters  or  documents. 

728.  Patrick  Scott  Rankin,  of  Glasgow,  Lanark, 
N.B.,  cabinet-maker.  Improvements  in  commu- 
nicating or  transmitting  motive  power. 
,,ri!;  *^illiam  Robert  Barker,  of  Chapel-street, 
Middlesex,  gentleman,  and  William  Toogood,  of 
Mount-street,  glass-dealer.  Improvements  in 
bottles,  or  In  stoppering  bottles,  Jars,  and  other 
receptacles. 

723.  James  Rock  the  younger,  of  Hastings, 
Sussex,  carriage-builder.  Improvements  in  car- 
riages,  parts  of  which  are  applicable  to  other 
structures. 

726.  William  Edward  Newton,  of  Chancery- 
lane,  Middlesex,  civil  engineer.  Improved  appa- 
ratus for  exploring  under  water.  A  communica- 
tion. 

727.  William  CTayton,  of  Watling-street,  London, 
perfumer  and  soap  manufiscturer.  An  improved 
manufscture  of  soap. 

728.  William  Edward  Newton,  of  Chanoery- 
lane,  Middlesex,  civil  engineer.  Improvements 
in  macerating  substances  to  be  employed  in  the 
process  of  distUlatlon.    A  communication. 

Dated  March  27 1  1856. 
*729.  James   Taylor  and  James   Galloway,  of 
Bolton-le-Moors,  Lancaster,  brass  founders.    Im- 
provements in  gauges  for  indicating  pressure. 

730.  Alexandre  Tolhausen,  of  Duke-street, 
Adelphi,  London,  sworn  interpreter  at  the  Im- 
perial Court  of  Paris.  Certain  improvements  in 
watches  and  other  timekeepers.  A  communica- 
tion from  Jacob  Muma,  of  Hanover,  United  States. 

731.  Joseph  Tall,  of  Islington,  Middlesex,  gen- 
tleman. Improvemento  in  blind  rollers,  and  in 
fixings  for  the  same. 

732.  WUliam  Nicholls,  of  Raunds.  Northamp- 
ton,  army  contractor.  An  improvement  in  the 
manufacture  of  boota  and  shoes. 

733.  Richard  Durant  Gumming,  of  St.  James's, 
Middlesex.  A  footstool  and  hassock  combined. 
A  communication. 

784.  Bonnet  FrMMe  Brunei,  of  Hampstead- 
road,  Middleeex,  chemist.  ImprovemenU  in  the 
manufacture  of  Prussian  blue. 

735.  James  Cliff,  of  Burton-upon-Trent,  Stafford, 
engineer.  ImprovemenU  in  machinery  for  cleans- 
ing casks. 

786.  William  BslI,  of  Chicopee,  Hampden,  State 
of  Massachusetta.  Improvements  in  machines  for 
separating  copper  and  other  metals  firom  their 
ores. 

787.  Allen  Levlnnton  Hill,  of  Birmingham, 
Warwick,  builder.  Improvements  in  furnaces  for 
steam  hollers,  Japanners'  stoves,  and  other  such 
like  purposes. 

738.  Edward  Buften,  of  Piccadilly,  Middlesex, 
pharmaceutical  chemist.  An  improved  ink  for 
marking  linen  and  other  fabrics,  and  in  the  case 
or  holder  for  oontaining  the  same,  and  the  imple- 
menta  to  be  used  therewith. 

740.  WUltam  Frederick  Thomas,  of  St.  Martln's- 
le-grand.    Improvements  in  sewing-machines. 

Dated  MarOi  28,  1866. 

741.  Joseph  Augusta  Barrstte,  of  South-street, 
Finsbury,  London,  civil  engineer.  A  new  rotatory 
steam  engine. 

742.  John  Conrsd  Meyer,  of  Paris,  France,  civil 
engineer.  ImprovemenU  in  the  construction  of 
vices. 

748.  William  Ward,  of  Warrington,  Lancaster, 
spinner  and  manufacturer.  Improvements  in 
apparatus  for  lubricating  the  spindles  of  oertsin 
machines,  and  in  preparing  snd  spinning. 
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744.  Alfred  Dftnlel,  of  Mootlleldi.  Wokerhamp- 
too,  8UflQ»rd.  UkX  iQ«iiafMtnrer.  TrnprovemaotB 
in  the  manufacture  of  keyi  aRd  lockt. 

749.  Jotevli  Webber,  of  Torquay,  PeTon,  slate 
ftod  cement  mercbant.  Improvesienta  U  geno- 
rating  Rteam. 

746.  John  Charrltte,  of  Cannon-street,  and  WH- 
Ilam  Smith,  of  Saltsburr-etreot.  Adelphi.  In- 
provements  in  the  manufacture  of  siDali  ibot,  A 
communication. 

747.  James  Haftison,  of  Geclongi  Tictori*,  gea« 
tieman.  Member  of  the  tegislati^e  Council  of 
Victoria,  Producing  cold  bj  the  evaporation  of 
Tolatlle  liquids  in  ▼acao,  the  condensation  of  their 
vapoura  t^  pressure,  »nd  the  continued  re-evtpo- 
ration  and  recondensation  of  the  tame  materials. 

749.  James  Hani»on,  of  Oeelong.  Victoria,  gen- 
tleman. Member  of  the  liCgisIatlve  Council  of 
Victoria.  Distilling  or  eraporating  la  yacuo  con- 
densing the  vapour  by  pressure,  and  economizing 
heat. 

750.  Alfred  Trueman,  of  Swansea.  Improve- 
ments In  treating  argentiferous  rerulue. 

751.  Alfred  Vlnoent  Newton,  of  Chancery-lane, 
Middlesex,   mechanical  draughtaman.     An  im- 

E roved  air  engine  for  producing  motive  power  by 
eated  air.    A  communication  ttom  J.  jKrlctfon, 
of  Ne^  York. 

DaUd  March  89,  1866. 

753.  Chailea  Wye  Williams,  of  Liverpool,  Lan- 
otRter,  gentleman.  Improvepieots  in  the  applica- 
tion of  air  propelling  or  exhausting  apparatus  for 
ventilating  and  like  purpooee  on  board. iteam- 
vessels. 

7S5.  Francis  Pols,  of  Soho-equare,  Middlesex, 
chemist.    Improvptnents  In  galvanic  batteries. 

757.  Robert  Powell,  of  Peter's-plaee,  St.  Mar- 
tln's-laoe,  Middlesex,  tailor.  A  new  method  of 
making  up  cotton,  linen,  silk,  woollen,  and  other 
textile  fabrics,  whether  waterproofed  ot  not,  into 
wearing  apparel,  horee  dotbinir,  tetits,  tut*,  and 
all  other  articles  or  things  for  which  such  fabflos 
are  used,  by  which  method  the  article  or  thing 
when  made  np  and  worn  is  perfectly  venttlsted. 

759.  William  Matchamp,  of  The  Tyne  Paper 
Mill  Company,  Gateshead.  An  improvement  in 
the  manufacture  of  paper  In  order  to  render  the 
aame  waterproof. 

7^1.  John  Me1>ao,  of  Glasgow,  LtBark,  If.B., 
merchant.  Improvements  In  treatlhg  or  preparing 
textile  fabrics  and  materUlt  for  increasing  the 
density  thereof. 

783.  William  Nimmo,  of  Pendleton,  Lanenster, 
spinner  and  manufacturer.  Improvements  in  the 
manu^ture  of  textile  fid»ries. 

765.  Adolphe  Guide,  of  Versailles,  Pranee.  che- 
mist. Improvements  In  cleansing,  washing, 
scouring  wool  and  woollen  fabrics  and  yams. 

767.  Charles  Dumnd  Oardhsal,  of  Bedford- 
street,  Strand,  London.  An  Improvement  in 
screw  stop-valves.    A  communication. 


WHITWORTH'S  APPLICATION  FOR  PBO^ 
LONOATION  OF  PATENT. 

The  JndlcUl  Oonsnitiee  of  Che  Privy  GMincil 
has  appointed  Monday,  leth  Jnno  Mxt,  as  tnUf- 
past  ten  a.m.,  for  heanng  the  petition  in  the  above 
matter. 


NOTICES  OF  INTENTION   TO 

PROCEED. 

[From  the  "London  OnzetU,'*  AprU  nth, 

law.) 

facture  oTMipM  aM  flM  <Mrtaa« 


S791.  Adam  Bnllongh.    Aa  Improved  Inbifeator 


1733.  WUliam  (Seorge  Plnnkstt  and  John  Bower. 
The  manufacture  of  fibres  or  threads  for  textile 
fabrics  and  cordage,  also  of  paper  mill-board  and 
ethar  similar  boards  fkom  plants  or  portitms  of 
plants  not  hitherto  used  for  theso  piupoaes. 

2740.  Alfred  Vincent  Newton.  Improvements  in 
apparatus  for  dressing  cloth.   (A  communication.) 

t74S.  Charles  Hawker  and  Thomas  Parry  Raw. 
ker.  An  Improved  nMthod  of  maaafiMtnriag  eait- 
lidges. 

t744.  wnilam  Mosley.  Improvements  in  ma> 
ehlnery  or  apparatus  for  stretching  and  finishing 
woven  Ihbitoa. 

S751.  Thomas  Chaflfer  and  Jooah  ElUa.  Im> 
provements  in  macliinery  for  sawing  and  cuttioy 
slste,  stone,  coal,  salt,  rock,  or  other  minerals. 

t754.  Thomas  Russell  Crampton.  An  tmprovo- 
ment  in  furnaces,  and  in  apparatus  fw  supplying 
fiiel  thereto. 

2758.  Jean  Joseph  Bmilien  Francois  Knlster. 
ImproTementf  in  raw  silk  winding  machinery. 

2762.  James  Gardner,  Henry  Gardner,  and  John 
Carev  Gardner.  Improvements  in  glasses  as  ap- 
plied for  the  transmission  of  light. 

9764.  Charles  Lenny.  Improvements  In  ear- 
riages. 

2766.  John  Allin  Williams.  Improvements  in 
maehlnery  or  apparatus  for  cultiTatlng  land. 

2770.  Charlee  Edmund  Green.  Improvemonls 
in  huU,  tents,  and  camp  hospitals. 

2779.  Charles  Fmn^ois  Julee  Vonsobert.  An 
■rtiilelal  leeoh  and  a  snekaf . 

2776.  Andrew  Maelom.  Improremonts  ta  litho- 
graphic printing-presses. 

2781.  James  Cocker.  Improvements  !■  the  ma> 
nnfacturs  of  wire. 

2789.  Peter  Armand  Leeomte  do  Fontniacme- 
rean.  Improvemenu  In  obtaining  motive  power 
by  means  of  heated  oompressed  air.  A  eoMmnni- 
cation. 

1768.  RIehaid  Archibald  Brooman.  Improve- 
monts  In  mannfaetnring  gaa  from  peeA  attd  in 
treating  hydrogen  gas  In  order  to  msder  it  iUoasi- 
natlng.    A  eommonicatlon. 

2790.  Bernard  Hughee.  A  mnehin*  fcv  wnMag 
Ipokes  and  tool-handles.    A  irrmmnnisaslnn- 

9791.  Bernard  Hughes.  A  knot-tyiag  eewtng- 
maehliio.    A  eommnnteatlon* 

2793.   Jean  Marie  Pr^aod.     Certain 
ments  in  India-rubber  springs. 

2805.  Robert  W.  Davis  and  Danfel  Davla.  An 
improved  vice. 

M98.  Martha  BilUng  and  Walter  George  White- 
head. A  new  or  improved  wAterpsooir  lahcic  or 
material. 

2807.  Isaac  BeardseU.  Improvements  Sn  the 
inishinf  of  mohair  cloths  and  other  toxtUe  fish- 
riea,  and  fai  the  mMhinary  employed  lor  that  pur- 
pose. 

2829.  Peter  Raworth  and  Alexander  Foivmt. 
An  improvement  in  the  mannlketuve  of  helu. 
handa,  braces,  and  other  eiosilar  artiolee  of  waaiiBg 


1841.  Samnel  FioUher  Cottsm.  Cect^  im- 
provements  in  mnlee  lorspinnlav  ootWm  nad  other 
libroas  materiala. 

284«.  Henry  Stewart.  A  mmfchie  or  appamtw 
fsr  oleaning  and  poUataing  forks,  speena,  nod  ether 
Uke  enrved  artieice. 

9876.  Robert  Walker.  ImpMvemento  hi  apply- 
ing power  to,  and  in  meeh4neiy  fsr,  raleiim  a«a 
lowering  ooals  and  other  artfcles  ftem  ««1  into 
mines. 

2878.  Andrew  Shanks.  Certain  impiweaMnts 
In  instrnmento  tut  Indleating  prassmres. 

98  4.  Jsan  Baptiste  EmileteCrey.  An  Improved 
break  for  railway  carrii«ea.    A  oommunicetieA. 

2891.  Bernard  Hnghes.  A  mode  of  mingling 
Ihe  Tiponr  of  bianlphntet  of  earben  end  ifw, 
li  sillying  HweeaaoMftfewm^ 


LIST  OF  SEALED  PATENTS. 
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2938.  George  Ckhhohn.  Imf  rwvetteqti  In  tlie 
inajiufoctttre  of  artifloUI  manure. 

70.  Edward  Rallen  and  WniUm  Holland  Klogs- 
ton.  ImproTements  In  eonnnnnlciitlnir  between 
the  guards  and  englnt-drlvert,  n4  between  the 
passengers,  guArde,  and  eoglne  OiiTtn  of  ntlway 
trains. 

143.  Franfoii  Jnles  M^Qceanz.  TmprQTements 
in  flre-arms. 

no.  Francis  Beet  Faweitt*  Ivft^TontBts  in 
the  manufacture  of  carpstak 

Sll.  Theodore  Bergner.  Embossing  Veneers  so 
as  to  represent  carvings  fn  woM.  A  eottmnniea. 
tion. 

SIS.  James  Howard.  Improved  «|pyarat«s  for 
making  moulds  for  castings. 

S42.  Charles  Swan  and  Oeorge  Frederielt  Swan. 
Att  impro^Ped  eoleurlng  matter  for  writing,  stain- 
ing, or  dyeing,  which  is  also  applicable  to  the  pre- 
duetion  of  a  copying  fluid.    A  communication. 

4S7.  Henry  Sherwood.  Improved  means  of 
treating  the  spun  waste  of  wool,  cotton,  silk,  flax, 
hemp,  and  other  fibrous  substances,  so  as  to  render 
it  suitable  for  re-working. 

537.  Francois  Buslem.  An  improTcment  in  the 
manufacture  of  ftiel. 

549.  Thomas  Lambert.  Improtements  in  appa- 
rstus  for  regulating  the  drawing  off  of  water  and 
other  fluids. 

569.  Richard  Archibald  Brooman.  An  improyed 
method  of  creating  a  vacuum,  together  with  cer- 
tain arrangements  of  apparatus  for  preserring  sub> 
stances  liable  to  injury  or  eonruption  ft-om  pro- 
longed exposure  to  the  atmosphere.  A  eommual- 
catlon. 

618.  James  Murdoch.  An  improted  loode  of 
manufacturing  cut  velvets,  and  other  similar 
fabrics     A  communication. 

014.  Willfton  McCsrton.  Improvements  in  the 
drying  of  com  or  grain  fef  grinding  and  preserving, 
and  spparatus  for  performing  same,  and  ia  applica- 
ble to  drying  of  other  seeds. 

MO.  Peter  Armand  LeeomtedeFentainemorean. 
Improvements  la  ehnmi.    A  eommunleatioft. 

640.  PaUr  Appletea.  Improvements  in  knives 
for  peeling  apples,  potatoes,  and  other  fruits  and 
roots. 

661.  Charles  Fredaiick  Parsons.  Machinery  to 
be  employed  in  the  bleaching  and  dyeing  of  cloths, 
yams,  and  fkbrlcs. 

609.  James  Wadswovlb.  Improvements  In  the 
ventilation  of  mines,  or  in  the  means  of  removing 
noxious  gases  therefrom,  and  in  machinery  or 
apparatus  to  he  uvted  fbr  that  purpose. 

060.  Joba  Watsoa  Barton  and  Oeorge  Fyt.  Im- 
provemenu  la  treating  flax,  hemp,  and  othar 
fibrous  matters  requiring  like  treatment. 

686.  John  Juekes.  improvements  in  ftamaee-  • 
bars. 

691.  Jjimes  Bryant.  Improvements  ia  machi- 
nery or  apparatus  for  the  re-burning  of  animal 
eharcoal. 

706.  John  Henry  Johnson.  Improvements  in 
machinery  or  apparatus  for  ratslng  nap  or  pile.  A 
comnnnfeatlott. 

707.  John  Deaman  Dunnicliffe  and  Stephen 
Bates.  Improvements  in  the  manufacture  of  twiat 
lace  and  weavings. 

700.  George  Hanen  Cottwn  and  Henry  Riehard 
Cottam.  Improvemants  In  the  mannfaeiure  «f 
chairs,  bedsteads,  and  other  articles  to  sit  and 
recline  on. 

719.  "William  Anftand  Gllbee.  Improvements  In 
tbemwinfaetvireof  glase.    A  eommnnteatiott. 

716.  WUliamedwardN««tea.  Improved  appa- 
ratus for  exploring  under  water.  A  communica^ 
tion. 

731.  Joaaph  Tall.  Improvemants  ia  blind-rol- 
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LARK'S  PATENT  SMOKELESS  FURNACE. 
Fig.  1. 


(Patent  dated  Jannaxy  15, 1855.) 

Mr.  J.  P.  Lark,  foreiBMi  to  ])CMsrt.  FrappiSi  Brotbpri,  oement-manufacturen,  qf  Viae 
Elms-lane,  Yauzhi^,  baa  patented  an  invennon,  the  followii^g  description  of  which  is  taken 
from  bis  specification : — **  The  invention  relates  to  a  mode  of  supplying  air  to  furnaces 
above  the  fire-bars,  by  causing  it  to  pass  in  namerous  streams  through  a  chamber  contain, 
ing  ignited  fuel,  by  whioh  it  becomes  highly  bcfated  before  passing  into  the  furnace  ;  also, 
to  a  mode  of  supplying  a  jet  or  jets  of  steam  behind  the  fiirnace  bridge,  or  at  the  back  end 
of  the  furnace,  m  combination  with  heated  air ;  and  also,  to  forming  the  fire  bars  in  tvo 
IfOgths.  the  hinder  portion  being  shorter  than  the  front,  and  the  spaces  between  such  hinder 
\n^  laeipff  V)de)r,  f)p  M  ^  #d|pU  inore  ^u  to  pass  between  them  than  betwee^  ^  f^ont  por. 
^iofts  of  (he  said  bars. 

ff  Tba  ohwibef  |br  Ifaf  fmj^  W4  $fmpf^9tifm  nf  M  for  betting  the  iMr  pMilPf  ipto 
ih9  liiimaoe  I  fom  oi^  the  inside  of  tbe  fire  door,  or  in  other  convepient  situi^tioo,  and 
through  tlf#  pi94^k  iind  firopt  of  such  chamber  I  form  numerous  boles  for  the  passage  of  air> 
j^ieb  fti^H^ry  becomes  bigbly  heated  in  paseiog  through  such  chamber  to  tbe  fumaee. 
Tl{e  •te^^  }§  pppducted  amongst  tbe  heated  air  supplied  to  the  back  end  of  the  fumaoe  l^y 
iuitfble  pipes,  ^ni  tl^e  fire  bars  are  arranged  as  hereinafter  described. 

f*  tif.  I  shm  »  Jouflrltudmiii  pef^tioo,  fg,  3  a  p)ap,  md  ^g.  8  ap  rad  viev  of  »  fteum 
Mlet  IVmaee  wfft  mj  mmnmntf  •ppj?f4.  a  a  tbe  ijfP  4fldr  for  tbp  nupp^/  of  f«fl  to 
fb#  SfMlf»ff(li  ^  ftas  n^  tpterpsf  phte,  I,  wlilob,  mfm  tbe  4oor  itself,  is  perforated  with 
Y^umefoMs  l^oles,  §Q  »#  tp  edmit  tbrougb  it  pupierpus  n^re^ms  of  i^ir  to  iiidjpe  poipbu>tion 
of  tl)e  fifel  ou  tbe  fire  bars,  somevbut  es  (lai  heretofore  been  praetis^d-  P^^  In  ^^miPS 
pfit  improvements,  I  form  tbe  spaee  between  the  door,  a,  i^nd  tbe  plate,  I,  into  a  oham. 
b^r  fpf  t]li§  r^Mptipii  wd  oombustion  of  fuel,  therff  being  bars,  2,  by  which  such  fuel  is 


supported  in  toe  pbj^moer.  Tbe  air  passing  into  the  lurnaoe  tbrougb  the  door  jp  thns  P#usfd 
to  p^ss  t)f rp^gb  »  obamber  of  tfuited  M,  by  which  it  becomes  bigbly  lieat^  before  passipg 
emopgif  tpe  fuel  on  the  4re  oars,  and  tbe  ppusumption  of  the  prpducta  of  oombustion 
vitboif t  produffiog  em<^e  U  thereby  greatty  fi^oifiuted-  &  is  a  pip?  conveying  steam  from 
tbe  boiler,  for  the  purpose  hereinafter  explained.  The  Are  bars  to  the  ftiruace  are  divided 
iuto  tfro  p^rtSt  o  »h4  d;  those  forming  the  binder  portion,  d,  being  shorter  than  the  firont 
-^Ortipif  r  <7  en4  ^e  spaces  between  the  bars,  4f  beiug  wider,  so  as  more  freely  to  admit  of  air 
easing  between  them  tnau  between  tbe  bars  of  thelirpnt  portion,  c.  e  is  the  furnace  bridge, 
ehind  which  ere  »  series  of  fire  bricks,  e*,  placed  so  as  to  leave  spaces  between  them  for 
the  passage  of  heated  air  up  from  Uie  chamber,/,  and  that  conveyed  by  the  pipe,  g,  as  also 
for  jets  of  steam  from  the  pipes,  1/,  in  connection  with  t^^e  steam  pipe,  b.  The  air  admitted 
Arom  the  chamber,  /,  is  supplied  to  that  chamber  ^om  passages,  /'  (one  or  more  on  each 
side  of  the  furnace),  by  which  the  air  in  passii^g  to  tfte  ph»mhef ,  /,  through  the  PfitmDfff 
f,  becomes  heated.  Upon  these  openings,  7^,  are  placed  regulators,  to  regtuate  Oie 
amount  of  air  admitted  to  the  chamber,/.  I  ^fso  form  chambers,  F,  opposite  tl^  edges  or 
sides  of  the  chamber  in  tbe  furnace  door,  with  pommunipatlonp  ^prefrou^  by  ohannel,  F', 
to  the  passages,  f,  when,  by  perforating  those  par^  of  the  fatd  chamber  next  the  chamber, 
F,  heated  air  will  a)so  p(|S9  from  the  furnace  door  chamber  to  the  passages,  /,  thence  by 
the  chamber,  /,  tp^hp  P»eb  of  tpe  furnace.  Steam  Is  also  ^dpiittpd  to  the  peieafres,  f\  by 
the  pipes,  4",  ttm  the  P^pe,  *.  The  air  supplied  by  thp  pjpe,  g,  Ip  fed  from  the  interior  of 
tbp  fire-place,  there  \i^\iff  ppehinge  therefrom  through  the  plate,  b,  to  obambers,  Jk'  (one  on 
each  pid(^  of  th<?  fipiPe),  9|id  fbence  by  the  passages,  i,  to  thp  fap  pr  blower,  j,  by  which 
euch  elr  ie  forced  |orwar4s  through  the  pipe,  g.  Motion  is  communicated  to  the  axis  of  tbe 
fan  or  ulower  from  a  steam  epgine  or  other  suitable  power  by  a  strsp  or  band  actmg  upon 
the  pufley,  |r,  p^xed  to  the  axis,  it',  which  turns  in  suitable  hearings,  ap  shown,  and  baa 
al|xe4  to  it  fhe  bevHied  pinion,  A^^  which  takes  into  and  drives  the  bevfllpd  pinion,  I,  upon 
the  axis,  f,  upon  ^)ie  lower  end  of  which  is  affixed  a  bevilled  pinion,  which  takes  into  and 
drives  a  bevilled  pinion  ppoo  an  axis,  upon  which  is  affixed  another  be^iHed  pinion,  which 
takes  into  apd  4nyes  a  piniop  upon  the  axis  of  the  fan  or  blower.  The  heated  air  tbua 
caused  to  pass  up  in  atride4  itre^ms,  combined  with  jets  of  steam  at  tbe  hack  pnd  of  the 
fumaoe,  is  introduced  among  tbe  producu  of  combustipp,  an4  fi^ciiitstes  their  consumption. 
In  some  cases,  especislly  where  sp^all  furnaces  are  used,  as  in  (he  heating  of  ovens  or  kilns, 
I  omit  tbe  use  of  the  heated  air  as  withdrawn  from  the  fire-pUoe  ^nd  propelled  by  the  foa 
or  blower,^',  but  I  then  employ  a  closed  ash-pit." 

Mr.  Lark*8  furnace  is  not  without  eulogists,  (p  Thi  Cyelop04ia  qfReeeipU,  &p.,  we  find 
the  following:— "This"  (the  admission  of  heated  air  hoth  through  the  door  and  at  the 
back  or  bridge  of  the  furnace)  **  is  the  principle  of  *  Lark's  Patent  Smoke  Burner,' 
approved  by  the  Government  inspectors,  and  almost  invariably  mentioned  by  them,  when 


isiss. 


fabadit'b 


^JSfSTta.  887 


partiM  tHmmoned  to  the  polioa  ooorti  itAto  their  inability  to  apply  a  rtmedy.  This  inven. 
tion  if  now  in  aaeceatfnl  operation  upon  nan|eroiu  ateam  ftiniaeei  with  boilers  variously 
constructed.  It  has  also  been  eztensiTsly  tested  for  the  Aimaoes  of  eoke  oTons,  bakers* 
orens,  potteries,  and  ohemioal  works,  and  appears  eonally  adapted  to  them  all ;  whilst  from 
the  estreme  liberality  of  the  proprietors  of  (he  palent  {*  The  Smoke-burner  Oompany,' 
Nine  Elms),  as  to  oharge  for  Ueense,and  the  «mall  eost  of  iu  iq^pUoation,  it  is  plaeed  within 
the  reach  of  every  manufacturer  and  tradesman.  The  bakers,  espeeiallv,  a  olasi  of  men  who 
have  been  recently  bewailing  the  evtreme  dif^onlty  and  hardship  of  their  ease,  hare  here  a 
cheap  and  euy  remedy."  ^ 


FARADAY'S  SXPBRIMBNTAL  RE8EAR0HB8  IN  ELECTRICFPY. 
(Coniirmidfrom  pogg  319.) 


Faraday's  notions  of  "  lines  of  magnetio 
force  "  will  have  been  made  as  dear,  pro- 
bably, by  the  paper  quoted  in  our  last 
article,  as  by  any  other  of  the  numerous 
definitions  and  illustrations  which  be  has 
given  of  them.  These  "lines"  are,  in 
short,  nothing  more  than  what  are  com- 
monly called  **  magnetio  curves,"  such  as 
are  exhibited  by  the  action  of  a  magnet  or 
iron  filings.  It  is  plain  to  every  one  who 
can  think  clearly  on  the  subject  for  a  few 
moments,  that  these  curves  or  lines  have  no 
existence  per  te  t  they  are  simply  the  lines 
in  which  the  ironfiUngt  arrange  tliemselves 
when  acted  upon  by  the  magnet.  Theqe 
"  lines  of  force  "  hare  no  more  peculiarity 
in  them  than  the  ellipses  in  which  the 
planets  move,  or  the  curve  described  by  a 
projectile,  or,  in  short,  any  other  line  de- 
scribed  by  a  body  under  the  action  of  any 
force,  or  the  position  of  equilibrium  taken 
up  if  there  be  no  motion.  It  would  never 
have  entered  into  the  head  of  any  mathe- 
matician to  imagine  that  there  was  anything 
more  peculiar  or  wonderful  in  these  msff- 
netic  curves  than  in  any  other  curve.  He 
would  just  as  soon  think  of  ascribing  an 
independent  existence  to  the  curve  de- 
scribed by  the  earth  round  the  sun,  or  to  the 
curve  (the  catenary)  in  which  a  chain  or 
rope  hangs  when  suspended  by  its  two  ends. 
It  would  be  just  as  aosurd  to  talk  about  this 
Utter  curve  (the  catenary)  as  "  the  repre- 
senutive  and  exponent "  of  gravitation,  as 
to  talk  about  the  "magnetic  curves"  as 
"  the  representatives  of  magnetism ;"  yet  this 
is  what  Faraday  does  in  almost  everv  page 
of  his  book.  In  the  abstract  of  his  lecture 
at  the  Royal  Institution  (cooled  in  our  last 
article)  he  says,  "  These  jjihrases  (or  lines 
of  force)  have  a  high  meaning,  and  repre- 
sent the  ideality  of  magnetism.  They 
imply  not  merely  the  directions  of  force, 
which  are  made  manifest  when  a  little  mag- 
net, or  a  crystal,  or  other  subject  of  mag- 
netic  action  is  placed  amongst  them ;  hut 
thoMB  lines  qf  power  which  connect  and  suttain 
the  polaritie»t  and  exitt  a$  much  when  there 
is  no  magnetic  needle  or  crystal  there  as  when 
there  is,  having  an   independent  existence, 


analogous  to  (though  very  deferent  in  nature 
from)  a  ray  rf  light  or  heat  /  which,  though 
it  he  present  in  a  given  space,  and  even 
occupies  time  in  its  transmission,  is  absolutely 
insensible  to  us  by  any  means  whilst  it  re- 
mains a  ray,  and  ie  only  made  known  through 
its  ^cts  when  it  ceases  to  exist," 

We  doubt  whether  a  more  absurd  and 
preposterous  sentence  occurs  in  any  book 
written  since  the  middle  ages.  The  blindest 
follower  of  the  scholastic  systems  of  "  occult 
qualities,"  and  unintelligible  metaphysical 
jargon,  oould  not  have  written  anvthing 
more  thoroughly  unphllosophical  and  non- 
sensical than  the  above  remarks.  How  anv 
man  of  common  sense  in  this  nineteenth 
eentury — to  say  nothing  of  an  "experi- 
mental philosopher " — could  ever  have  se- 
riously given  utterance  to  such  stuiC  is  to 
us  a  matter  of  the  deepest  astonishment. 
We  regret  exceedingly  to  use  such  terms  in 
speaking  of  a  man  wliom  we  so  greatly  re- 
spect on  many  accounts ;  but  trutn  compels 
us  to  say  that  his  notions  about  these  "  lines 
of  force  "  really  appear  to  us  to  amount  to  a 
positive  monomania ;  for  it  is  almost  impos- 
sible  to  believe  that  any  sane  mind  could 
entertain  such  views.  As  to  arguing  against 
these  extraordinary  notions,  one  might  as 
wellargne  with  a  German  transcendentalist 
on  some  unintelligible  gibberish  of  Am  "  uhl- 
losophy."  It  is  enough  to  sny  that  these 
"lines  of  force"  have  no  existence  except 
aa  any  other  curved  lines ;  that  a  "  ray  of 
light"  or  of  "heat"  has  no  separate  ex- 
istence  apart  from  the  subject-matter  of 
which  they  consist.  Magnetic  curves  are 
nothing  more  than  the  curved  lines  in  which 
iron  or  steel  filings  arrange  themselves 
under  the  influence  of  the  msgnet,  and 
wouldtto£"have  an  independent  existence" 
if  the  said  iron  filings  were  removed.  As  to 
these  "lines"  or  curves  "  connecting  and 
sustaining  the  polarities,"  it  is  simply  utter 
nonsense. 

l^he  way  in  which  Faraday  writes  about 
** Space"  is  equally  strange  and  absurd. 
Here  are  one  or  two  extracts  to  show  the 

3ueer  ideas  In  which  our  philosopher  in- 
ulges  on  this  subject 
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"  Neither  can  space  be  supposed  to  hate 
those  circular  currents  round  points  dif- 
fused tiifongh  it,  which  Ampere's  Theory 
assumes  to  exist  around  the  particles  of 
ordinary  magnetic  matter,  and  which  I  had 
for  a  moment  supposed  might  exist  in  the 
contrary  direction  round  the  particles  of  dia- 
magnetic  matter.  The  imagination,  *  re> 
•traHmed  by  phUotOjphical  cimnieratUi^*  (/) 
fails  to  find  any  thing  in  pure  space  about 
which  the  currents  could  circulate,  or  to 
which  they  could  by  any  association  be  at- 
tached,"  &o.,(p.  195).  We  should  think  so! 
But  what  the  **  philosophical  considerations" 
hate  to  do  with  it,  is  more  than  we  can 
even  ''imagine." 

Again :  "  These  lines  (of  force)  proceed 
through  space  with  a  certain  degree  of 
facility,  of  which  a  general  idea  may  be 
gained  from  ordinary  knowledge,  or  from 
experiments  and  obserrations  formerly 
made.(?)  Whether  there  are  any  circum- 
stances which  can  affect  their  passage 
through  mere  space,  and  so  cause  varia- 
tions  in  their  conditions ;  whether  varia- 
tions in  what  has  been  called  the  tempera- 
ture of  spsee  could,  if  they  occurred,  alter 
its  power  of  transmitting  the  magnetic  in- 
fluence, are  questions  which  cannot  be 
answered  at  present,  although  the  latter 
does  not  seem  to  be  entirely  beyond  the 
reach  of  experiment.  This  space  forms  the 
great  abyss  into  which  such  lines  of  force 
as  we  are  able  to  take  cognizance  of  by  our 
observing  instruments,  which  issue  from 
the  earth,  proceed,  at  least  all  parts  of  the 
globe,  where  there  is  a  sensible  dip.*' 
(pp.  221,  222).  To  talk  about  the  "  tempe- 
rature "  of"  mere  space"  R  mere  nonsense. 
Space  is  not  a  material  substance  and  there- 
fore cannot  have  either  '*  temperature  "  or 
any  other  such  property  belonging  to  ma. 
terial  substances  only. 

In  another  place  he  talks  about  some 
of  these  *'  lines  of  force  "  in  pure  space, 
affecting  other  lines  of  force  in  space,  (p. 
264.)  '<  In  space,"  he  adds,  "  I  conceive* 
that  the  magnetic  lines  of  force,  not  being 
dependent  on,  or  associated  with  matter, 
would  have  their  changes  transmitted  with 
the  Telocity  of  light,  or  even  with  that 
higher  velocity  or  instantaneity  which  we 
suppose  to  belong  to  the  lines  of  gravitat- 
ing force,  and  if  so,  then  a  magnetic  dis- 
turbance St  one  place  would  be  felt  instan- 
Uneously  over  the  whole  globe."  Here, 
again,  we  have  the  extraordinary  notion  of 
a  self-subsisting  "  line  of  force  "  in  pure 
space  devoid  of  all  matter :  and  not  only 
so,  but  the  additional  absurdity  of  sup- 
posing one  of  these  non-entities  affecting 
other  similar  non-entities  with  a  practieid 
effect  on  the  magnetic  needle  ! !  !  The 
**  lines  of  gravitating  foroe  "  which  Fara- 


day here  talks  of,  are  just  as  chimerical 
and  purely  imaginative  on  his  part,  as  the 
magnetic  "  lines  of  force."  No  such  idea 
as  that  here  imagined  of  "  lines  of  gravi. 
tating  force"  ever  entered  the  head  of  any 
mathematician  since  the  time  of  Newton. 
It  is  all  a  pure  fiction — and  a  very  absurd 
fiction  too.  Faraday's  ideas  on  these  'Mines 
offeree"  are  altogether  purely  imaginary, 
and  utterly  repugnant  to  every  sound  and 
rational  view  of  matter  and  force.  A  force 
can  never  be  represented  by  a  line  except  in 
relation  to  other  forces  tf  the  same  kind ; 
and  then  only  in  magnitude  and  direction. 
In  the  *'  parallelogram  of  forces,"  for  in- 
stance, one  side  of  the  parallelogram  may 
represent  the  direction  and  magnitude  of 
one  force,  and  the  other  side  the  magnitade 
and  direction  of  the  other  force,  but  only 
in  this  way,  viz.:  Whatever  number  of 
nnits  of  weight  (pounds  for  instance)  there 
are  in  one  force  (represented  by  the  line 
AB),  so  many  units  of  length  (feet,  or 
inches,  for  example)  there  are  in  the  line 
AB.  We  compare  the  ratio  of  one  weight 
(or  force)  to  another  weight  (or  force)  by 
another  ratio,  that,  viz.,  of  a  certain 
straight  Hne  to  another  straight  line, 
and  again  this  last  ratio  is  equal  to  that 
of  the  two  numbers  (of  inches,  feet,  or 
whatever  the  unit  of  length  may  be).  But 
a  Hne  cannot  represent  a  force,  except  in 
this  manner.  Faraday  attaches  peculiar 
importance  to  the  fact  of  these  **  lines  of 
force  "  being  curved  lines,  as  if  the  magnetic 
forces  must  therefore  be  exerted  in  these 
peculiar  curved  lines,  and  in  a  manner  dif- 
ferent from  the  action  of  central  forces- 
such  as  gravitation,  which  is  exerted  in 
straight  lines  from  the  attracting  to  the  at- 
tracted body.  This  has  always  been  a 
favourite  crotchet  with  Faraday,  who 
fancied  he  had  made  a  grand  discovery  a  long 
while  ago — that,  namely,  of  "  induction  in 
curved  lines."  We  quote  the  following  pas- 
sage  from  the  first  volume  of  his  "  Expe- 
rimental Researches." 

"(1215.)  Amongst  those  results  deduced 
from  the  molecular  view  of  induction,  which, 
being  of  a  peculiar  nature,  are  the  beat  tests 
of  the  truth  or  error  of  the  theory,  the  ex- 
pected action  in  curved  lines  is,  I  think,  the 
most  important  at  present ;  for,  if  shown  to 
take  place  in  an  unexceptionable  manner, 
I  do  not  see  how  the  old  theory  of  action  st 
a  distance  and  in  straight  lines  can  stand, 
or  how  the  conclusion  that  ordinary  indue- 
tion  is  an  action  of  contiguous  particles  can 
be  resisted."  (Page  S80.)  In  this  passage, 
two  perfectly  distinct  things  are  mixed  up 
and  confused;  viz.,  "Action  in  straight 
lines,"  and  "  action  ai  a  distaneej*  It  may  be 
very  true,  that  electrical  action,  or  indnetion, 
does  not  occur  except  by  the  intervention 
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of  **  oontiguoos  purticles :"  it  may  be  that 
electrical  and  magnetic  foroes  cannot  pro- 
duce any  effect  on  a  distafit  body,  except 
by  an  intermediate  action  on  the  particles 
which  lie  between  the  louroe  of  aotion  and 
the  body  on  which  the  effect  is  produced. 
But  what  has  this  to  do  with  the  diBproving 
of  **  action  in  itraigkt  linei  ?  "  A  musicM 
instrument,  or  any  other  sounding  body,  pro- 
duces a  certain  effect  on  distant  bodies,  and 
by  means  of  the  intervening  particles  of  air 
(to  which  action,  if  we  please,  we  may  give 
the  name  of  **  induction  of  contiguous  par- 
tides") ;  but  there  is  no  "action  in  curved 
lines  "  here  ;  the  force  of  pne  particle  of  air 
on  the  acyaoent  particles  being  exerted  in 
the  straight  lines  joining  them.  In  the 
same  way  a  ray  of  Ught  may  be  (and  most 
probably  is)  propagated  by  the  action  of 
"  contiguous  particles "  of  the  aether :  but 
this  action  will  doubtless  be  found  to  consist 
of  the  mutual  repulsions  of  the  particles  of 
the  sether,  exerted  in  straight  lints,  Faraday 
does  not  appear  to  see,  that  not  only  enrvi- 
iinear  motion  may  be  produced  by  forces 
which  act  in  stnught  lines :  but  also,  that 
a  certain  number  of  particles  may  be  brought 
into  a  eurviUnear  arrangement  by  the  action 
of  forces  in  straight  lines.  It  is  difficult  for 
any  one  who  has  studied  eren  the  rudiments 
of  mathematics  and  mechanics,  to  believe 
that  a  man  of  Faraday's  eminence  can  labour 
under  such  erroneous  notions;  but  such 
appears  to  be  the  case  from  the  very  strange 
way  in  which  he  is  continually  writing  about 
these  "  lines  of  force,"  and  "  induction  in 
curved  lines." 

With  regard  to  the  '*  magnetic  curves" 
or  "lines  of  magnetic  force,"  the  reader 
will  find  an  article  on  them  in  a  former 
volume  of  this  Magazine  (vol.  xlv.  page  206), 
where  the  peculiar  form  of  the  curves  is  de- 
duced from  the  action  of  the  two  poles  of 
the  magnet,  exerted  in  straight  lines. 

We  really  feel  it  to  be  almost  a  waste  of 
time  to  argue  any  longer  about  such  a  sim- 
ple and  evident  matter,  and  in  the  case  of 
any  man  less  eminent  than  Faraday,  we 
should  not  deem  the  opinions  so  strangely 
put  forward  worth  notice  or  refutation.  But 
the  influence  and  example  of  one  so  justly 
celebrated  as  an  experimentalist  are  likely 
to  be  extremely  injurious  on  this  point. 
In  fact,  he  has  already  infected  several 
writers  on  these  subjects  with  his  notions 
about  the  peculiar  virtues  of  "  induction 
in  curved  Imes"  and  "lines  of  magnetic 
force."  Some  even  of  onr  best  experimen- 
ters have  adopted  these  erroneous  and  mys- 
tical  views.  We  scarcely,  indeed,  know 
Jkow  much  of  this  is  to  be  attributed  to  the 
example  and  authority  of  Faraday,  for  there 
has  always  been  a  great  deal  of  mystical 
jargon  talked  and  written  on  the  subject  of 


magnetism.  The  following  extract  from 
the  article  on  "  Magnetism "  in  Professor 
Robison's  "Mechanical  Philosophy"  (vol 
iv.  p.  266,  &c.,)  not  only  gives  the  true 
explanation  of  "magnetic  curves,"  but 
shows  what  erroneous  views  had  been  hi- 
therto prevalent  about  them.  "  Suppose  a 
vast  number  of  small  bits  of  iron,  each 
shaped  like  a  grain  of  barley,  a  little  oblong. 
Let  them  be  scattered  over  the  surface  of 
a  table,  so  near  each  other,  as  just  to  have 
room  to  turn  round.  Let  a  msgnet  be 
placed  in  the  midst  of  them.  They  will 
all  have  magnetism  induced  on  them  in  an 
instant ;  and  such  as  are  not  already  touch- 
ing others,  will  turn  round  (because  they 
rest  on  the  table  by  one  point  only),  and 
each  will  turn  its  ends  to  the  ends  of  its 
neighbours;  and  thus  they  will  arrange 
themselves  in  curves,  which  will  not  differ 
greatly  from  true  magnetic  curves  (because 
each  grain  is  very  short)  issuing  from  one 
pole  of  a  magnet,  and  terminating  in  the 
other.  Does  not  this  suggest  to  the  reflect- 
ing reader  an  explanation  of  that  curious 
arrangement  of  iron  filings  round  a  mag- 
net, which  has  so  long  entertained  and  puz- 
zled  both  the  philosophers  and  the  un* 
learned,  and  which  hss  |^ven  rise  to  the 
Cartesian  and  other  theories  of  inagnetism  ? 
The  particles  of  iron  filings  are  little  rags 
of  soft  iron  torn  off  by  the  file,  and  gene- 
rally a  littie  oblong.  These  must  have  mag- 
netism induced  on  them  by  a  magnet,  and 
while  falling  through  the  air  from  the  hand 
that  strews  them  about  the  magnet,  they 
are  at  perfect  liberty  to  arrange  themselves 
magnetically ;  and  must  ther^ore  so  arrange 
themselves,  forming  on  the  table  curves 
which  differ  very  littie  indeed  from  the  true 
magnetic  curves.  Suppose  them  scattered 
about  the  table,  before  the  magnet  is  laid 
on  it  If  we  pat  the  table  a  little,  so  as  to 
throw  it  into  tremors,  this  will  allow  the 
particles  to  dance,  and  turn  round  on  their 
points  of  support,  till  they  coalesce  by  their 
*  ends  in  the  manner  already  described.  All 
this  is  the  genuine  and  inevitable  conse- 
quence of  what  Dr.  Gilbert  has  taught  ns 
of  induced  magnetism.  It  must  be  so,  and 
cairn  ot  be  otherwise.  This  curious  arrange* 
ment  nf  iron  filings  round  a  magnet  is  there* 
fore  not  a  primary  fact,  and  a  foundation  Jor 
a  theory,  but  the  result  of  frinciples  much 
more  generaL  Most  of  our  readers  know 
that  this  disposition  of  iron  filings  has  given 
rise  to  the  chief  mechanical  theories  which 
have  been  proposed  by  ingenious  men  for 
the  explanation  of  all  the  phenomena  of 
magnetism.  An  invisible  fluid  has  been 
supposed  to  circulate  through  the  pores  of 
a  magnet,  running  along  its  axis,  issuing 
from  one  pole,  streamins  round  the  magnet, 
and  entering  again  by  the  other  pole.  This 
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ii  t^ottght  to  b6  Indicated  by  those  lines 
formed  by  the  filings.  The  stretm  running 
ftho  through  themt  or  around  them,  arranges 
them  in  the  direction  of  its  motion,  just  as 
we  observe  a  stream  of  water  arrange  the 
float-grass  and  weeds.  It  would  require  a 
volume  to  detail  the  different  manners  in 
which  those  mechaoidans  attempt  to  account 
for  the  attraction,  repulsion,  and  polarity  of 
magnetic  bodies  by  tlie  mechanical  impul- 
sion of  this  fluid.  Let  it  suffice  to  sav, 
that  almost  every  step  of  their  theories  is  m 
contradiction  to  the  aclcnowledged  laws  of 
impulsion.  Kay,  tlie  whole  attempt  is 
affainst  the  first  rule  of  all  philosopliical 
discussion,  never  to  admit  for  an  explana- 
tion of  phenomena  the  agency  of  any  cause 
which  we  do  not  know  to  exist,  and  to  ope- 
rate in  the  very  phenomenon.  We  know  of 
no  such  fluid,  and  we  can  demonstrate  that 
the  genuine  effects  of  its  impulsion  would  be 
totaUy  unlike  the  phenomena  of  magnetism. 
But  the  proper  refutation  of  these  theories 
would  fill  volumes.  Let  it  suffice  (and  to 
every  logician  it  will  abundantly  suffice)  to 
remark,  that  this  phenomenon  is  but  a 
secondary  fact,  depending  on  and  resulting 
from  principles  much  more  general,  viz., 
the  induction  of  magnetism,  and  the  attrac- 
tion of  dissimilar  and  repulsion  '  of  similar, 
poles.* " 

We  commend  the  whole  of  this  passage 
to  the  serjous  consideration  of  Dr.  Faraday 
and  all  his  disciples  :  especially  the  words 
we  have  put  in  italics.  The  **  curious  ar- 
rangement of  iron  filings,'*  or,  in  other 
words,  the  "magnetic  curves"  or  "lines 
of  force,"  is  not  a  "  primary  fact^"  and 
ought  not  therefore  to  be  taken  (as  it  is  by 
Faraday  and  his  followers),  as  "  the  foun- 
dation for  a  theory." 

This  article  of  Robison's  was  written  in 
the  last  century;  and  it  is  therefore  the 
more  inexcusable  for  men  of  the  present  day 
to  go  on  blundering  with  speculations  and 
Dfhiinsioal  hypotheses,  which  have  been  so 
completely  exploded.  It  is  quite  lament* 
able  to  find  such  an  excellent  experimenter, 
for  instance,  as  Mr.  Sturgeon,  writing  in  the 
following  strain,  in  the  year  1833  : 

"  I  believe  it  is  generally  admitted  by 
writers  on  magnetism,  that  a  steel  bar  in  a 
state  of  polarization  is  surrounded  on  every 
side  by  the  magnetic  matter,  frequently 
called  the  magnetic  iftuvium,  which  forms  to 
the  bar  a  species  of  magnetic  atmosphere. 
This  point  being  granted!  it  will  be  a  matter 
of  no  consequence  to  tne  present  under- 
taking, whether  this  effluvial  matter  be  sta- 
tionary as  regards  the  mapfnet,  or  whether, 
as  some  have  imagined,  it  be  continually 
flowing  from  pole  to  pole  -,  it  will  be  suffi- 
cient for  the  present  purpose  to  consider  it 
as  consisting  of  exceedingly. minute,  polar- 
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ized  particles  emanating  immediately  from 
the  surface  of  the  steel ;  concessions  of  no 
novel  character,  and  such,  I  imagine,  as  but 
few  will  be  found  willing  to  deny."-— (Stur- 
geon  on  the  Theory  of  Magnetic  Electricity, 
PhiL  Mag.  for  1833.) 

And  then  he  goes  on  to  write  about  these 
"maguetic  polar  lines,"  in  a  way  which 
would  only  be  tolerable  in  a  writer  of  the 
time  and  school  of  Des  Cartes.  But  so  long 
as  our  experimenters  in  electricity  and  mag. 
netism  remain  so  deficient  in  that  prelimi- 
nary  mathematical  training  which  alone  can 
fit  the  mind  for  rational  investigation,  so 
long  will  they  continue  to  cherish  the  erro- 
neous  and  absurd  notions  which  were  pre- 
valent in  former  ages.  If  Faraday  had  ever 
gone  through  even  the  most  elementary 
course  of  mathematical  discipline,  he  would 
have  been  preserved  from  those  false  and 
irrational  notions  of  "  force  "  whioh  pervade 
all  his  writings,  and  damage  the  value  even 
of  his  experimental  labours.  He  would  j  ust 
as  soon  think  of  taking  one  "  line"  to  re- 
present "  dinner,"  another  "line"  to  repre- 
sent "supper,"  and  a  third  "line,"  inter- 
mediate  to  the  others,  to  reoresent  "  tea" 
{becaute  tea  is  intermediate  oetween  dinner 
and  supper)  as  he  would  have  written  what 
he  has  written  about  "lines  of  force." 
There  is  just  as  much  sound  reasoning  in 
the  illustration  we  have  given,  as  in  his  use 
of  these  "  lines  of  force."  We  have  already 
referred  to  the  strange  way  in  which  Faraday 
talks  about  "  space ;"  arguing  about  it  and 
about  its  properties  as  if  "  space "  were  a 
material  substance,  like  wood  or  iron.  The 
reader  may  possibly  fancy  that  we  have  done 
injustice  to  the  author,  by  extracting  iso- 
lated passages,  which  are  capable  of  different 
interpretation.  He  may  very  probably  think 
that  Faraday  has  merely  written  in  rather  a 
loose  and  figurative  way  about  "space," 
without  intending  to  convey  such  absurd 
notions  as  we  have  supposed.  He  may 
think  it  impossible  for  such  a  philosopher  as 
Faraday  to  hold  such  extravagant  and  sense- 
less views.  If  so,  perhaps  the  following  ex- 
tracts  from  an  article  of  Faraday's  (in  the 
second  volume  of  these  "  Experimental  Re- 
searches") on  Electric  Conduction  and  the 
Nature  of  Matter,  may  serve  to  convince 
him  that  we  have  neither  misrepresented 
nnr  exaggerated  these  views : 

"  The  view  of  the  atomic  constitution  of 
matter  which,  I  think,  is  most  prevalent,  is 
that  whioh  considers  the  atom  as  a  some- 
thing  material,  having  a  certain  volume, 
upou  which  those  powers  were  impressed  at 
the  creation,  which  have  given  it,  from  that 
time  to  the  present,  the  capability  of  con- 
stituting, when  many  atoms  are  congregated 
together  into  gronps,  the  different  sub- 
stances, whose  effects  and  properties  we  ob- 
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serre.  These,  ilieugh  grouped  and  held 
together  by  their  powers,  do  not  touch  each 
other,  but  have  interrening  space,  otherwise 
pressure  or  cold  could  not  make  a  body 
contract  into  a  smaller  bulk,  nor  heat  or 
tension  make  it  larger.  In  liquids  these 
atoms  or  particles  are  free  to  mo?  e  about 
one  another,  and  in  fapours  or  gases  they 
are  alone  present,  but  removed  tery  much 
further  apart,  though  still  related  to  eaeh 
other  by  their  powers." 


"  If  the  view  of  the  constitution  of  matter 
already  referred  to,  be  assumed  to  be  cor- 
rect, and  I  may  be  allowed  to  speak  of  the 
particles  of  matter  and  of  the  space  be- 
tween them  (in  water  or  in  the  vapour  of 
water,  for  instance)  as  two  different  things, 
then  space  must  be  taken  as  the  only  con- 
tinuous part,  for  the  particles  are  consi- 
dered as  separated  by  space  ttom  each 
other.  Space  will  permeate  all  masses  of 
matter  In  every  direction  like  a  net,  except 
that  in  place  of  meshes  it  will  form  cells, 
isolating  each  atom  f^om  its  neighbours, 
ftnd  itself  only  being  oontinuons.  Then 
take  the  ease  of  a  pieoe  of  shell-lac,  a  non- 
conductor,  and  it  would  appear  at  onoe 
from  such  a  view  of  its  atomic  constitution, 
that  space  is  an  insulator,  for  if  it  were  a 
conductor  the  shell-lac  could  not  insulate, 
whatever  might  be  the  relation  as  to  con- 
ducting power  of  its  material  atoms ;  the 
space  would  be  like  a  fine  metallie  web 
penetrating  it  in  every  direction,  just  as 
we  may  imagine  of  a  heap  of  eilieious 
sand  having  all  its  pores  filled  with  water ; 
or  as  we  may  consider  of  a  stick  of  black 
wax,  which,  though  it  contains  an  infinity 
of  particles  of  conducting  charcoal  difiused 
through  every  part  of  it,  cannot  conduct 
because  a  non-conducting  body  (a  resin) 
intervenes  and  separates  them  one  from 
another,  like  the  supposed  space  in  the  lac. 
Next  take  the  case  of  a  metal,  platinum  or 
potassium,  constituted  according  to  the 
atomic  theory,  in  the  same  manner.  The 
meta)  is  a  conductor ;  but  how  can  this  be, 
except  space  be  a  conductor  f  for  It  Is  the 
only  continuous  part  of  the  metal,  and  the 
atoms  not  only  do  not  touch  (by  the  theory) 
but,  as  we  shall  see  presently,  must  be  as- 
sumed to  be  a  considerable  way  apart 
Space,  therefore,  must  be  a  conductor,  or 
else  the  metals  could  not  conduct,  but 
would  be  in  the  situation  of  the  black  seal- 
ing wax  referred  to  a  Httie  while  ago. 

'*  But  if  space  be  a  conductor,  how  then 
can  shelUlac,  sulphur,  &c.,  insulate?  for 
space  permeates  them  in  every  direction. 
Or  if  space  be  an  insulator,  how  can  a  me- 
tal or  other  similar  body  conduct  ? 

"  It  would  seem,  therefore,  that  in  accept- 


ing the  ordinary  atonuc  theory,  space  may 
be  proted  to  be  a  non-cohdudtor  in  non- 
conducting  bodiet,  and  a  eonduotor  in  con- 
ducting bodies ;  but  the  reasoning  ends  in 
thla,  a  tukftrtion  «f  that  theovy  altegether ; 
for  if  apaee  be  an  instiUtor  it  oannot  asiat  in 
conducting  bodUa»  and  if  it  be  a  conductor 
it  cannot  exist  in  insulating  bodies.  Anv 
ground  of  reasoning  which  tends  to  suen 
ooAolatkns  aa  these  must  In  itself  be 
falae."  (pages  3i4--a87.) 

Ohi  moat  lame  and  impotent  eonelusion  I 
Bid  ever  any  man  "  reason  **  in  this  way 
befbre,  ezeept  In  the  way  of  a  Joke?  Bid 
ever  any  rational  being— even  a  Oennan 
metaphyaioian,  or  a  follower  of  Thomas 
Aquinaa— argue  in  this  ex^aordina^y  way 
about  pAyncal  truths?  We  question  it.  llie 
only  "argument"  that  we  can  remember  at 
all  approaahiiig  to  it,  in  profondity  and  oon- 
dusiveness,  was  the  celebrated  case  of  the 
donkey  placed  exactly  halfway  between  two 
bundles  of  hay,  from  which  it  was  argued 
that  he  would  never  go  to  either  of  them  to 
eat,  becauu  there  was  no  *'  sufficient  reason" 
why  he  should  go  to  one  rather  than  the 
other.  The  donkey  soon  solved  the  pro- 
blem, however,  in  his  own  practical  and 
unmetaphysioal  way;  and  we  think  that 
the  equally  intrieate  puzile  whioh  Pro. 
feasor  Faraday  has  propounded  might  be 
left  to  the  same  aagaeleui  authority  for 
solution. 

But  if  we  must  be  seriona,  and  treat  ^his 
metaphysical  puaile  aa  a  practical  question, 
it  is  abundant]?  aufficient  to  say  that 
**tpaee*'  is  neither  a  conductor  nor  a  non- 
conductor, nor  anything  else.  Space  has  no 
material  existence,  and  to  attribute  mate- 
rial qualities  and  nroperties  to  it  is  utterly 
ridiculous — sheer  downright  nonsense.  It 
would  be  just  as  reasonable  to  argue  about 
the  attributes  of  "  nothing."  When  we  say 
a  body  (as  a  metal)  is  a  *'  conductor,"  we 
simply  mean  to  express  a  certain  fact — a 
certain  result  of  certain  processes.  Htm 
those  processes  are  carried  on — whether  one 
particle  in  motion  pots  the  adjaeeiitpartiele 
into  motion  mora  eaaOy  in  a  oondnotor  than 
in  a  non-eonductor— or  whatever  may  be 
the  mode  of  working,  there  is  no  difficulty 
caused  by  the  '<  atomic  theory"  anymore 
than  by  any  other  theory.  The  utHmate 
fact  in  suoB  proooaaea  moat  always  be  a 
« mystery  "—an  inewpUoakU  faet»  for  the 
simple  reason  that  we  cannot  refer  It  to  any 
otim  and  ainpWr  faet. 


MKkuilca* 
MaiHliit. 


NOTE  ON  VONNAQC  ASStEJLSimElCSNT. 


NOTE  ON  TONNAGE  ADMEA- 
SUREMENT. 

As  the  mode  of  tonnage  admeasurement 
established  by  law  must  possess  great  in- 
terest for  practical  men,  and  ita  simplicity 
has  been  impugned,  we  think  it  advisable, 
CTen  at  the  risk  of  making  ourselves 
tedious,  to  undertake  to  make  its  rationale 
readily  intelligible  to  any  one  who  Is  ac- 
quainted  with  the  common  expressions  for 
the  areas  of  a  parallelogram  and  a  triangle, 
in  terms  of  one  of  the  aides,  and  the  per- 
pendicular let  fall  upon  it  from  an  opposite 
angle. 

Thus  all  we  require  is,  that  the  reader 
should  know  that 


Area  of  parallelogram  ABCB-iABxBM, 
and  area  of  triangle  ABC = AB  X  CP. 

Next,  take  the  trapezium  ABCD  with 
parallel  sides  AB,  CD.  Draw  AE  parallel 
to  BC,  and  AP  perpendicular  on  DE,  and 
BQ  parallel,  (and  therefore  equal)  to  AP. 


Then,  area  of  trapezium  ABCB 

=  Area  of  parallelogram  AECD 
+  Area  of  triangle  AED, 

=  ABxBa+iDExAP. 

=(AB+iDE)AP. 

={AB+i<CD-.AB)}-AP 

=:|(AB+CD).AP. 
or,  the  area  qfa  trapezium-^^  anyfimrtided 
figure  with  two  parallel  eidet^U  equal  to  one- 
half  qf  the  produett  qf  the  turn  qf  the  parallel 
tides  and  the  perpendicular  dittanee  between 
them. 

Let  Aj  Aa  A,  P,  P-  P^  be  a  portion  of 
an  area  which  we  wish  to  find  approxi- 


matelyj  A^  AgsrA,  A,«=»;  and  A^  P,, 

P» 

P,     ^ 
Q 


Aj  M        A,      N  A, 

Ag  P^f  Ag  P„  be  lines  drawn  to  the  curri. 
linear  boundary  from  A^,  A-,  and  A,,  at 
right  angles  to  A^  Ag,  and  let  these  lines 
be  called  a^^,  a.,  a,,  respectively. 
Then  area  of  the  trapezium  A^  A,  P,  P^ 
=i(A,P,+A,P,)A,A, 

=  iaj-|-aj.i»i. 
And  area- of  trapezium  A,  A^  P,  P, 

Therefore  the  whole  area,  excluding  the 
small  portions  between  the  chords  P^  P,, 
Pji  Pfl  and  the  curve, 

We  may  find  a  much  nearer  approxima- 
tion  by  dividing  A^  A,  into  three  equal 
parU  A^M,  MN,  NA^,  each  of  which  is 

therefore=?p    ^j^^^^ 


areaofAiMQP^  =  iA^P,+MQ-AM 

MNRa=JMa+NRMN 

„       NA,P,R=iNR+A,P,.A,N 

Therefore  the  approximate  area  of  the 
figure,  neglecting  only  the  very  small 
portions  between  the  chords  P^  Q^,  Q  R, 
and  RPg,  and  the  curve,  is  equal  to 

*(A^P,+2MO+2NR+A3P,)AM. 

Since  HM  =  MN=NA,=?p 
3 

Now  if  /  be  the  point  in  which  the 
chord  OR  cuU  A^  P^ 

Draw  Qpr  parallel  to  A^  A,  ;  then  evi- 
dently ap=MAj=AjA2-A,  M 

And  by  similar  triangles  R  Q  r,  fQp, 

Rr:/p::<ar:Qp::2:  i. 

.•.Rr=2/p. 
That  is,  RN-OM=2(/A.-.QM) 
.•.RN-haM=2/A; 
and  the  approximate  area 

=  (AxP,  -^VA.+A.P,)*  , 
0 


MiflMla*. 

Now,  thie  area  is  evidently  too  araall  i  ]f 
then  we  take  /A^  =s  A^  P^  we  shall  still 
more  nearly  approximate  to  the  oorreot 
▼alue. 

Therefore  area  A^A.P.Pi  very  approxi- 
mately 

=  (A,P, +4A.P,  +  A,P,)^ 

A  similar  expression  would  apply  to  the 
approximate  area  contained  hetween  any 
other  S  ordinatet  a,,  a^,  a^,  for  initance, 
which  would 


HOT!  OX  TONHAOX  ADMXASUUICEIIT. 


=  (a3+4«,  +  a,)| 


If  then  the  whole  area  is  divided  into  an 
equal  number  of  spaces,  by  an  odd  number 
of  lines  drawn  like  A.  P^i  or  ordinates  at 
equal  intervals =i».  and  we  suppose  the  whole 
number  to  be  2ii+l,  we    shall    have   ap" 

proximate  area  of 

>    m 

1  St  two  portions  =  a^  4*  ♦««  -|-  fla  J** 

. m 

2nd :=ia^'\-  4tf^  +  o^ 

Srd 


«  3 


=  aa  +  4flj  +a7*^  • 
Last ....  =  («2«-l+*«2«+»«+A  ^  . 

Whole  area  =  {a,+a„+^+4(aa+a4+««+ &c-a2i.)  +  2(«,+«,+&c.+aa«_i)}-|  . 

•  •  -^8  p4-  ^  be  the  odd 


Now,  if  we  have  an  odd  number  of  such 
areas  at  equal  intervals  ii,  it  is  evident  that 
we  shall  get  the  solid  contents  of  the  figure 
of  which  these  areas  are  parallel  sections 
by  treating  them  as  ordinates  to  a  curve,  and 


it  A.J,  A.^i  Ag  •  •  I 

number  of  areas  separated  by  the  common 
interval  p,  and  R.  the  approximate  solid 
contents, 


S  «  {A,+Ajp+i+4(Ajj+A^+A,+&c.+A2p)+2(A,+A34.&c.+A2p-i)}  y . 

these  points.    This  is  what  is  meant  by  the 

curve  of  sections ;  and  by  drawing  an  ordi- 

D 


Suppose,  in  performing  this  last  process, 
we  take  a  line  A^   A^p^.],  and  set  off 


PaPH-, 


along  it  equal  intervals  A^^  A^,  A^  A,, 
. . . .  Ap  Aap  1  1  which  represent  n;  and 
to  the  same  scale  set  off > at  A^,  A^,  &c., 
straight  lines  perpendicular  to  A^  -^8^+  1, 
and  proportional  to  the  areas  A^,  Ag,  A,, 
....   Agpj.!  in  magnitude;  viz.,  A^  P^, 

Ag  P. ,  and  through  P^,  Pg,  P., .  . ., 

^spj-i  ^»w  a  curve ;  it  is  evident  that  s 
just  obtained  equals  the  area  of  the  curve 
A^  Pj  P,  . . .  Pap+i  A^p^,. 

Take  a  line  Brf»  to  represent  the  depth  of 
a  ship  ;  let  iD  be  divided  into  any  number 
of  portions,  dj»,nm,np,P7,&c. ;  and  suppose 
the  cubical  contents  for  the  heights  dm^  dn, 
dp,  &c.,  to  be  calculated  and  set  off  at  right, 
angles  to  dfD,  at  points  m,  n,  &c.,  «iM,  nN, 
nP,  ^Q,  and  DE,  and  draw  a  curve  through 


nate  through  any  other  point  of  cH)  as 
through  S;  then  S  S  is  the  displacement 
corresponding  to  the  depth,  <f  S. 

In  forming  a  curve  of  sections  it  would 
not  be  advisable  to  calculate  separately  the 
displacement  for  each  depth :  but  it  would 
be  easy  to  calculate  each  succeeding  dis- 
placement from  the  preceding.  It  is  not, 
however,  our  object  to  show  how  to  do  this } 
but  to  explain  this  wonderful  mystery  of  the 
**prohUmfor  the  reduction  of  parallelopi- 
pedons  by  rtetoHgular  coordinates ; "  and  we 
believe  that  we  have  fully  redeemed  our 


len  the  matter  is  dispassionately  con* 
sidered,  the  wonder  is  that  a  rule  for  the  cal. 
cuiation  of  the  cubical  contents  of  an  irre- 
gular solid  is  capable  of  so  simple  and 
satisfactory  an  explanation. 


894   SUfutnt? 

SCREW    STEAMERS    FOR    THE 

RIVERS  OF  INDIA. 
I«r  bVLt  last  toiumc  we  gare  ah  elaborate 
aeeotint  of  the  iuceessful  tSbrtM  tiiade  bf 


A  nMM  fOB  mmBXNa  BSlMg  OV  SBOS. 
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Messrs.  6.  Rennie  and  Son  to  perfect  the 
application  of  the  much-admirea '<  disc  en- 
gine" to  the  propulsion  of  steam  Teasels.* 

•  Sec  vol.  Ixiil.,  p.  %9$,  No.  1679. 


Since  die  tlmd  at  which  that  account  was 
written^  a  second  aotew  steamer,  designed  for 
the  purpose  of  running  on  the  rivers  of 
India  (where  a  small  draught  of  water  is  in- 
dispenaablo),  has  bcren  eonstruoted  and  fitted 
by  that  firm.  The  accompanying  engravioga 
represent  this  steamer,  the  excellent  quali. 
ties  of  which  may  be  seen  in  the  following 
statement  of  its  dimensions,  capabilities,  &c. 
The  length  of  the  boat  is  70  feet;  ite  breadth 
7  feet  6  inches  ;  its  depth  3  feet  6  inches ; 
iU  drauffht  of  water  2  feet.  It  is  fitted  with 
two  similar  serews,  2  feet  2  inch  in  diameter, 
and  of  a  pitch  of  4  feet«  The  engines  and 
screws  make  260  reyolutions  per  minute, 
and  produce  a  speed  of  10  knots  per  hour  in 
the  boat  The  weight  of  the  vessel  is  three 
tons,  8  cwt,  and  that  of  the  machinery  three 
tone.  The  power  of  traction  is  950  tons. 
Finally,  the  consumption  of  coal  is  but 
100  lbs.  per  hour,  and  the  cost  of  trackage 
no"mOte  than  1*.  8A  per  mile. 

We  thitik  it  is  not  too  much  to  say,  that 
the  aptlicability  of  il^e  disc  enffine  to  screw 
propufsiori  is  now  fblly  established,  and  that 
it  is  proved  to  be  highly  effective  and  eco- 
nomical. Ita  general  advantages  are  well 
known. 


A    1»LAN    FOR    SECURING    TlIE 
BEAMS  OF  SHIPS. 

BY   THE  LATE   LIEUTENANT  WILLIAM   O.  J. 
CUNNINGHAM,  ROTAL  NAVY. 

The  following  consists  in  dovetailing  each 
beam  into  the  shelf.piece,  the  waterway, 
and  the  spirketting,  the  first  plank  of  which, 
together  with  that  of  the  deck,  form,  as  it 
were,  keys  to  the  system  of  dovetailed  parts 
making  the  end  of  the  beam  solid  with  the 
shelf-piece  and  waterway.  The  strength 
which  would  thus  be  given  to  the  frame  of 
the  ship  would  be  very  gfreat. 

Fig.  1  is  a  transverse  view  of  a  portion  of 
a^ship's  side.  Fig.  2  ia  a  representation  of 
the  under.side  of  the  waterwav,  showhig  the 
manner  in  which  it  dovetails  into  the  beam. 


Fig.  2. 


Fig.  ». 


I^ii 


Fig.  S  ii  a  repreaenUtion  of  the  upper  side  of 
the  shelf.pieoe,  showing  the  nMoiiier  in  which 


MaffuiM. 

the  tM«m  doretaib  into  it  A  is  the  f^ame 
tidibet  of  the  ship ;  B  is  a  pot  tion  of  the  beaffi ; 
C  if  a  portion  of  the  waterway ;  B  is  the 
ahelf-piece ;  E,  th^  chock  which  receives  the 
iron  Ktree  #hich  is  fitted  heneath  the  beam  *, 
f  is  the  first  piece  of  spirktrtting ;  G  fs  the 
ilrstpiece  of  deck  (or  thin  waterw^]:  and 
H  H,  a^O  the  Itiside  planking,    tfith  the 

Fig.1. 
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aid  of  the  evgratiafgf  and  tIfO  pteite^g  re- 
fertnees,  the  Mt«ro  of  Ihcf  MmMttfatlOtf  will 
be  readily  understood.  The  fitsteahv^  do 
not  diflto  m««titf};f  hoik  thoM  tA  present 
ettplojfod  in  Her  m.tjtiit^4  aWpfl. 


WOODCOCK  AHD  OARDNSR'9 
PATENT  FUANACE9. 

to  tke  Edihr  t^f  (He  Meehdniei*  Magaxlne, 
Sir, — fitr.  Woodcock's  letter  ctemanda  « 
reply,  ^Red  as  it  is  with  misstAtementa  and 
uDJttSt  reflections.  I  am  troly  surprisedg 
when  I  consider  the  totat  distinction  and 
diiTerence  whieh  exists  Between  my  patent 
apparatus  and  thai  of  Mr.  Woedoock'a,  that 
this  gentleman  should  so  far  consider  him- 
self aggiifred  as  to  attack  me  ia  the  un- 
warrantable manner  he  has  done.  The  ob- 
ject of  each  patent,  is  undfoiibtedly  (he 
same,  but  the  means  to  the  end  are  Wery 
different  At!  patents  for  improvements  in 
burning  fuel  possessing  any  pretensions  to 


science  «!m  at  the  prope>  ^roTlsion  df  air, 
and  the  prober  admixttire  of  the  products 
of  cdmbustion  therewith,  fnt^ntioh,  as 
regards  nrinefple,  (s  out  of  the  question ;  the 
principle  fhvolr^d  mdst  fiecessarily  be  tJi'e 
same.  The  principle  li^usi  6tlst  previous  to 
the  invention;  efgo.  the  principle  cannot 
be  he#.  We  w2tl,  fh  the  first  pWe,  in- 
quire of  what  Mr.  Woodcock's  invention 
consists,  according  to  hii  specification, 
1st  Of  a  fkrnace  doOt.  #hlch  doo^  is  pierced 
with  holes  to  adihit  At  to  the  interior  of  the 
futnace ;  hut  Mr.  Woodcock  states  no  is 
aware  that  sueh  ah  arrangement  U  not  ntw, 
and  tfiat  he  lays  no  claim  to  this  ieparaUly, 
2nd.  or  a  hollqi^  bridge  \ii  place  of  the 
ordinary  one.  Tills  bridge  is  supplied  with 
air  by  means  of  a  ttie  or  nues  for  oonvejing 
ajr  throiTgh  the  furnace  or  brickwork 
thereof.  Bjdi  Mr.  Woodcock  again  informs 
us  that  he  is  awcre  that  such  a  hriuge  and 
such  ^ues  of  supply  ^*<ire  not  new/!  and 
that  he  m^k^a  no  claim  to  these  **iepa» 
rately,"  3rd.  Of  a  hjuigihg  bridge,  situ- 
ated Somewhat  neirer  (he  front  o(  the  fur- 
nace than  tlie  last,  and  of  a  similar  cha- 
racter ;  but  Mr.  Woodcock  confesses  that 
he  is  aware  that  snch  a  hanging  hollow 
brid|e  so  situated  **  is  nci  fifiw,"  and  he  niakes 
no  claim  to  this  **  separately:*  4(h.0f  anpron 
plate  provided  to  each  bridge,  and  ner- 
forate^  to  diride  the  stream  of  air,  wnich 
again  Mr.  Woodcock  acknowledges  "  if  not 
new,**  and  asain  disclaiins  this  "  separately:* 
Can  we  feel  surprised  <hat  one  Who  eon- 
fessedfy  *'  makes  up  "  an  arrangement,  and 
without  hesitation  despoils  preceding  in- 
venCors  of  thei^  elaims  by  absorbiBg  and 
"  dishing  up  "  just  those  parts  wmch  suited 
him,  styliog  li  invention,  sfiould  be  £>und 
equally  wilfiog  to'  absorb  as  many  more  as 
he  may  think  desirable  f 

It  is  soarcely  necessary  to  desoribo  my 
appafattfs,  so  constantly  to  he  seen  in  your 
own  Aid  otbe^  jamais ;  sufHoe  h,  I  We 
no  hdHow  bridge  supplied  wfth  sir  or  dther- 
wise  i  t  have  no  hanging  bridge  tupplfed 
with  air  or  Mthouf  (hat  suppl/,  su«^  as  Mr. 
W.  I  use  a  new  «nd  d^notf  ve  arrange- 
ment,  whereby  1  am  ehabt^d  to  efi^toiuly 
heat  the  sinokO  and  gaseotts  prodaets  before 
allowing  the  dr  Hi  tsotn6  fk  tonWit  with 
them.  I  alsd  carefully  preserve  the  fttef  in 
my  furnace  tttftti  the  eite^or  coolittg  atmcf- 
spherio  afr.  Mr.  W.  chooses  to  mi&e 
additions  to  my  specified  words,  when  (d 
"ceruin  arrangements  of  diaphragms,'^ 
he  adds,  "  simply  bridges."  thev  are  hot 
bridges,  do  not  fulfil  the  offtce  of  a  bridge, 
being  benea(b,  and  in  front  of  the  orifinary 
bridge^  which'  latter  still  remains  ufMiIteredi 
I  do  fnost  certainly^  in  my  patent  preserve 
to  fnyself  the  exclusive  right,  &c.,  &e. ;  but 
certainty  do  not  make  any  olatm  to  Mr. 
W.'s  plan,  which  x«   anything    Wt  simi« 
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lar  In  action,  likeness,  or  effect  to  mine.  It 
is  somewhat  surprising  that  the  "few  eo- 
lourable  alterations,**,  Yrhich  Mr.  [W.  would 
make  ns  believe  quite  sufficient  to  destroy 
anything  like  useful  effect,  should  create  in 
him  so  much  uneasiness.  We  apprehend  it 
anses  more  from  the  knowledge  he  has 
gained,  as  we  have  done,  of  the  complete 
success  and  superiority  of  my  invention 
from  past  and  present  use.  It  is  needless 
to  notice  the  remaining  remarks  of  Mr. 
W.,  for  which  he  certainly  has  no  war- 
rant, than  by  observing,  that  he  who  is  ca- 
pable of  clandestinely  endeavouring  to  injure 
his  fellow  man  must  meet  only  with  the  just 
contempt  he  deserves.  It  is  evident,  upon 
inspection,  that  the  two  patents  are  widely 
separated  in  mechanical,  as  well  as  theore- 
tical details.  Did  I  not  wish  to  curtail  this 
communication,  I  might  point  out  wide  and 
distinctive  features  existing  between  them. 
I  would  not,  nor  do  I  claim  the  exclusive 
right'of  using  Mr.  W.  Woodcock's  patent, 
nor  do  I  wish  in  any  way  to  claim  any 
part  or  portion  thereof,  whether,  as 
Mr.  Woodcock  says,  "exclusively"  or 
otherwise.  I  would  claim  for  myself  that 
justness  and  honesty  of  purpose  which  would 
free  me  from  wittingly  trespassing  upon  my 
fellow's  rights,  much  more  from  persevering 
in  such  a  course.  That  Mr.  W.  is  rais. 
taken  I  feel  assured,  and  propose  that  he 
place  side  by  side  with  mine  in  your  Maga- 
zine  a  cut  of  his  apparatus ;  and  that  all 
may  judge  of  the  truth  of  the  statements 
made  by  each,  my  advertisement  containing 
a  wood  cut  issues  from  your  office  each  al- 
ternate week,  showing  the  precise  appara- 
tus used  by  me ;  to  this  I  would  refer  all 
who  wish  to  understand  the  matter. 
I  am,  Sir,  yours,  Sec, 

Edward  Gardner. 
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To  the  Editor  qfthe  Mechanics*  Magazine. 

Sir, — In  your  number  of  this  day,  I  find 
Mr.  Woodcock  again  referring  to  his  paper 
read  before  the  Institution  of  Civil  Engineers, 
respecting  his  own  patent  furnace,  and 
affecting  to  be  indignant  at  Mr.  Gardner 
claiming  the  merit  which  belongs  to  him. 
Mr.  Woodcock  appears  to  have  forgotten 
that  I  have  already,  through  the  Mechanics* 
Magazine,  pointed  out  that  whatever  merit 
his  plan  is  entitled  to,  is  exclusively  owing 
to  his  direct  imitation  of  the  principle  and 
mode  of  introducing  the  air  to  the  furnace, 
.18  described  in  the  specification  to  my  now 
expired  patent  of  1839. 

In  your  this  day's  number,  Mr.  Wood- 
cock  describes  his  own  patent  as  "  a  hang- 
ing bridge  so  arranged  as  to  cause  the  pro- 
ducts of  combustion  "  [he  should  with  more 
correctness  have  said,  the  products  of  non- 
combustion],  "  to  be  directed  downwards,  . 
below  the  hanging  bridge,"  and  that  these  ' 


products  **  will  be  supplied  with 
jets  of  air,"  Again,  that  in  the  paper 
abovementioned,  he  has  stated,  as  the  chief 
value  of  his  invention,  that  the  peculiar 
position  of  the  inverted  bridge  "  eompels  the 
fiame  and  gases  to  impinge  <m  the  inesmdeteeni 
coke  lying  on  the  bars,  whilst,  as  they  leave 
the  fuel  in  distillation,  they  are  entirely  anr. 
rounded  by  small  jets  of  atmospherio  air." 
I  would  here  only  observe  that  this  refer- 
ence to  the  air  being  supplied  by  jets,  u 
an  accurate  description  of  my  expired  pa- 
tent,  and  which  comprises  the  sole  merit  of 
the  plan.  Many  illustrations  of  this  will  be 
given  in  the  essay  for  which  the  Society  of 
Arts  have  just  avrarded  their  prize,  and 
which  will  shortly  be  published  in  a  single 
tract. 

Mr.  Woodcock  then  gives  a  descriptioD 
of  Mr.  Gardner's  patent,  viz.  '*  The  said 
invention  consists  in  certain  arrangements 
of  diaphragms  (simply,  bridges),  so  dis- 
posed as  to  cause  the  products  given  off  to 
pass  through,  or  in  contact  with  the  heated 
material  on  the  grate,  and  to  cause  the  so- 
heated  products  to  be  brought  into  contact 
with  sufficient  supplies  of  air  to  produce 
combination  therewith,  and  render  their 
combustion  perfect" 

Mr.  Woodcock  then  asserts  that  "  both 
patents  are  substantially  the  same  to  all  in- 
tents and  purposes."  In  this.  Sir,  I  believe 
the  public  will  entirely  concur.  I  am  un- 
able to  perceive  any  difference.  I  mutt, 
however,  add  that,  as  far  as  the  causing  the 
flame  and  heated  products  to  pass  through, 
or  in  contact  with  the  heated  material  on 
the  fire  grate,  they  are  both  a  mere  imita- 
tion of  the  patent  of  Watts,  in  1785,  and 
are  both  radically  and  chemically  wrong. 
As  to  the  really  useful  part  of  both,  the  in- 
troducing the  air  by  numerous  jets,  they 
are  both  essentially  right,  though  neither 
can  now  have  any  claim  to  merit,  origin- 
ality, invention,  or  patent  right. 

1  would  here  ask  either  gentleman,  for 
what  purpose  would  they  bring  "  the  flame 
and  gases  to  impinge  on  the  heated  coke 
on  the  bars  ? "  seeing  that  the  carbon 
which  then  alone  requires  combustion  and 
is  alone  the  element  of  the  colouring  mat- 
ter in  smoke,  is  already,  and  every  atom  of 
it,  at  the  moment,  at  the  high  temperature 
of  3000^  or  incandescence.  The  attempt  to 
heat  the  carbon,  tJien  at  3000**,  is  not  more 
rational  than  to  endeavour  to  heat  the  sun'a 
rays,  by  means  of  red  hot  coke.  I  am,  &c., 
C.  W.  Williams. 
Liverpool,  April  19, 1856. 

To  the  Editor  qf  the  Meehanies*  MagoKtme. 

Sir,— It  may  save  Mr.  W.  Woodcock 
and  Mr.  Gardner  much  angry  and  useless 
discussion,  to  refer  them  to  Newton's  Lon- 
don   Journal,  conjoined    series,  vol.    xiy,. 
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p«ge  S92t  giviug  the  speeifieation  of  Ri- 
chard Rodda.  The  inTention  la  stated  in 
West's  account  of  patents  for  smoke  pre- 
venting or  oonsuminff,  1842,  to  consist— 
"  in  drawing  the  smoxe  [gas]  through  the 
fire,  and  through  passages  composed  of  fire 
brick,  strongly  heated.  The  smoke  [gas] 
is  preriouslj  mixed  with  a  due  proportion 
of  atmospheric  air,  admitted  through  a  box 
or  valte  over  or  near  the  fire  door,  which 
valve  is  opened  or  shut  as  the  gases  may 
require." 

I  believe  it  is  still  in  use  at  Messrs.  Bar- 
clay's Brewery,  and  a  main  feature  in  it  is 
a  bridge  or  arch  against  the  boiler  bottom 
half-way  over  the  fire  grate;  in  short,  at 
page  870  of  your  last  number,  Mr.  Wood- 
cock, in  quoting  his  own  specification,  ad. 
mirably  describes  Rodda's  expired  patent 
invention  of  1888.  Where  is  this  resur- 
rection of  obsolete  inventions  to  end  ? 

I  am.  Sir,  yours,  &e.,    J.  S.  S. 

High-street,  Woolwich, 
April  19, 18M. 

MECHANICAL  LOCOMOTION. 

To  th€  Editor  of  the  Mechanic^'  Magazine, 
Sir, — I  am  induced  by  the  lucid  manner 
in  which  "  W."  has  pointed  out  the  proper 
method  of  treating  the  subject  in  discussion, 
in  one  paragraph  of  his  last  letter,  to  make 
a  remarx  or  two  in  order  to  endeavour  to 
aid  in  applying  that  method  to  the  matter 
in  hand.  He  says  that  we  ought  "  to  con- 
fine ourselves  to  the  ideas  of  those  forces 
which  are  employed  to  produce  motion,  and 
those  forces  which  nature  opposes  to  mo- 
tion," which  is  precisely  what  I  contend 
for.  Now,  "  W."  will  admit  that  a  force  of 
100  lbs.  unbalanced  in  the  machine  pressing 
against  the  end  of  the  cylinder  would  impel 
the  engine  forward,overcomingthe  resistances 
to  motion,  and  continuing  it  until  something 
greater  than  the  mere  friction  of  the  engine 
interfered.  Next,  let  this  pressure  be  pro- 
duced  by  steam  acting  in  a  cylinder,  and 
now  suppose  that  a  piston  is  fxed  in  the 
middle  of  the  cylinder,  a  ''force  which 
nature  opposes  to  motion"  immediately  ap- 
pears,  ana  entirely  and  exactly  neutralises 
the  first ;  this  is  when  the  action  and  reac- 
tion  of  the  stesm  are  both  in  the  machine, 
and  under  the  same  condition,  that  is,  simply 
pressing  on  parts  of  a  rigid  firamework. 
Let  us  now  make  the  pressure  on  the  piston 
to  reach  the  framework  or  mass  of  tne  en- 
gine in  a  different  manner,  leaving  the  pres- 
sure on  the  cylinder  end  perfectly  unaltered ; 
let  the  piston  press  agamst  the  middle  of 
the  spoke  under  the  axle  of  the  wheel 
in  a  direction  contrary  to  the  pressure 
on  the  end  of  the  cylinder,  and  reckon 
what  roust  be  its  force  when  its  pres- 
sure reaches  the  axle,  by  this  means  omit- 
ting friction  and  obliquity;     whether  its 
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folomm  is  at  the  foot  or  the  centre  it  would 
be  plainly,  just  500  lbs.,  and  on  the  rule 
which  "  W."  lays  down,  from  these  mate- 
rial^ it  would  at  once  appear  that  the  un- 
diminished force  on  the  end  of  the  cylinder 
would  propel  the  engine  with  a  power  of 
500  lbs.,  unless  there  could  be  shown  to  be 
other  impelling  or  retarding  forces  at  work. 
In  the  case  put  first  no  one  would  admit  that 
there  were  such  additional  forces ;  yet  the 
preisure  on  the  cylinder  end  impelled  the  engine, 
and  the  driving  wheel  revolved,  and  the 
''friction"  and  "adhesion"  existed  with- 
out  being  at  all  propulsive  or  doing  any 
"  work,"  In  the  second  case,  it  is  perfectly 
clear  that  no  motion  took  place,  because  the 
action  and  reaction  were  both  in  simple 
operation  in  the  machine ;  and  in  the  third 
case,  it  appears  to  me  to  be  also  clear,  that 
motion  aid  result  from  the  action  of  the 
steam  on  the  face  of  the  piston  being  made 
to  reach  the  mass  of  the  engine  through  a 
lever  which  diminished  its  efifective  pressure 
against  it,  and  so  enabled  the  unaltered 
reactive  pressure  on  the  end  of  the  cylinder 
to  overcome  that  on  the  piston,  and  thus 
produce  motion  forward.  I  have  thus  en- 
deavoured to  apply  "W.'s"  method  of  reck- 
oning the  pros  and  cons  of  the  forces  at 
work  as  strictly  as  possible,  and,  I  think, 
correctly.  By  laying  down  that  rule,  he 
has  made  it  plain,  that  if  he  would  give  Jull 
consideration  to  the  reaction  of  the  firee  cm- 
ployed,  he  would  be  likely  to  agree  with  my 
views,  and  has  narrowed  the  question  be- 
tween myself  and  him  to  these  points : 
Does  he  deny  that  the  law  of  "  action  and 
reaction,"  operates  in  locomotive  machines? 
Can  he  explain  away,  in  the  third  case,  the 
force  which  was  proved  to  be  fully  propul- 
sive in  the  first?  Can  he  give  eood  reason 
for  believing  that  there  are  fresh  forces  at 
work  in  the  third  case,  which  are  able  to 
neutraUte  the  reaction,  and  propel  the  engine 
themselves?  I  believe  that  «W."  would 
find  no  difilculty  in  adopting  my  explana- 
tion if  his  mind  were  not  already  occupied 
with  preconceived  ideas,  and  I  commend  to 
his  consideration  the  boat  illustration  in 
my  last  letter,  as  being  conducted  exactly 
in  accordance  with  the  method  which  he  has 
since  advised,  and  tending  greatly  to  sug- 
gest clear  ideas  as  to  the  real  cause  of  tbe 
motion  of  locomotive  machines.  Actually  to 
try  the  experiment  is  the  best  way  to  per- 
ceive its  meaning,  and  to  present  most  vi- 
vidly to  the  mind  the  parallel  case  of  a  loco- 
motive.  I  cannot  admit  that  the  motive  force 
is  applied  "to  produce  motion  round  the 
axle ;"  that  kind  of  motion  takes  place  as 
well  in  the  other  wheels,  but  is  not  accounted 
propulsive  in  them;  and  when  the  power 
actually  expends  itself  in  producing  "  mo- 
tion round  the  axle,"  i.  e,,  in  "  slipping," 
it  is  notoriously  lost  labour.  Has  "n."  ever 


MtfoUftlf  set  to  WQfrk  Micl  Aeto&llf  csldulited 
hciw  a  tbree  nrfaUing  In  tlie  rim  of  the 
wheel  ooifld  preoel  the  eti^tte  ?  A  force  itt 
the  foot  of  the  wheel  tfoufef  iMf  pfopef  a<  aUf 
experiment  ^royee  this.  He  njt,  ihiii  the 
desired  rcfUtion  '*  of  the  wheel  it  opposed  hr 
the  ftiotioh  of  the  rift.'*  Has  he  eonsfdeired 
the  luetf  ihMt  it  is  When  this  IHetfofl  Is  not 
of9tt&me,  fSM  Motion  tsltes  ^Utee,  while, 
aeeotdhig  to  his  doctrine,  motion  should  re- 
siiH  from  the  **  tttoffhg  fore«"  Wng  stfpe- 
rior  to  the  iresistanoes,  of  which  he  says  Uifs 
friction  Is  onef  I  shnply  look  upon  the 
ftfetioin  US  resistance  Ibrnlshinft  a  fnlerum 
or  ahutment  for  the  le? er  Which  the  piston 
actuates. 

As  all  muchines'  consist  of  a  series  of 
levers  and  fulcrums,  I  ttn  obliged  ntterly 
to  dissent  from  "  W/s"  advice  to  refrain 
from  considerhig  What  lev^s  and  Ihlernms 
they  are  composed  6f;  I  considet,  that 
thongh  the  philosopher  may  content  himself 
vHth  the  general  consideration,  that  the 
work  done  is  of  conrSe  equivalent  to^  the 
original  expenditnre  of  power,  mintfS  fric- 
tion and  imperfections  in  the  apnlication,  ft 
is  the  hnsiness  of  the  meehanfeian  to  traoe 
the  power  alt  ^ougk  its  cotnrse,  sfhow  exactly 
how  it  does  its  work,  and  what  h  its  force  ana 
pressure  at  any  point  of  the  machine;  other- 
wise can  he  he  said  to  realhr  ^'ttnderstand" 
themraehinef  I  helieve  uat  a  deHciency 
in  this  respect  is  the  cause  of  Very  seriotis 
defects  m  the  loeomotite  engine. 

I  am.  Sir,  youra,  &c.^  C. 

AprU  8, 1856. 

F.t9.  JpHt  f  5M,  1^3€. — ^ince  the  ahote 
letter  was  written  I  hate  read  Vtt,  Cheverton's 
last  letter,  and  cannot  but  he  struck  by  the 
near  approach  to  mj  vieW  of  the  real  cause 
of  the  propulsion  of  boats  which  some  of  his 
remarks  exhibit.  He  says  that  the  pressure 
on  the  rowloek  wontd  hd  *^  the  measure  of 
the  propelling  fofce  if  the  oar  were  handfea 
from  the  outside  of  the  boat,^'  and  refers  to 
the  fact  that  in  that  case  the  reaction  wouTd 
be  external  to  the  bcnit.  Now  what  is  this 
but  saying,  that  when  the  reaction  Is  in  the 
boat,  as  it  ord^sriTy  is,  the  propeiKng  power 
consists  of  the  presstfre  on  the  rowlock, 
minus  the  naetimthtoxigh  tfte  rowef'ahodyf 
No  other  change  has  taken  nlace  than  cans, 
ing  the  reaction  to  operate  in  the  &o«t  {  and 
it  appears  to  me  to  he  cfear  that  the  pressure 
upon  the  rowlock  cannot  possihfy  exceed 
that  of  the  reaction,  except  by  ^e  leverage 
of  the  second  ordet  6t  the  oar  causing  it  to 
piTess  against  the  rowToek  wi^  augmented^ 
force.  Mr.  Cheverton  has  shown  that  when 
the  osr  has  no  iererage  against  the  rowlock, 
from  the  hand  &t  th^  iTowet  being  slid  down 
to  it,  no  prp^slotf  takes  place  t  hut  does 
not  iSktt  decisively  proye  that  as  when  in  that 
case,  and  in  th^  ease  of  the  man  tugging  at 
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a  tb^e,  no  fndtion  tesulted  HeeMMf  i&e  m- 
action  balanced  the  actidh,  so  when  motltiti 
did  resnlt,  it  attfw  solely  from  one  df  these 
powers  haying  k  leverage  of  er  the  other  t 
The  only  levetflfge  which  the  oar  cotild  htre 
Jipm  the  foWlock  h  etidetfily  that  of  the 
second  Ofdei^,  sthd  its  Mbittva  Mifst  equally 
plainly  he  the  resistance  of  the  Wat«t. 

I  thihk  th«t  *''W.**  <nd  Mt;  Cheverton 
woUld  derive  more  pfoflt  from  their  reHee- 
tions  on  these  afabjects,  if,  Instead  of  oecn- 
pying  their  minds  so  much  upon  {»ofaits 
relatmg  to  (he  equality  hetWeen  the  power 
employed  and  the  amount  of  fesistaneea 
oyetcome,  or  "Work  done,"  and  upon  the 
interchangeaMTity  «nd  Inveftions  of  letera 
(points  n^her  novel  or  disputed),  or  upon 
the  speciiflity  of  the  aspect  of  tlribtigs  when 
viewed  with  t "  practicsf "  or  a  "  theoretical'* 
eye,  thej  would  bring  forward  more  argn- 
ments  to  ptote  the  positions  Whioh  ere  eonr- 
tended  for.  As  Ikr  as  I  can  see,  that  matter 
has  not  been  well  attended  to,  tne  ^rairotifig 
of  each  other  taking  up  too  much  time; 
while  it  is  freqvtntiy  poaaible,  (aad  I  tkink 
is  in  their  case)  to  effect  that  without  proving 
oui^Tves  of  anything  else  to  te  ti^t 
Mstfy  of  "W.*'s  positfens,  and  also  Mr. 
Chevertoif  8,  tftay  he  adhnitted  withotft  Oar 
being  the  Wiser,  Of  nearer  to  the  ttarfc, 
es]^edaTIy  some  afhotit  the  eotfnhriiAB  of 
the  power,  fte.,  itnd  the  inversfon  o^  levers. 
ThM  widch  I,  and  probably  the  hitfk  Of  yowr 
readers  desire,  is,  uat  each  should  show,  itt 
dear  itnd  simple  langnage,  plainly  AM  spe- 
cincalty  hOw  the  moflve  loTco  moves  tho 
locomotiye  dt  hOat,  begfaitting  at  the  point 
where  the  po^et  is  irst  httpiesseer,  showiMp 
the  stages  through  which  it  ^ses,  ind  m 
last  tracing  H  np  into  the  engine  tttid  tralo^ 
or  boat,  m  the  shape  Of  an  adeijuato  p^wsuS- 
sive  rorce  actually  operatmg  ttpon  toe  flmiiig 
to  he  propelled.  This  I  think  a  reasoikaMo 
reqtfeirement,  tod  I  should  consider  Its  iitli- 
factien  Indispensable  on  the  pttrt  of  any  ottO 
who  professes  to  understaiid  the  matter. 

I  doubt  nc^  that  Mr.  Chevertow  vi^ 
always  be  able  to  deal  Ireavy  bloiTs  tcpoa 
**  W.'*  unt^  the  fatter  gentlematr  tates  pro- 
per account  Of  the  reaction  of  the  fbree  em- 
ployed. No  Teaming  or  skd?  can  supply  aocfr 
a  defect  as  that.  Still  it  will  not  fbilow  that 
Mr.  Cheyerton  himself  is  right  x  s*nd  I  hold 
it  to  hie  of  much  more  Importance  to  search 
for  and  prove  the  trulft  of  our  own  oniniont 
than  to  disprove  those  of  individnafs.  To 
proye  ti&e  existence  of  a  Weff-known  generd 
rel&tto  between  tbe  amount  of  the  power 
and  that  of  the  worif,  or  the  cotnpatihfll^ 
of  certain  calculations  fespectitfg  the  Welf- 
understoOd  i^efations  of  levefa  to  each  other, 
and  to  their  fixlcrums  «nd  forces,  with 
"W.,**  or  to  detect  t!he  errors  that  may  he 
commitCedf  i^  so  doing,  ^ith  Mr.  Cheverton^ 
may  leave  us  still  without  a  clear  idea  of 
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how  a  boat  or  an  engine  i  •  propelled,  or 
whether  the  oar  ia  a  le?er  of  the  seoond  order 
er  not,  while  theie  are,  I  bdiere,  the  pointa 
whidi  it  ia  nrofitable  to  dteensa,  and  which 
have  excited  the  interest  of  yonr  readere .— • 

C. 
♦    ■ 

SPECIFICATIONS  OF  PATENTS 
RECENTLy  FILED. 

OltBNBt,  B.  Jan;  An  improved  eheif^' 
wtagneiie  apparatui  fir  mofiM  ponntr,  pari  of 
which  may  be  employed  sepataiely  }ot  the 
genertUicn  of  electric  currents.  Patent  dated 
September  8,  1895.    (No.  2049.) 

This  invention  consists — 1.  Ih  an  dcctro- 
mffgnetic  engine  consisting  of  two  eoncen* 
trie  cylinders  placed  one  within  the  other, 
and  hating  formed  on  them  riogf  of  Iron, 
the  outer  cylinder  being  stationary  and  the 
inner  cylinder  revolving,  both  cylinders 
being  provided  with  elOotro-raagnetS  con- 
sisting of  rectangular  soft  iron  strips  or 
plates  fixed  to  the  rings  by  which  the 
cylinders  are  snrronnded,  the  plates  of  the 
inner  cylinder  being  on  its  {outer  surfhcc, 
projecting  radially  outwards,  and  those  of 
the  outer  cylinder  being  on  its  inner  sur- 
face,  projecting  radially  inwards;  copper 
conducting  wires  being  coiled  rotmd  the 
plates  for  the  passage  of  the  electric  fluid 
and  the  consequent  developntient  of  mag. 
netrc  action.  2.  In  an  improved  corrent 
changer  and  contact  breaker  which  ellbct 
the  simultaneous  magnetization  ot  the 
fixed  and  revolving  parts  of  the  apparatus 
by  two  difi^rent  currents ;  silso  In  an  im- 
proved arrangement  of  contact-makers, 
and  an  arrangement  of  conductors  whereby 
the  tension  of  the  electric  fluid  may  be 
diminished] by 'using  derited  currents,  and 
which  allows  o/the  employment  of  a  single 
fluid  battery,  8.  In  an  arrangement  fbr  fill- 
ing and  emptying  sfngle  ihiid  batteries.  And 
lastly,  in  a  new  arrangement  for  increasing 
the  surfhce  sul^ected  to  the  action  of  the 
battery. 

Panbt,  J.  An  improHd  kydrMBp  tyttem 
for  propelHng  on  railieaySf  or  obtaii^nfi  motke 
power  and  distributing  water.  Patent  dated 
September  8,  1855.    (No.  2044.) 

This  invention  consists  In  a  n^od  (ft 
propulsion  by  hydraulic  power,  and  in  the 
employment,  for  various  purposes  (affrfcul- 
tural  and  other)  of  the  water  used  therein. 
The  power  is  obtained  by  Ibrcing  wafer 
through  a  lane  tube,  laid  below  a  road, 
from  which  tube  the  water  h  fbrced  or  xhett 
through  short  lengths  of  tubing  or  Jonetion- 
pipe  into  a  series  of  supplementary  tubes 
(parallel  to  the  l|trge  tube  below  the  roti)^ 
in  each  of  which  supplementary  tubes  h 
fitted  a  piston,  provided  on  both  sides  wtth 
rods,  which  are  prolonged  beyond  the  ex- 
tremities of  the  tubes   and  carry  stops  ; 


these  stops,  oomlng^m  eoiltaet  with  saiubly. 
arranged  levers  fixed  hi  the  framework  of  a 
carriage,  propel  the  carriage. 

HswETT,  C;  Certain  imprm>em4Htt  in 
haking-mfem.  Patent  dated  September  10, 
1855.    (No.  2046.) 

These  improvements  oensist  hi  haviiig 
ovens  made  of  two  metallic  eiianrbers  at 
oases  of  suitable  duneiitflons,  one  withih  the 
other,  well  Screwed  together  ok  riveted  so 
as  to  be  perfectly  tight,  and  hi  hitrodaeleg 
in  the  Interval  between  the  two  ehaiubers 
grease  or  oil,  so  ;that  by  applying  heat  to 
the  outer  case  the  Inner  onei  may  be  heated 
by  the  oil  or  grease. 

SnAiiM,  S.  Infpro9meni$  ht  pane  for 
tMief'tloseti.  Pitent  dated  September  10, 
185^.    (No.  2047.) 

The  olgeet  of  this  invention  Is  to  con- 
struct tfnch  pans  with  channels  placed  upon 
and  aronnd,  or  partially  around,  the  upper 
part,  such  channel   having   perforations 
fo  rmed  therdn  so  as  to  allow  the  water  to 
d  escend  over  every  part  of  the  pan.    One 
opening,    slit,  or    aperture     is    made  all 
round  the  under  part  of  the  said  channels, 
immediately  over  the  upper  hiside  strrface 
of  the  pan,  and  the  width  of  sneh  opening 
increased   er  diminished  In  these  places 
where  it  Is  found  desirable  W  Increase  or 
diminish  the  flow  of  water,  or    separate 
openings  are  made,  being  Increased  in  site 
or  number  where  required. 

Bf7LL,  H.  MaUweiv  permaneni  ttay  ma- 
teriak.  Paient  dtMi  September  11,11855. 
(No.  fW5.) 

This  intention  relates— 1.  T6  certi^n 
IcMigitndrnal  sfeepers.  %  Td  si  ednstnrction 
of  rail,  htcreasing  the  actual  depth  and  sur- 
face of  iron  exposed  to  the  action  of  the 
wheel,  nt  the  same  thne  decressfng  the 
weight  thereof.  8.  To  the  letting  of  the 
cross  sleepers  Into  tihe  lotf^ltuditia!  sleepers, 
and  ^connecting  ^hen  witif  them  by  angle 
irons  and  an  iron  stra)y.  The  rail  is  a  mere 
rectangular  bar,  screwed  down  to  the  Tongl- 
tudinal  bearei^,  which  is  notched  out  a(  its 
inner  and  upper  edge  along  its  whole 
lenffth. 

LEBArotJC,  F.  R.  An  impro0omeni  ht  0te 
nutnrfacture  rf  ehocoMe,  P&tent  dated  Sep- 
tember 11,  1855.     (No.  2056.) 

This  invention  consf^  hi  usli^  cod^Hver 
oil  in  preparh^g  chocolate.  The  cm  is  mixed 
or  ground  irith  the  chocolate,  and  the  com- 
pomM  n  made  info  lorm  m  mottlds  as  here* 
tofore,  and  may  also  be  mixied  wid^  fiavonr- 
ing  (or  nr^ieaY)  and!  et^r  matters: 

Cimxra,  M.,  and  J.  If  Anr.  Jtmprovementt 
in  machinery /or  preparing  and  winning  cot' 
tan  and  othtrfbroti  st^stances.  Patent  dated 
Si^ember  11,  1855.    (Ne.  2^57.) 

This  Iniren^n  consists  !h  the  iix  fbHow- 
ing  hnproYements,  which  apply  chiefly  to  the 
self-acting  mule  (the  3rd  being  applicable 
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also  to  hand  mules).  1.  In  plaeiug  the  Ario- 
tion  cones  used  for  backing  off  on  the  roller 
shaft,  or  equivalent  therefore,  and  in  driving 
such  cones  by  an  independent  band,  distinct 
from  the  rim  band.  2.  In  an  apparatus  for 
regulating  the  winding  on  motion,  so  ar- 
ranged that  the  time  during  which  motion 
can  be  communicated  to  the  screw  on  the  ^ 
radial  arm,  for  raising  the  nut  on  the 
screw  by  the  depression  of  the  counter 
faller,  is  gradually  diminished  until  the  for- 
mation of  the  bottom  of  the  cop  is  com- 
pleted. 3.  In  the  application  in  mules 
(where  the  drums  are  driven  by  bands)  of  a 
spring  to  the  tightening  pulley  of  the  drum 
band,  to  keep  the  band  at  a  uniform  tension.  4. 
In  connecting,  by  means  of  gearing,  the  back 
or  drawing  out  shaft,  with  the  shaft  on  which 
is  placed  the  pinion  which  gives  motion  to 
the  quadrant  of  the  radial  arm.  5,  In  pass- 
ing the  scroll  band  round  or  over  a  pulley 
fast  on  the  drawing  out  or  back  shaft,  to 
assist  in  turning  £at  shaft  when  the  car- 
riage is  going  in.  6.  In  an  arrangement  for 
putting  the  friction  cones  in  and  out  of  con- 
tact. 

Kennedy,  J.  C.  G.  Improvementt  in  the 
mode  of  and  apparatus  fifr  transmitting  signals 
by  the  ttse  qf  the  eteetric  current,  part  of  which 
improvements  is  appUcahle  to  the  regulating  of 
machinery  generally,  (A  communication.) 
Patent  dated  September  11,  1855.  (No. 
2058.) 

In  this  invention  clockwork  is  employed 
for  driving  certain  mechanism,  which  is  ren- 
dered intermittent  by  a  permanent  magnet. 

Bouchard,  E.  C.  Z.  Certain  improve- 
ments in  producing  gas  for  lighting  and  heating. 
Patent  dated  September  11,  1855.  (No. 
2059.) 

The  inventor  describes  apparatus  for 
generating  gas  from  coal,  and  for  employ- 
ing the  waste  heat  from  the  fuel  used  in  the 
distillation  thereof  to  generate  steam  and 
hydro-carburetted  gas ;  also,  an  arrange- 
ment  for  mixing  one  or  both  of  these  with 
coal  gas  at  the  time  of  its  production. 

HiOGiN,  J.  Improvements  in  treating 
madder,  or  preparations  of  madder,  so  as  to 
obtain  a  colouring  substance  ther^om. 
Patent  dated  September  12,  1855.  (No. 
2060.) 

These  improvements  consist  in  subject- 
ing  madder,  munjeet,  &c.  (with  the  excep- 
tion  of  garancine  (and  garanceaux)  to  the 
action  of  ammonia  in  the  state  of  gas, 
either  alone  or  mixed  with  steam. 

Macintosh,  J.  Itnprovements  in  springs. 
Patent  dated  September  12,  1855.  (No. 
2061.) 

In  this  invention  membraneous  tissue  or 
skins  are  prepared  in  glycerine,  or  in 
glycerine  or  gelatine  mixed  with  water,  so 
as  to  render  them  pliable  and  impervious  to 


air  or  air-tight,  and  are  then  formed  into  a 
bag  and  put  into  a  cylinder,  t  A  plunger  ia 
then  inserted  into  the  cylinder,  and  made  to 
act  upon  the  bag,  thus  forming  an  elastio 
air  spring. 

Spilsbury,  F.  O.,  and  F.  W.  Emerson. 
Improvements  in  the  mamrfacture  of  paints 
and  pigments.  Patent  dated  September  12, 
1855.    (No.  2068.) 

Claims. — 1.  The  use  of  the  tungsUtes  of 
oxides  of  zinc  calcium,  antimony,  alumi- 
nium, magnesium,  barium  and  strontium 
as  paints  or  pigments.  2.  Any  combina- 
tion or  mixture  of  two  or  more  of  the  afore- 
said tungstates.  3.  All  mixtures  or  com- 
binations  of  the  above-mentioned  tungstates 
with  oxide  of  lead»  in  whatever  manner 
produced.  4.  All  mixtures  of  the  aforesaid 
tungstates,  whether  with  or  without  oxide  of 
lead,  with  the  antimonites,  antiraoniates, 
arsenites  or  arseniates  of  any  of  the  afore- 
said bases,  when  applied  to  the  manttlketure 
of  paints  or  pigments. 

pROGER,  J.  O.  Improvements  in  skips'* 
signal  lanterns.  Patent  dated  September  12, 
1865.     (No.  2064.) 

The  two  sides  of  the  improved  lantern 
are  inclined  to  each  other,  the  back  and 
front  being  parallel  In  the  front,  and  on 
each  side,  is  fixed  a  lens.  The  three  lenses 
are  on  the  same  level,  and  show  the  light  of 
one  lamp  through  them.  On  the  outside  of 
the  lantern  there  is  a  concave  reflector 
around  each  of  the  lenses.  Each  of  the 
side  lenses  is  arranged  to  have  a  frame 
glazed  with  green  or  red  glass  slided  be- 
tween it  and  the  burner.  The  lamp  or 
burner  has  a  tubular  projection  at  its  under 
side,  which  fits  on  to  a  similar  fixed  projec- 
tion at  the  bottom  of  the  lantern. 

Barber,  B.,  J.  Butterfxeld,  and  T. 
Austin.  Improvements  in  mangles.  Patent 
dated  September  18,  1855.     (No.  2065.) 

This  invention  consists  in  peculiar  ar- 
rangements of  mangling  rollers.  In  one 
arrangement  two  driving  rollers  are  placed 
horizontally  in  a  suitable  frame,'  side  by 
side,  about  an  inch  apart,  and  one  cloth  roller 
is  placed  centrally  aoove  and  touching  each 
of  the  lower  rollers,  8cc. 

Macintosh,  J.  Improvements  in  metaUie 
and  other  pens.  Patent  dated  September  IS, 
1855.    (No.  2066.) 

These  improvements  conust — 1.  In  form- 
ing on  one  piece  of  steel  or  other  material, 
suitable  for  the  manu&cture  of  pens,  a  nib 
at  each  end.  2.  In  making  pens  of  a  flat 
instead  of  a  semi- cylindrical  shape,  as  is 
usually  the  case. 

De  Lucenay,  p.  B.  Certain  improve" 
ments  in  the  batteries  qf  guns  and  pistols. 
Patent  dated  September  18,  1855.  (No. 
2067.) 

In  this  invention  the  cock  or  hammer  is 
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composed  of  steel,  and  works  on  a  pin  ;  a 
slot  in  tbe  upper  part  forms  a  sight  for 
taking  aim«  The  hammer  is  provided  with 
detents,  and  the  steel  spring  is  pressed  upon 
when  the  cock  is  drawn  back.  The  trigger, 
by  means  of  a  spring,  then  catches  in  the 
other  detents,  to  keep  the  hammer  at  full  or 
half  cock.  The  first-mentioned  spring  and 
hammer  are  placed  in  a  groove  made  in  the 
upper  part  of  the  stock,  the  spring  being 
fixed  by  means  of  a  screw. 

Tuck,  J.  H.  ImpnuoemenU  in  apparatus 
for  ettrrfing  on  iubmanns  operaiiotts.  Patent 
dated  September  13,  1855.    (No.  2070.) 

The  diTing  bell  is  constructed  so  as  to 
afibrd  means  of  readily  compensating  for 
the  variation  of  the  relative  density  of  the 
air  in  the  working  chamber  of  the  bell  and 
the  water  underneath  it,  occasioned  by  ihe 
variation  in  the  depth  of  the  column  of 
water  above  it  This  is  accomplished  first 
by  means  of  a  drdp-weight  at  toe  bottom  of 
the  bell,  combined  vrith  an  escape- valve  of 
suitable  construction  at  the  top  of  the  same, 
both  being  acted  upon  as  required  by  the 
diver  from  within ;  secondly,  by  means  of  a 
series  of  channels  formed  within,  or  near 
the  bottom  of  the  beU,  through  which 
channels  the  surplus  air  is  allowed  to  pass 
out  of  the  bell  as  soon  as  the  air  in  the 
working  chamber  has  by  its  expansion  ex- 
pelled 5ie  water. 

LoNOBOTTOif,  A.  improvements  in  the 
mam^aetwre  rf  gas  when  oils  or  fatty  mat- 
ters are  used.  Patent  dated  September  18, 
1855.    (No.  2071.) 

The  inventor  constructs  each  retort  with  a 
projection  'at  the  bottom,  convex  inwards 
and  concave  on  the  outside,  the  retort  being 
of  the  form  of  a  truncated  cone,  the  bottom 
at  the  smaller  end,  where  it  is  heated  by  a 
fire.  The  oil  or  fatty  matter  is  supplied 
through  a  iubeXwhioh  descends  through  the 
inner  perforated  fklse  bottom  of  the  retort,) 
and  falling  on  the  convex  projection  is  vapo- 
rised, the  vapour  passing  through  the  per- 
forated false  bottom,  amongst  the  heated 
jnizture  of  charcoal  and  lime,  and  then  out 
of  the  retort  for  use. 

Hartmann,  J.  A.  Certain  improvements 
in  the  preparation  and  combination  of  colours 
for  printing  st^jfs  and  textile  fabrics.  Patent 
dated  September  14,  1855.    (No.  2072.) 

This  invention  relates  to  the  production 
of  rarious  steam  colours  fVom  precipitated 
deoxidised  indigo,  and  also  firom  extracts  of 
madder,  and  prussiates  of  potash,  or  other 
prussiates.  The  precipitated  deoxidised  in- 
digo^ay  be  prepared  by  any  known  process. 

Oarbai,  J.  r.  An  improved  powder  or 
iyampoeition  for  cleaning  smd  preserving  [the 
teeth.  Patent  dated  September  14,  1855. 
(No.  2073.) 

This  improved  composition  is  composed 


of^sea  salt  mixed  with  iron  in  solution, 
coffee  and  chicory,  sugar,  rice-flour,  and 
safl!ron,  to  which  rhubarb  may  be  added ; 
and  also,  when  intended  for  daily  use,  cream 
of  tartar  and  ivory  powder. 

Church,  W.  Improvements  in  mounting 
and  adjusting  ordnance  and  other  fire-amu. 
Patent  dated  September  14,  1855.  (No. 
2074.) 

Claims. — 1.  Mounting  ordnance  and  other 
g^ns  or  carriages  connected  with  a  travers- 
ing platform,  so  that  the  said  carriages  are 
guided  thereon,  and  preserve  their  position, 
and  cannot  be  raised  from  the  rails.  2. 
Connecting  gun  carriages  with  the  travers- 
ing platform  upon  which  they  work  by 
means  of  straps  or  bands  of  vulcanised 
caoutchouc,  so  as  to  counteract  the  recoil 
of  the  gun,  and  restore  it  to  its  place  after 
its  discharge.  3.  Adjusting  ordnance  and 
other  guns  by  means  of  a  telescopic  screw 
connecting  the  breech  end  of  the  gun  with  the 
gun  carriage.  4.  Raising;  the  traversing  plat- 
form of  gun  carriages,  by  elevating  and  de- 
pressing the  traversing  end  of  tne  samei 
upon  the  yertical  bolt  or  shaft  carrying  the 
cross  piece  to  which  are  attached  the  rollers 
upon  which  the  traversing  motion  is  per- 
fonned.  5.  Locking  the  rollers  of  the  tra. 
versing  platform.  6.  Mounting  the  barrels 
of  such  fire-arms  as  have  a  number  of  bar- 
rels capable  of  being  discharged  simulta- 
neously, so  that  the  said  barrels  may  be 
made  to  take  positions  parallel  to  each  other, 
or  be  inclined  to  each  other  at  any  desired 
angle,  and  also  capable  of  motion  in  a  ver- 
tical and  horizontal  plane. 

OoMME,  T.  Jun.  and  C.  K.  A.  Bbau- 
GRAND.  Certain  improvements  in  machinery 
for  mam^acturing  copper  and  other  metal 
wares.  Patent  dated  September  14,  1855. 
(No.  2075.) 

This  invention  consists  in  making  by  me- 
chanical means  culinary  vessels  and  others 
manufactured  by  coppersmiths  and  tinkers 
for  domestic  purposes,  which  have  been 
generally  made  by  manual  labour  and  by 
the  hammer.  The  proposed  mode  of  manu- 
facture consists  of  various  means  of  working 
the  metal. 

Dewdkey,  G.  An  improved  mantrfactwre 
of  protector  applicable  to  the  chest,  throtU, 
and  other  parts  qf  the  body  requiring  protec- 
tion from  the  cold.  Patent  dated  September 
14,1855.    (No.  2077.) 

The  patentee  constructs  protectors  of 
layers  of  silk  which  slide  over  each  other 
when  worn,  thereby  generating  and  main- 
taining a  gentle  heat  at  any  required  part 
of  the  body. 

Thomas,  W.  F.  Improvements  in  sewing- 
machines.  Patent  dated  September  14, 1855. 
(No.  2079.) 

This  invention  comprises  several  arrange* 
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m«nt8  for  stoj^ping  the  mtohino  when  the 
needle  thread  is  hroken ;  for  obaDging  the 
direction  of  the  fabric  in  a  limple  manner ; 
for  producing  a  kind  of  back-ititchj  for 
producing  a  zig-zag  line  of  work  i  ana  for 
making  each  stitch  a  fast  stiteh. 

Wohlgemuth,  P.  F.  The  0M9iructUm 
of  hridgtt.  Patent  dated  September  15, 
1855.    (No.  2081.) 

The  patentee  proposes  to  construct  bridges 
of  pontoon.shapea,  iron  boats,  about  200 
feet  long,  70  wide,  and  40  deep,  having 
concave  sides  and  bottoms,  and  hollow  iron 
stanchions,  80  feet  apart,  with  iron  compart- 
ments between,  made  to  open  from^he  top 
on  centres,  and  having  bulwarks  20  feet 
high.  Two  or  more  of  these  boats  may  be 
braced  together  with  diagonal  tie  bars.  The 
bottoms  of  the  boats  are  to  be  firmly  tied 
together  by  a  circular*  concave  iron  frame, 
keeping  under  water  a  number  of  hollow 
iron  caissons  or  cylinders,  at  50  feet  from 
the  surface.  One  or  more  piers,  100  feet 
high,  are  erected  on  the  platform  and  braced 
together  by  diagonal  tie- oars,  forming  frames 
on  either  side  to  support  the  top  and  sides 
of  piers,  themselves  being  the  starting  point 
of  the  arches. 

Martibn,  J.  G.  ImpravmenU  m  the 
manufacture  of  iron  imd  tieek  Patent  dated 
September  15,  1855.    (Na  2082.) 

This  invention  has  for  its  object  the  puri- 
fying iron  when  in  the  liauid  state  from  a 
blast  furnace  or  from  a  refinery  furnaoe,  by 
means  of  atmospheric  air,  or  of  steam  or 
vapour  of  water  applied  below,  so  as  to  rise 
up  amongst  and  penetrate  every  part  oi  the 
metal  prior  to  Uie  congelation,  oar  before 
such  liquid  metal  is  allowed  to  set,  or  prior 
to  its  being  run  into  a  reverberatory  fiurnaee 
in  order  to  its  being  subjected  to  puddling. 

Chandler,  H.  ImprovemenU  in  r^^Hug* 
jacks.  Patent  dated  September  15,  1855. 
(No.  2088.) 

This  invention  comprisee  a  method  of 
producing  alternate  rotary  motion  in  roast- 
ing-jacks, by  causing  teeth  of  unequal 
length  on  or  near  the  opposite  extremities 
of  the  same  diameter  of  a  crown  wheel,  alter- 
nately  to  engage  with,  and  communioate 
motion  to  palleU  or  teeth  on  an  axis  situated 
in  a  plane  parallel  to  that  in  which  the  crown 
wheel  rotates,  the  said  wheel  consisting  of 
toothed  and  untoothed  portions  idtemstely. 
Also  in  a  method  of  producing  an  alternat- 
ing rotatory  motion  in  roasting-jacks  by  the 
use  of  an  escapement  similar  to  the  ordinary 
clock  eaoapement }  and  in  transmitting  the 
motion  of  the  escapements  of  roasting- jaoks 
to  the  vertical  axis  from  which  the  matters 
to  be  roasted  are  auspended,  by  means  of 
catgut  or  other  fiexible  cord  or  line,  the 
ends  of  which  are  coiled  in  opposite  cUreo- 
tioas  round  the  said  axis. 


FaoTisioMAL  spiGiricATioNa  NOT  mo- 

CEBDBD  WITB. 

Balxst&ini,  p.  a.  Impre»emmU$  i»  m- 
tulaimg  mretfar  eUcUria  tekgraphe.  Appli- 
cation dated  Septembers,  1855.  (No.  2039.) 

This  invention  oensista  in  first  winding 
the  wires  with  hemp  or  other  fibres,  on  to 
which  several  ooatin^a  of  a  solution  of  In- 
dia-rubber are  applied*  and  a  ooating  of 
marine  glue  added.  The  wire  thua  coated 
is  then  wound  with  strands  or  yarna  (laid 
around^de  by  side)  of  hemp  or  other  fibre, 
in  the  opposite  direction  to  the  previous 
winding,  and  coatings  of  India-rubber  solu- 
tion and  of  marine  glue  again  applied. 
Each  wire  thus  coated  i»  then  plaoed  in  a 
cord  yam  or  strand,  ooated  thoroughly  with 
waterproof  ooating,  and  laid  down  for  use ; 
but  when  several  wires  are  to  he  osed,  and 
greater  strength  is  required,  then  a  metallio 
wire  ia  wound  round  the  bundle  of  i 


wires. 

RoBB&TSOMi  A«^  Iwtpr9HmemU  m  the 
treatment,  deaniingt'  tmd  /hiitking  of  t4»Hk 
fabrice.  '  Application  dated  September  S, 
1855.     (No.  2041.) 

This  invention  relatea  to  various  meeha- 
nical  arrangements  to  be  used  for  bleaehing 
or  chemically  treating,  washing,  and  ekens- 
ing  textile  &brics,  especially  sewed  mue- 
lins  or  embroidered  goods.  The  imnrove- 
ments  comprehend  several  stages  of  blea- 
cher's and  finisher's  operations. 

Allan,  T.  Certaim  skom  gfcenn^ihg  er 
prmtenthug  the  iepimtien  rf  the  eempmee  mi»4k 
from  local  attraction.  Applieatkn  dated 
September  8,  1855.     (No.  20i5.) 

In  this  invention,  aa  a  lesser  SMgnetio 
infloenee  in  the  vleinity  of  a  eoaayase 
needle  ia  equal  in  eieot  upon  it  to  a  greater 
at  a  greater  distance^  an  aaoertained  indneed 
magnetio  infiuenee  *  ia  need  ae  a  eonntw- 
poiae,  equivalent  to  eonnterbalaneo  at  eqnal 
angles  from  tiie  true  north  the  magneliem 
of  the  ships'  iron  or  foroe  of  deviation. 

Rhopes,  J.,  and  J.  Johmsoh.  Certmm 
iwiproeemenie  in  eiemn  engime^  pert  qf  wWdb 
ie  apfUmhk  to  pmmpe*  Applieation  dated 
September  10,  1855.    (No.  2048.) 

Thia  invention  eonsists  In  oonetmeting 
pistons,  the  peeking  rings  of  whieh  are  held 
in  contact  with  the  oylinder  by  eteam  aeting 
within  them}  in  constntoting  expanaive 
governors,  which  oonaiet  of  eame  actuated 
by  oentrifogal  foree^  ao  ae  to  vary  the  quan- 
tity of  ateam  admitted  aoootding  ae  the 
work  to  be  done  varies  i  and  in  eonetrnoting 
slide  valvea,  eo  ae  to  exclude  tiie  steam  from 
behind  them ;  the  valve^fiMO  and  ports  are 
formed,  and  tho  baek  la  packed,  ae  usual ; 
a  metellio  ring  worke  eleam-tight  against 
the  interior  of  the  cover  of  the  valve  caaing, 
and  the  packing  and  thia  ring  are  adQn*^ 
by  eetewsu 


Maffulne. 
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Bbllford,  a.  S.  L.  ImproMmentt  in 
paddU'WhetU.  (A  communication.)  Appli- 
cation dated  September  10,  1855,  (No. 
2049.) 

Thte  inTention  relates  to  paddle»wkeels 
which  have  floats  arrasfed  obliquely,  in 
pain,  in  the  form  of  the  letter  V,  so  that 
the  vertex  or  angle  of  the  V  shall  enter  the 
water  first  {  and  it  consists  in  attaohing  the 
floats  by  one  end  rigidly  to  a  single  wheel 
or  central  rimi  and  staying  them  from  the 
said  rim  by  stays.  The  floats  are  attached 
to  the  opposite  sides  of  the  wheelj  may  be 
set  to  any  degree  of  obliquity  required,  and 
their  outer  ends  may  be  wider  than  those 
nevt  the  wheel. 

BbllforDi  A.  B.  L.  An  improved  govern 
nor  for  steam  engines,  (A  communication.) 
Application  dated  September  10,  1855. 
(No.  2050.) 

The  patentee  describes  an  apparatus  in 
which,  as  the  speed  of  the  engine  increases, 
water  is  pumped  into  a  ressel,  thus  raising 
a  float,  and  thereby  acting  upon  a  rod  and 
an  inclined  piece  which  closes  the  valve. 

Cratev,  T.  JmprovemenU  in  Jumaee^ 
ban.  Application  dated  September  10, 
1855.    (No.  2051.) 

This  invention  relates  to  bars  made  up 
into  endless  obains.  The  short  bars  are 
each  attached  to  an  endless  chain,  which 
consists  of  a  series  of  short  links  or  plates, 
rounded  at  the  ends,  and  each  made  with 
three  holes,  one  at  each  end  and  the  other 
in  the  middle.  Each  of  the  short  bars  Is 
made  with  a  projection  at  the  under  side, 
and  at  the  middle  of  its  length,  such  pro- 
jeclion  being  wider  than  the  bar,  so  that  the 
neighbouring  plates  or  links  are  thereby 
kept  apart.  The  bars  are  fixed  to  the  plates 
or  links  by  rods  passed  through  the  under 
projections  and  through  the  middle  or  cen- 
tral boles  of  the  links  or  plates,  and  the  ends 
of  the  plates  or  links  range  under  the  bars 
next  to  those  which  are  fixed  to  tliem. 

OiMSOKi  J.  Jn  improved  feed  apparatus 
for  siHM  boilers.  Application  d*ted  Sep- 
tember 11,  1855.    (No.  2052.) 

In  this  invention  In  the  main  water  pipe 
connected  with  the  boiler  is  inserted  a  piece 
of  fusible  metal,  or  a  short  length  of  gutta- 
percha pipe,  or  a  plate  of  gutta  percha,  or 
of  fusible  metal,  meltable  at  a  sufficiently 
low  temperature,  so  that,  should  the  steam 
or  heated  water  flow  back  from  the  boiler  to 
the  main  pipe,  it  may  melt  the  fusible 
metal,  or  gutta  percha,  and  permit  the 
steam,  ftc,  to  escape  by  the  opening  thus 
made  in  the  supply  pipe. 

HiNCHLiFF,  G.  S.  Improvements  in  the 
mantfaciure  rf paper-hangings*  (A  commu- 
nication.) Application  dated  September  11, 
1855.    (No.  2054.) 

This  invention  consists  in  the  application 


of  velvet,  ailk,  •r  satin,  or  of  cloth  or  other 
suitable  fabric  (not  in  a  state  of  flock)  in 
the  manufisoture  of  paptr-hangings.  One 
method  of  carrying  it  into  efiect  consists  in 
flrst  applying  an  adhesive  substance  to  the 
back  of  a  sheet  of  the  fiibrie,  4nd  then  cut- 
ting out  therefrom  figures  or  devioes  which 
are  applied  on  the  paper-hangings,  having 
previously  heated  the  paper.  The  adhesive 
oompositioa  whioh  Is  preferred  consists  of 
shellac,  maatie,  and  gum  juniper,  combined 
with  a  spirit,  such  as  naphtha. 

Heaton,T«  impreivemenis  in  pumps,  Ap- 
plioation  dated  September  11,  U55.  (No. 
2055.) 

In  this  invention  it  is  proposed  to  use  two 
separate  working  barrels,  wiUi  a  oom muni- 
cation  to  keep  the  water  in  both  pumps 
(when  two  are  used)  at  the  same  level,  and 
another  to  allow  a  column  of  water  to  fall 
upon  the  piston  in  the  downward  stroke  to 
aot  as  a  balance  weight  i  by  connecting  the 
two  piston  rods  over  a  wheel  or  pulley,  one 
will  aet  as  a  ooanterbalanee  to  the  other. 
When  one  pump  only  is  usedi  a  weight  will 
be  required  to  Aot  aa  a  counterbalanoe  to 
the  column  of  water. 

CousBMB,  R.  B.  Improvements  in  mocM- 
nery  or  appmnUue  for  miking  tasks.  Appli- 
cation dated  September  18, 1855.  (No.2068.) 

This  invention  relates  to  a  peculiar  eon- 
struction  and  arrangement  of  machinery  or 
apparatus  for  curving  and  setting  the  staves 
of  casks  before  being  trussed,  and  consists 
mainly  in  the  employment  of  a  pair  of  bend- 
ing rollers  working  in  iron  side  standards, 
and  driven  by  separate  driving  bands  and 
gearing,  in  order  to  allow  them  to  move 
slightly,  towards  or  from  eaoh  other,  accord- 
ing to  the  varyinff  thickness  of  the  stave. 
Another  pair  is  also  carried  by  the  stand- 
ards, and  situated,  one  in  front  of,  and  the 
other  behind  the  former  ones.  The  upper 
surfaees  of  the  front  and  back  rollers  are 
slightly  above  the  contact  surfaces  of  the 
central  ones,  so  that  when  a  stave  is  passed 
tibrough  (in  a  steamed  or  heated  state),  it  is 
set  or  curved. 

Blisset,  J.  Improvements  in  the  construe- 
tUm  of  revolving-ehamber  fire-arms,  Appl i ca- 
tion dated  September  18, 1855.  (No.  2069.) 

These  improvements  apply  to  the  con- 
struction of  the  loading  rod  or  lever  of  such 
fire-arms,  by  means  of  which  the  charge  is 
thrust  home.  The  lever  employed  is  a  lever 
of  the  second  order  (the  fulcrum  being 
attached  to  the  *<fore  end"),  and  is  pro- 
vided near  the  fulcrum  with  a  projecting 
lug,  to  which  is  connected  a  abort  link,  also 
jointed  to  the  rammer,  whioh  slides  in  a 
hole  through  the  **  fore  end,"  and  the  action 
of  the  link  allows  the  rammer  always  to 
preserve  its  parallel  position  as  the  lever  is 
moved  in  ramming  home. 
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Scully,  V.,  and  B.  J.  Hbywood.  /w- 
provements  in  bottles,  inkstandtf  and  other  ve8~ 
seU,  and  in  eapi:  or  $topper$  for  closing  the 
same.  Application  dated  September  14, 
1855.    rNo.  2076.) 

The  object  of  thia  invention  ia  to  facili- 
tate  the  closing  and  openitkg  of  vessela  by 
the  use  of  capa  or  eovera  which,  without 
bands,  clips,  or  wires,  will  retain  their  posi. 
tion.  The  caps  or  covers  have  studs  formed 
on  their  interior,  and  these  studs  take  into 
ah  inclined  groove  (or  against  the  inclined 
under  side  of  a  shoulder),  which,  as  the 
covers  are  turned,  forces  them  down. 

Stocken,  F.  Improvements  in  carriage- 
springs.  Application  dated  September  14, 
1855.    (No.  2078.) 

In  this  invention  a  carriage- spring  is 
composed  of  two  bent  or  cranked  springs, 
connected  together  at  the  bends  by  coupling 
plates  ;  two  ends  of  the  springs  are  attached 
to  a  half  elliptic  spring,  and  the  other  two 
ends  to  a  bent  bar  by  a  brace,  or  it  may  be 
to  a  spring. 

OxLEY,  W.  Improvements  in  machinery  or 
apparatus  for  washing  fabrics  and  other  sub- 
stances. Application  dated  September  15, 
1855.    (No.  2080.) 

This  apparatus  consists  of  a  steam-tight 
revolving  drum,  divided  into  compartmenta 
in  which  the  fabrics  are  placed,  and  through 
which  currents  of  steam  and  water  are 
passed. 

PROVISIONAL  PROTECTIONS. 
":  Dated  January  21,  185(>. 

161.  GuiUv  Adolph  BUttkowski,  of  New  York, 
United  States.  Improvements  in  repeating  fire- 
arms. 

Dated  January  23,  1856. 
181.  Joseph  Hopkinsoo  the  younger,  of  Hud- 
aersflela,  York,  engineer.     Improvements  in  ap- 
paratus connected  with  steam  boilers. 

Dated  January  24,  }856. 
195.  James  Atkinson  Longridge,  of  Fludyer- 
strcet,  Westminster,  Middlesex.  Improvements 
in  the  construction  of  ordnanee  and  other  vessels 
intended  to  resist  internal  pressure,  and  in  the 
manufacture  and  method  of  disoharging  pro- 
jectiles. 

DaUd  January  25,  1856. 
201    George  Gower  Woodward,  of  Kiddermin- 
ster, Worcester.     Improvements  in  the  nianufac- 
ture  of  carpets. 

Dated  January  28,  1856. 

243.  Harvey  Hllliard,  of  Glasgow,  Lanark,  N.B., 

cutler.    Improvements  In  articles  of  cutlery,  and 

in  apparatus   for  sharpening  and   cleaning   the 

same. 

Dated  February  1,  1856. 
277.  Peter  Armaod  Leeomte  de  Pontalnemoreau 
of  Rue  de  TEehiquier,  :paris.    Certain  improve- 
ments in  the  saponlflcadoa  of  fatty  matters.    A 
communication. 

DaUd  February  2,  1856. 
291.  George  Napier,  of  Bath-street,  Glasgow 


Lanark,  engineer.    Improvements  in  breaks  for 
railway  and  other  carriages. 

Dated  February  8,  1856. 
337.  Thomas  Restell,  of  New  Kent- road,  Surrey, 
chronometer  maker.     Improvements  in  hreech- 
loading  and  revolving  fire-arms  and  in  cartridges. 

Dated  February  18,  1856. 

363.  John  Mills,  of  the  firm  of  MUls  and  Whit- 
taker,  of  Oldham,  Lancsster,  engineer.  Certain 
improvements  in  the  slide  valves  of  steam  en- 
gines. 

Dated  February  21,  1856. 

Ail.  James  Durell  Greene,  of  Craven-stnetr 
Westminster,  gentleman.  An  Improvement  ia 
breech-loading  fire-arms. 

Dated  March  1,  1856. 
625.  William  Crosier,  of  Sunderland,  Darhan, 
civil  engineer.    The  better  extinction  of  file,  street 
watering,  and  other  purposes. 

Dated  March  n,l^e. 
60d.  Christopher  Duckworth  and  Thomas  Mais- 
den,  of  Muichester,  manufacturers.    The  mann- 
flicture  of  a  new  or  Improved  woven  fabric.* 

Dated  March  22,  1856. 
684.  William  Henry  Barlow,  of  the  Midland 
Railway,  Derby.    Improvements  In  covering  and 
constructing  bridges,  viaducts,  floors,  and  other 
structures  of  a  like  nature,  when  iron  is  used. 

DaUd  March  24,  1856. 
693.  Peter  Brown,  of  Liverpool,  Lancaster,  com 
merchant,  and  George  Brown,  of  the  same  plaee^ 
corn  merchant.  Certain  improvemenU  in  siahig 
and  stiflbning  textile  materials  or  fabrics  by  tlie 
application  of  new  materials  for  those  purposes. 

Dated  March  28»  1856. 
748.  Samuel  Getley,  of  Ivy-street,  Birkenhead. 
Chester,  plumber.     Improvements  in  supplying 
and  drawing  water  to  and  from  cisterns. 

Dated  March  29,  1856. 

752.  Alexander  Sands,  of  Manchester,  iron 
founder.  Improvements  in  securing  rails  in  rail- 
way chairs,  and  in  the  construction  of  railway 
chairs. 

754.  John  Swyney,  of  Massachusetts,  United 
States.  Improvements  in  breech-loading  magaalne 
fire-arms. 

756.  John  James  Rippon,  of  Oakenshaw  Print 
Works,  near  Accrington,  Lancaster,  manufacturer. 
An  improvement  or  Improvements  in  rollers  or 
cylinders  for  printing  fabrics. 

758.  James  Eives,  of  Comhlll,  Tendon.  A  new 
mode  of  preparing  fibres  fTom  plants.  A  commu- 
nication. 

760.  Herbert  Newton  Penrice,  captain,  R.E., 
Newcastle-upon-Tyne,  Northumberland.  Improve- 
ments in  machinery  for  driving  galleries  through 
rock  and  other  strata. 

762.  Charles  Benjamin  Normand,  of  Havre, 
France,  shipbuilder.  Improvements  in  steam 
boilers,  in  apparatus  for  applying  heat  to  steam 
boilers,  and  economising  heat  of  ftimaeea. 

764.  Charles  Durand  Gardissal,  of  Bedford- 
street,  Strand,  London.  Certain  improvements  tn 
steam  boilers.    A  communication. 

766.  Charles  Durand  Gardissal,  of  Bedford- 
street,  Strand,  London.  A  new  compound  of  in- 
fiamroable  materials  for  the  purpose  of  lighting 
fires  in  grates,  stoves,  furnaces,  or  other  fire- 
places.   A  communication. 

Dated  MardiU^lU^, 

769.  James  Hicks,  of  Piddle  Trenthlde,  Dorset, 
clerk.    Improvements  In  stoves. 


M«c1i»lca» 
Magnslne. 


PBOVISIONAL  PBOTECTIONS. 


Ap5rs:^a«.  405 


770.  Benjamin  Looker  the  yoanger,  of  Kingston- 
npon-Thame«,  Surrey,  brick  and  tue  manufaoturer 
and  potter.  An  improyed  mark  or  indicator  to  be 
let  or  flzed  into  the  ground  in  bnrial-gronndi  and 
other  places. 

771.  Charles  Jean  le  H^lorel  de  la  Haiehois»  of 
Rue  de  I'Echiquler,  Paris,  advocate.  Certain  im* 
proToments  in  paving. 

772.  Henry  Henderson,  of  Glasgow,  Lanark, 
N.B.,  plumber.  Improvements  in  stop-cocks  or 
valves. 

778.  Charles  Parker,  of  Dundee,  Forfar,  N.B., 
manufacturer.  Improvements  in  machinery  or 
apparatus  for  winding  yams  or  threads. 

775.  Thomas  Waller  Burrell,  of  Fareham, 
Hants,  civil  engineer.  Improvements  in  ma- 
cWnery  for  obtaining  power  by  water.  A  com- 
munication from  Messrs.  Hesulor  and  CheoevaJ, 
of  Pontolse,  France. 

776.  Henry  Cornforth,  of  Birmingham,  Warwick, 
manufacturer.  A  new  or  improved  mancfacture 
of  plated  tea  pots  and  coifee-pots,  and  other  vessels 
and  articles  of  like  manufaetnre. 

777.  Alexander  Prince,  of  Trafalgar-square, 
Charing-cross.  Improvements  in  steel  pens,  for 
regulating  the  elasticity  thereof.  A  communica- 
tion. 

778.  George  Thomas  Smith,  of  Northampton, 
and  Joel  Watts,  of  Battersea,  Surrey.  An  im- 
proved lubricator. 

770.  Alfred  Vincent  Newton,  of  Chancery-lane, 
Middlesex,  mechanical  draughtsman.  Improved 
machinery  for  folding  paper.    A  communication. 

Dated  April  1,  1856. 

780.  Joseph  Bentley,  of  Liverpool,  Lancaster, 

Sn  manufacturer.     Improvements  in    breech- 
kding  fire-arms,  and  in  the  cartridges  to  be  used 
therewith. 

781.  Charles  Baptiste,  mechanician,  of  Toulouse, 
France.  Improvements  in  machines  for  manufac- 
turing tenons  and  mortices.  Partly  a  communi- 
cation of  Pierre  Maybon,  of  Toulouse. 

782.  James  Ashton,  of  Hyde  Corn  Mills,  Hyde, 
Chester,  mlUer.  ^Improvements  in^machlnery  or 
apparatus  for  bruising  or  breaking  grain  or  other 
matters,  preparatory  to  grinding. 

783.  Alfted  Southam.  of  Manchester.  Lancaster, 
agent,  Samuel  Stead, of  Manchester,  broker,  and 
James  Martin,  of  Manchester,  fent  dealer.  Sepa- 
rating or  recovering  the  vegetable  substances  fVom 
mixed  fabrics,  and  rendermg  the  same  vegetable 
substances  again  available  for  nunufacturing  pur- 
poses. 

784.  Armand  Louis  Andr6  Herbelot,  gentleman, 
of  Paris.  A  new  method  of  obtaining  a  continual 
motive  power. 

785.  Etienne  Laporte,  chemist,  of  Paris.  The 
application  of  certain  new  materiiils  in  the  manu- 
facture of  bougies,  candles,  and  other  similar 
articles. 

786.  John  Gray,  of  Peckham,  Surrey,  engineer. 
Improvementa  in  steam  boilers,  furnaces,  and 
flre-bari. 

787.  Alfred  Vincent  Newton,  of  Chanceiy-lane, 
Middlesex,  mechanical  draughtsman.  Improved 
apparatus  for  ascertaining  gradients.  A  commu- 
nication. 

788.  William  Roberts,  of  MQlwall,  Poplar,  Mid- 
dlesex. Improvements  in  the  construction  of 
pumps. 

7B§.  John  Paterson,  of  Linlithgow,  N.B.,  en- 
gineer. Improvements  in  the  manufacture  of 
paper. 

Dated  April  2,  1856. 

790.  Frederick  Grice,  of  West  Bromwich,  Staf- 
ford, manufecturer.  New  or  improved  machinery 
lor  the  manuActure  of  bolU,  rivets,  spikes,  screw 
blanks,  and  nuts. 

792.  Richard  Roberts,  of  Manchester,  engineer. 
Improvements  in  omnibuses  and  other  passenger 
carriages. 


793.  Peter  M'Gregor,  of  the  Falcon  Works, 
Manchester,  machine  maker,  and  Thomas  Marquis, 
of  Honcoat,  near  Accrington,  Lancaster,  spinner. 
Certain  improvements  in  the  machines  for  spin- 
ning called  throstles. 

794.  James  Smith  Cottrill,  of  Great  Lever,  near 
Bolton,  Lancaster,  bleacher.  Improvements  in 
presses. 

795.  Charles  Ellis,  of  Stockport,  Lancaater, 
throstle  overlooker.  Certain  improvements  in 
machinery  or  apparatus  for  spinning  and  doubling 
cotton  and  other  fibrous  substances. 

796.  George  Bell  Galloway,  of  Basinghall-street, 
London,  engineer  and  shipowner.  Improvements 
in  propelling  vessels. 

797.  Lodowiska  Bonnard,  of  Tottenham-conrt- 
road,  Middlesex.  Inprovements  in  collapsible  or 
folding  hats  and  bonnets,  and  in  fiexible  articles  to 
be  applied  to  other  coverings  for  the  head.  A 
communication  from  his  father,  Jean  Baptiste 
Bonnard,  of  Paris. 

798.  George  Gwvnne,  of  Trafalgar- square,  Mid- 
dlesex, esquire.  Improvements  in  treating  fktty, 
oily,  and  greasy  bodies. 

799.  Henry  George  Hine,  of  Brecknock-street, 
Camden-town.  Improvements  in  children's  and 
invalids'  carriages,  called  perambulators. 

800.  Henry  Smith,  of  Lee,  Kent,  gentleman. 
Apparatus  for  cleaning  and  polishing  boots  and 
shoes. 

801.  James  Samuel,  of  Great  George-street, 
Westminster,  civil  engineer,  and  John  Nicholson, 
of  Bow,  Middlesex,  engineer.  Improvements  in 
steam  and  other  vapour  engines. 

802.  Alfired  Vincent  Newton,  of  Chancery-lane, 
Middlesex,  mechanical  draughtsman.  Improve- 
ments in  the  construction  of  rotary  steam  engines, 
applicable  In  part  to  pumps  for  raising  and  forcing 
fluids.  A  communication  from  John  Broughton, 
of  the  city  of  Chicago,  United  States.     * 

Dated  April  3,  1856. 

803.  William  Jenkins,  of  Neath  Abbey,  Cadox- 
ton-Juxta-Neath,  Glamoraan,  moulder.  A  new 
and  improved  method  of  manufacturing  copper 
rollers  for  calico  printing. 

804.  Edmund  Alfred  Pontifex,  of  Shoe-lane, 
London,  maniifactuier,  and  William  Needham,  of 
Vauxhall,  Surrey,  engineer.  Improvements  in 
the  manufacture  of  preparations  or  primings  used 
for  preparing  canvas,  wood,  or  other  material  for 
the  reception  of  pigments  or  colours. 

805.  Charles  Colonel  Smith,  of  Wolverhampton, 
StaflTord,  innkeeper.  A  new  or  improved  method 
of  working  brakes  for  stopping  machinerv  used  for 
raising  coals  and  minerals,  and  for  stopping  steam 
engines  and  other  motive  power  engines. 

806.  William  Billinton,  of  Great  George-street, 
Westminster,  civil  engineer.  Improvements  in 
strengthening  and  preserving  wood  and  timber. 

807.  Henry  Robert  Abraham,  of  Essex  House, 
Barnes,  Surrey.  Improvements  in  passenger,  ex- 
hibition, or  deliverv  tickets  or  checks,  and  in  the 
method  of  indicatmg  and  recording  passenger 
traffic,  or  delivery  of  goods,  and  in  the  machines 
used  as  tell-tales  for  such  purposes. 

808.  Thomas  White,  junior,  of  Portsmouth, 
Hants,  engineer  and  ahip-buUder.  Improvements 
in  slips  and  ways  for  receiving  ships  or  vessels  re- 
quiring repair,  and  for  apparatus  to  be  used  for 
hauling  up  ships  or  vessels. 

809.  Frederick  WUiiam  Kitaon,  of  Leeds,  York, 
engineer.  Improvements  in  the  manufacture  of 
railway  wheels. 

810.  John  Hamilton  Glassford,  of  Glaagow, 
Lanark,  N.B.,  lithographer.  Improvements  in 
the  production  or  preparation  of  printing  surfaces. 

811.  James  Bannehr,  of  Exeter.  An  improve- 
ment in  manulJMturing  or  preparing  paper  for, 
and  in  mounting  copies  of,  written  documents 
thereon. 

812.  John  Fexnie,  ef  Forrester-stieet,  Derby,  en- 
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813.  Paul  Emile  Chappuii,  of  tt)e  Patent  Re- 
iector  Factory,  Fleet-ttnet,  London.  Improve- 
mettti  in  looUn^-glaMes  to  render  them  double 
refloetlTe. 

814.  Robert  Halltwell,  of  Bolton-lo-Moort,  tan- 
easter,  manager  to  lleiirt.  Benjamin  Bobion  and 
Edward  Barlow,  machine-makart.  Certab  Im- 
provement* in  the  machine*  for  ipinnin|;  called 
ielf-aetinff  mulei .    A  communication. 

t\5.  Charles  Durand  Oardiisal,  of  Bedford- 
street,  Strand,  London.  The  treatment  of  prepara- 
tioo  of  fitbrlci  or  textile  matetiale  to  be  dyed  or 
printed.    A  communication. 

816.  Samuel  Fisher,  of  Birmlnghaaif  Warwick, 
engineer.  Improvements  In  the  manufSscture  of 
anchors,  shafting  for  mill  and  engine  purposes, 
axles,  cranks,  and  spindles,  and  in  the  ftinaees  or 
muffles  used  In  the  said  manufhcture. 

817.  John  Roberts,  of  Upnor,  Kent,  terra  eotta 
manufacturer.  Improvements  in  the  manufacture 
of  ornamental  tiles. 

818.  Charles  William  Rami6,  of  Denbigh-street, 
Pimllco,  Middlesex.  Improvements  in  construct- 
ing the  peimanent  ways  of  railways. 

819.  George  Tomlinson  Bousneld,  of  Lough- 
borottgh-road,  Brixton,  Surrey.  Iinprovements  In 
moulding  planes.    A  communication. 


PATENTS  APPLIED  FOB  WITH  COMPLETE 
SPECIFICATIONS. 

88S.  Peter  Bancroft,  of  Edmund-ttrett,  Liver- 
pool, Lancaster,  oil  merchant,  and  Stephen  White, 
of  Bond-street,  Liverpool,  Lancaster,  manufactur- 
ing chemist.  A  method  of  manubcturing  certain 
oils  or  oily  substances  obtained  from  the  petro- 
leum, commonly  oalled  earth  oil,  found  in  certain 
districts  of  the  Blrman  Empire  and  elsewhere. 
Apitl  10. 1856. 

868.  Lewis  Normandy,  of  Judd-street,  Bruns- 
wick-square,  Middlesex,  civil  engineer.  Im- 
provements in  the  mode  of  writing  and  printing 
music  to  fhclUtate  the  study  thereof.  A  commu- 
nication firom  rAbb6  Euglne  Cormier.  April  11, 
1856. 

900.  George  Tomimson  Bousleld,  of  Sussex- 
place,  Lougnborough-road,  Brixfon,  Surrey.  Im- 
provements in  surlhce  or  fresh  water  cona^nsers, 
chiefly  applicable  to  steam  engines.  A  communi- 
cation from  Nathan  Thompson,  junior,  of  Wll- 
liamsburgh.  King's  County,  Hew  Yoik,  United 
Statee.    April  15, 1856. 


NOTICES  OF  INTENTION  TO 

PROCEED. 

{From  the  *' London  OateUe,"  April  2^»d, 

1856.) 

9780.  John  Hall.  Improvements  in  Jaoqnard 
looms. 

2784.  David  Parsons.  An  improved  brake  for 
arresting  or  retarding  at  trill  the  pnotlon  of  loco- 
motive and  other  engines,  and  revolving  ma- 
chinery. 

2804.  Eosers  Ruding.  An  improvement  In 
printing  silks  and  other  woven  flsbrics  with  gold 
and  other  metal  leaf  or  powder. 

2810.  William  Leighton.  Improvements  In 
paddle-wheels. 

281 1.  Richard  Holben.  Improvements  in  appa- 
ratus for  chopping  barley. 

2814.  David  Hart.  Improvements  In  sIgnaUIng 
or  oonmunlcatlng  between  parts  of  a  raimy 
train,  and  <in  the  instruments  and  apparatus  em- 
ployed for  such  purpose. 


nu.  Jokn  Walter  Friand.    An  improved  rsgt*' 
'  t  and  deep  sea  lead. 
Charles  Jonn  Todd  and  Robert  Pinkney. 
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2884.  Edward  Brown  Hutchinson.  An  im- 
proved apparatus  for  forming  and  cutttng  ellipti- 
cal flgnfics. 

2840.  Samuel  Stewart.  An  Improved  oombioed 
engine  and  gaa  exhauster,  and  also  Improvementa 
in  tiia  valvea  of  such  exhausters. 

2857.  WUIiam  Wilkinson.  Improvementa  In 
machinery  employed  in  the  manuflKture  of  looped 
Ikbiles. 

2862.  David  Lloyd  Price.  Improvementa  in 
deetrie  telegraphs  and  in  appliances  conneeted 
therewith  aa  applied  to  railway  trains  and  flred 
stations. 

2867.  Frederick  Robert  Augustus  Glover.  An 
improved  instrument  or  apparatus  for  .taking 
angles,  and  measuring  lines,  surfaces,  and  solida, 
and  ascertaining  the  variation  of  the  needle. 

2868.  Frederick  Robert  Augustus  Glover.  Im- 
provements in  the  construction  of  breakwaters, 
sea>wa11s,  and  other  structures,  or  foundations  of 
structures  which  He  partially  or  entirely  under 
water. 

2895.  Edward  Tyer.  Improvements  in  tele- 
graphing or  communicating  by  means  of  elec- 
tricity. 

2900.  Myles  Kennedy  and  Thomas  Eastwood. 
Improvements  In  pump  buckets,  which  Improvo- 
ments  are  also  applicable  to  lift  pumps,  air  pumpa, 
and  all  similar  apparatus. 

2904.  Christopher  Dresser.  Improvements  in 
the  mode  of  effecting  what  is  called  '*  nature 
printing." 

2934.  John  Robinson,  Richard  Cunliffe,  and 
Joseph  Anthony  Collett.  Improvements  in  loco- 
motive steam-engines,  and  in  springs  for  locomo- 
tive steam-engines,  and  ether  purposes. 

2943.  Uebrert  Red  fern.  Improvements  in  skates. 

2945.  John  Broadbent  and  Stanley  Peter  Tonlo. 
Improvements  In  machinery  or  apparatus  for  cut- 
ting out  the  gores  of  umbreUaa  and  parasols,  which 
said  improvements  are  also  applicable  to  cutting 
out  forms  or  shapes  for  other  purposes. 

161.  Gustav  Adolph  Blittkowski.  Improve- 
ments in  repeating  flrearms. 

195.  James  Atkinson  Longridge.  Improve- 
ments In  the  construction  of  ordnance  and  other 
vessels  Intended  to  resist  internal  pressure,  and  in 
the  manufactnre  and  method  of  dlaehargiog  pro- 
jectiles. 

228.  Harvey  Hilllard.  Improvements  in  arti- 
cles of  cutlery  and  in  apparatus  for  sharpening 
and  cleaning  the  same. 

245.  Abraham  Pope.  Improvements  in  the 
manuiSMture  of  iron,  copper,  tin,  and  lead. 

269.  Thomas  Hurst.  Improvements  in  the  con- 
necting of  the  rails  or  metals  generally  used  on 
railways. 

270.  John  Henry  Johnson.  Improvements  la 
gas  burners  and  in  regulating  the  combustion  of 
gaa.    A  communication. 

878.  Henry  Robert  Ramsbotham  and  William 
Brown.  Improvements  in  eombing  wool,  alpaca, 
cotton,  and  other  fibrous  substances. 

526.  William  Crosier.  The  better  exUnetion  of 
flre,  street  watering,  and  other  pnrposea. 

581.  Pierre  Denis  Nolet.  Improvements  in  pen* 
holders. 

598.  Henry  Horner  and  Richard  Bagley.  Im- 
provements in  buffers,  and  draw  and  beariay 
springs  for  railway  and  other  purposes. 

604.  George  Murray.  An  improvement  in  the 
construction  and  manufacture  of  wheels,  for  loco- 
motive engines,  waggons,  and  other  carriages  to 
be  used  on  railways. 

650.  Lasare  Ochs.  Improvements  In  the  manu- 
facture of  certain  kinds  of  paper  prom  the  refose 
ot  tanned  leather.    A  eommnnlcatlon. 

651.  Richard  Morgan.    A  cellular  purse. 

709.  James  Hargxaves.  Improvements  in  the 
apparatus  used  for  dyeing  fobrics. 
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ris.  George  Sjnitli.  Snrelopei  for  ooaUioing 
lettoit  or  doeumMti. 

736.  James  Cliff.  ImpiovemenU  in  maehinery 
for  cleaniing  cas^. 

761.  Alfred  Vineent  Newton.  An  improved  air 
engine  lot  Mo4««inff  mnliTe  power  by  lieated  air. 
A  eommttufcation* 

770.  Benlamia  LoekoTt  the  younger.  An  Un- 
proved mark  or  indioator  to  be  let  or  fixed  into 
the  ground  in  Imrial-groundi  and  other  placet. 

779.  Alf^red  Vineent  Hewton.  Improved  ma- 
chinery for  folding  paper.    A  communication. 

783.  Alfred  Southern,  Samuel  Stead,  and  James 
Martin.  Separating  or  reeovering  the  vegetable 
substances  f^om  mixed  fabrics,  and  rendering  the 
same  vegetable  substaaees  again  available  for  ma- 
nufacturing pnrpoeea. 

787.  Alfired  Vincent  Newton.  Improved  appa- 
ratus for  ascertaining  gradients.  A  eommunioa- 
tion. 

798.  George  Gw/npe.  Improvements  in  treat- 
ing fatty,  oily,  and  greasy  bodies. 

799.  Henry  Georae  Hine.  Improvements  in 
children's  and  invalids'  carriages,  called  peram- 
bulators. 

862.  Peter  Bancroft  and  Stephen  White.  A 
method  of  manufacturtng  cert^n  oils  or  oUy  sub- 
stances obtttLned  firom  the  petroleum,  commonly 
called  earth  oil,  found  in  certain  districts  of  the 
Birman  Empire  and  elsewhere. 

868.  Lewis  Normandy.  Improvements  in  the 
mode  of  writing  and  printing  music  to  flscilitate 
the  stndy  thereof.    A  communication. 

900.  George  Tomlinson  Bousfleld.  Imnrove- 
ments  in  surface  orfiresh  water  condensers,  chiefly 
applicable  to  steam-engines.    A  communication. 

Opposition  can  be  entered  to  the  granting 
of  a  Patent  to  anjr  of  the  partiei  in  tAe  above 
Liat,  who  have  given  notioe  of  their  inten- 
tion to  procee4»  within  twenty-one  days  from 
^he  date  of  the  GauttU  in  wl^ioh  the  notioe 
appearoi  by  leaving  at  the  Commiaaioners'- 
oflloe  partieolars  in  writing  of  the  objection 
to  the  applip^tiop. 
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DNGMAID'S  APFUCATI0N8 
„   NGATION  OF  PATBNfd. 
Committee  of  the  Privy  Council 
have  appointed  the  16th  June  next  for  the  hearing 
Df  Ihe  petitions  In  t|(e  above  ipatters. 


FOR  i»apL 
T|ie  Judiclsl 


PATENTS  ON  WHICH  THE  THIRD 
YEAR'S  STAMP  DUTY  HAS  BEEN 
PAID. 
1853. 

898.  Moaea  Roblnaon. 

906.  John  Wallsce  Duncan. 

916.  jGfeorge  Titterton. 

935.  William  Fawcett  and  Francis  Best 
Faweett. 

938.  Fran9oia  George  Sicardo. 

943.  Frederick  Henry  Smith. 

957.  Sir  William  Snow  Harris. 

959.  ThoipMjPnnn. 

960.  Cbarlea  Keeves,  junior. 
964.  Philip  Harris. 

981.  Henry  Holdsworth. 
983.  William  Johnson. 
1010.  John   Hetherington,    John  Dug- 
dale,  the  younger,  ^nd  Edward 
DiJgdale. 
1201.  Peter  Armand  Lecomte  de  Fon- 
tainemoreau . 


LIST  Of  SEALED  PATENTS. 
1854.        SeaUd  ApHl  Uih,  1856. 
1765.  John  Benjamin  Daines* 
This  patent  bears  4ate  lSthAngus^  1854;  tisse 
being  allowed  for  fljing  speciflcation  by  the 
Lord  Chancellor. 
1855. 
2339.  John  Cheeaman  Wagataff. 
2344.  WiHiam  Smith. 
2352.  Pierre  Antbioe  Henry  Paraat. 
2355.  Frederio  Whiuker. 
2860.  Alexander  McGlashan    and   Ed- 
ward Field. 
2361.  Charles  Lenny. 
2410.  Joseph  Whitworth. 
2419.  William  Naylor. 
2426.  Thomas  Webster  Rammell. 
2487.  Richard  Archibald  Brooman. 
2532.  Alfred  Vineent  Newton. 
2582.  Charlea  Cram  and  Charles  Paul. 
2614.  William  Harvey. 
2630.  Alexandre  Tolhausen. 
2672.  Edward  Payton  and  Duncan  Mor- 
rison. 
2826.  George  Tomlinson  Bousfield. 
2828.  Edward  Orange  Wildman  White- 
house. 
2839.  William  Clay. 
2894.  James  Murdoch. 
2923.  Thomas  Duppa  Duppa. 
1856. 

38.  George  Tomlinson  Bousfield. 
117.  John  Hamilton,  iunior. 
1 19.  John  Hamilton,  lunior. 
273.  Edward  Sohisehkar. 
294.  William  Goodman. 
350.  Louis  Schw^rtskop^. 
354.  Williapti  Horatio  Harfleld. 
384.  William  Hamond  Bartholomew. 
470.  Henry  Loveridge. 
484.  Edward  Slaughter. 

StaUd  April  22nd,  1856. 
2369.  John  Bellamy. 
2378.  John  Healey,   John    Foster,  and 

John  Lowe4 
2883.  Charles  Crickmay   and   Frederic 

Joseph  Clowes. 
2385.  Eugdne  Hippolyte  Rascol. 
2387.  Henry  Tritton. 
2389.  ^ames  tltU  and  John  Whitehead. 
2393.  John  Pinches,  j 
2397.  Edward  Stark. 
2408.  George  Riley. 
2467.  William  Prior  Sharp  and  William 

Weild. 
2475.  Arthur  Dobson. 
2483.  George  Baring  Locke. 
2495.  Edward  JefiVeys. 
2521.  John  Raywopd. 
2525.  William  Hwrj  Walenn. 
2687.  Richard  Archibald  Brooman. 

171.  Joseph  Francis. 
The  above  Patenta  all  ben  date  as  of  the 
day  on  whioli  Provisional  Protection  was 
granted  for  the  several  invetotions  men- 
tioned above. 
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NOTICE  TO  COBSBSPONBENTS. 


hrMiiliU. 


LIST  OP  DE8I0NS  POE  ARTICLES  OP  UTILITY  REGISTERED. 
Date  of     Ko.  In 
Registra-  the  Re- 
tion.       giiter.   Proprietors' Names. 
March  28  *  2822     Negretti  and  Zambra 


April 


S 
8 
10 
12 
15 

16 
17 


March  28 
April   5 

14 
16 
22 


2823 
28^4 
2825 
2826 
2827 
2828 

2829 
2830 
2831 


758 
759 
760 
761 
762 
763 


C.  Pord  

Ransome  and  SImi... 
E.  Smith  and  Sons ... 

E.  Edwards  

R.  Pease 

J.  Lowe  and  M.  Pol- 
lack   

J.  Manuel 

W.Sugg 

J.  Palmer  and  Son  ... 


Addresses.  Sttbjectof  Dosign. 

Haiton-garden Glass  instrument  Ibr 

ing  fluids. 

Hanley ..' Portable  heater. 

Ipswich Mill-frame. 

Leeds Mourning  coat. 

Birmingham...'. - Insect-trap. 

Bradford  Pressuxe-gauge. 

Birmingham  Guard  for  Penholder. 

Sheffield  Reclining  chair. 

Westminster  Gas  governor. 

Camberwell Vesuvian  case. 


PnOYXSIOMAL  RSaiSTaATIOMS. 

T.  W.  Cro6by Scarborough, Carriage-drag. 

C.  Gammon Bloomsbury  square  Spring  watch-protector. 

T.  Dyke..:.....'......:...  Darlington Cricket-ttump. 

T.  Gullick Pall-mall Carlton-boot. 

J.  Leetch  CaTendish-squsre  Recourse  fork. 

P.  Staples St.  George's-road,  Southwark...  Revolving  stand  for  leaching 

music. 


NOTICE  TO  CORRESPONDENTS. 
The  publication  of  several  Articles  and  Letters  is  deferred. 

CONTENTS  OP  THIS  NUMBER. 


Lark's  Patent  Smokeless  Purnace  {wUh  en- 
gravlugt)  •. 885 

Paraday's  Experimental  Researches  in  Elec- 
tricity (eo«i/iNi<ed/romp<i^eS19)  887 

Note  on  Tonnage  Admeasurement  {with  en- 
ffravingt)  .' 892 

Screw  Steamers  for  the  Rivers  of  India 894 
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DALE'S  MACHINE  FOR  WORKING  WOOD  MOULDINGS. 


▼OL.  LXIY. 


M>|ui>e.  4-LU  WUjt^xm, 

DALE'S  MACHIKE  FOR  WORKING  WOOD  MOULDINGS. 

The  Committee  on  Science  and  the  Arts,  constituted  by  the  Franklin  Institute,  to  whom 
the  above  machine,  the  invention  of  Mr.  J.  D.  Dale,  of  Philadelphia,  was  referred  for 
examination,  have  reported  upon  it  in  the  Journal  of  the  Institute  as  follows : 

That  the  invention  and  improvement  consists  in  arranging  a  series  of  moulding  cutters* 
or  plane  bits,  side  by  side,  along  the  length  of,  and  around  the  axis  of  rotation,  and  secur- 
ing them  between  adjustable  cutter.hea(»,  capable  of  being  moved  to  conform  with  the  size 
of  the  moulding  designed  to  be  worked.  Combining  therewith  rotating  saws,  or  their  equi- 
valents, for  slitting  or  sepafatlnff  the  several  mouldings  at  the  same  operation. 

The  improved  part  of  the  machine  majr  be  described,  as  the  rotating  cutter-head,  and  the 
mouth  pieces. 

The  Gutter-head  consists  in  a  series  of  eircular  discs  about  six  or  seven  inches  diameter, 
arranged  upon  a  horizontal  shaft,  the  two  otitet  ones  secured  thereto  near  to  the  ends,  and 
to  four  horizontal  guide  rods  placed  equidistant,  and  near  to  the  peripheries;  all  the 
interior  discs  have  korisontal  motion  upon  the  shaft  and  the  guide  rods. 

These  guide  rods  have  ongs  on  their  inner  surfaces,  and  mesh  in  gear  with  the  threads  of 
screws  formed  on  the  periphery  of  hubs,  surrounding  the  shaf^,  and  capable  of  moving 
around  and  laterally  over  the  same,  being  confined  in  concentric  spaces  formed  in  the  disc, 
by  means  of  plates  on  either  side,  in  such  manner  as  to  enable  the  hubs  to  be  turned, 
whereby  the  screws  on  the  peripheries  operate  on  the  cogs  of  the  guide  bars,  and  move  the 
discs  towards  each  other,  to  ptrlpe  and  hoHl  the  cutters  inserted  in  grooves  between  them. 

The  stationary  and  moveable  discs  have  each  one  or  more  teeth,  acting  as  saws,  secured 
on  their  peripheries,  ofasufflotent  projection  beyond  the  moulding  bits,  for  slitting  the 
plank  to  the  required  widths  of  the  mouldings. 

The  horizontal  shaft  with  its  rotating  stock  of  plane  irons,  is  mounted  in  boxes  of  a 
suitable  form  provided  with  the  usual  fixtures  for  feeding,  guiding,  and  sustaining  the 
plank.  And  upon  each  end  of  the  shaft  is  hung  an  arm,  naving  a  l»ar  with  a  slot  in  it, 
extending  nearly  its  whole  length ;  to  the  under  surface  of  which  bar,  are  secured  a  series 
of  plates  of  hard  wood,  by  means  of  screw  bolts  passing  through  the  slots,  so  that  the  plates 
can  be  shifted  at  pleasure  for  adjustment.  There  is  one  of  these  plates  for  each  set  of  mould- 
ing cutters,  viz. :  for  each  division  of  the  rotating  stock,  and  the  forward  edge  of  each 
plate  respectively  fits  close  and  accurately  to  the  contoured  edge  of  the  cutters,  bein^ 
formed  by  shifting  or  pressing  them  forward  upon  th«  flutters  sufficiently  for  the  purpose, 
when  the  head  is  in  operation. 

This  part  of  the  improvement  is  called  the  mouth> piece,  its  advantages  being  in  all 
respects  like  to  the  same  parts  of  the  plane  preventing  the  skelfing  or  splintering  of  the 
plank  by  the  cutters  during  the  planing  of  the  moulding. 

It  will  thus  be  seen,  that  any  number  of  moulding  bits  may  be  arranged  around,  and 
secured  side  by  side  between  the  discs.  On  the  same  shaft,  with  slitting  teeth  or  saws  for 
dividing  each  set ;  or  the  slitting  saws  upon  the  inside  discs  maybe  removed,  and  the  whole 
or  any  required  width  of  moulding,  numoef  of  membersi  &c.,  desired,  may  be  worked  out  at 
one  and  the  same  passage  of  the  plank  through  the  maehine.  It  appears  to  the  Committee 
to  work  well,  with  or  against  the  grain  Of  the  wood,  and  with  speed ;  the  time  occupied  in 
working  the  whole  width  of  a  board  into  a  number  of  mouldings  being  about  equal  to  that 
of  a  single  moulding  in  machines  heretofore  in  use. 

The  rotating  head  of  the  machine  teen  in  operation  by  the  Sub-Committee  had  but  a 
single  cutter  to  each  moulding,  and  the  dividing  sawtooth;  yet  the  Work  produced  was 
sufficiently  smooth  for  a  distance  of  fifteen  to  twenty  A*ek  fVom  the  eye,  and  in  the  opinion 
of  the  Committee,  if  two  or  more  bits  were  to  be  used  on  each  surface  to  be  planed,  the 
work  would  be  sufficiently  smooth  for  the  usual  purposes  near  to  the  eye.  But  for  such 
use  Mr.  Dale  finds  it  more  economical  to  finish  the  mouldings  by  planing  off  a  few  ' 
shavings  by  hand. 

The  improvement  appears  to  be  new,  and  of  sufficiently  useful  importanee  to  the  arts  to 
warrant  the  Committee  in  recommending  it  to  the  Board  of  Managers  for  the  award  of  the 
Scott  Legacy  Premium. 

These  improvements  of  Mr.  Dale  were  patented  on  the  4th  day  of  Jiftuary,  1858  j 
and  on  the  10th  day  of  October,  1854. 

Description  of  the  cuts  (on  the  preceding  page)  by  the  inffentor. 
Fig.  1,  represents  a  perspective  view  of  the  improved  machine.  Fig.  2,  is  a  section  of 
the  rotating  cutter- heads,  and  parts  for  moving  and  securing  the  same  on  their  shaft  A, 
are  the  cutter  head  discs  or  circular  plates,  with  grooves,  in  and  between  which  the  cutters, 
B,  are  secured.  C,  are  the  teeth  secured  to  the  discs  or  circular  plates,  for  slitting  the 
board  or  plank  to  the  required  width  of  the  mouldings^  after  the  manner  of  a  circular  saw. 
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D,  ia  the  mouth-piece  frame,  so  suspended  and  secured  in  relation  to  the  cutters,  as  to 
enahle  the  contoured  edges  of  the  mouth-piece,  corresponding  in  erery  respect  with  the 
form  of  the  cutters  to  press  upon,  the  edge  of  the  plank  heing  moulded  immediately  next 
where  the  cutting  is  heing  performed,  so  as  to  prevent  skelfing  or  splintering  of  the  plank 
by  the  cutters  during  their  cutting  process.  £,  are  the  cogged  bars  for  moving  the  discs 
and  securing  the  cutters  in  the  grooves  between  them.  P,  are  the  hubs  having  screw 
threads  on  their  peripheries  which  mesh  in  gear,  with  the  cogs  of  the  bars,  E,  and  being 
secured  between  plates  secured  to  the  discs  or  circular  plates,  A,  in  such  a  manner  as  to 
enable  the  latter  to  be  moved  by  the  turning  of  the  hubs.  G,  is  the  lower  cutter  head  sliaft 
for  planing  the  lower  surface  of  the  plank.  H,  are  the  feed  rollers.  I,  are  the  ends  of  a 
aeries  of  mouldings  in  the  act  of  being  planed  to^the  required  form,  by  the  cutters,  B,  and 
separated  by  the  teeth,  C. 

ON  LARGE  BELLS  AND  BELL  MACHINERY. 
{Continued  from  page  Z65.) 

REMARKS  ON  THE  FORMS,  METOHDS  OP  CASTING,  AND  RINGING  OP  LARGE  BELLS. 
BY  C.  H.  SMITH,  HONORARY  MEMBER. 

Read  at  the  Ordinary  General  Meeting  qf  the  Royal  Institute  of  British  Architects,  January 

14M,  1856. 


The  subject  for  consideration  this  even- 
ing  is  rather  of  an  unusual  kind,  but  I  wish 
it  to  be  thoroughly  discussed,  and  only  to 
be  allowed  myself  to  act  as  one  of  the 
speakers. 

The  old  saying,  that  <'  it  is  much  easier 
to  find  fault  than  to  suggest  a  remedy,"  is 
perfectly  true  in  the  present  instance.  The 
long-establiBhed  system  connected  with  the 
manufacture  and  use  of  large  bells,  is  at- 
tended with  many  inconveniences ;  and  an 
opening  for  improvement  exists  in  the  form, 
the  mode  of  casting,  and  the  usual  method 
of  ringing  them.  There  is  scarcely  a  bell, 
tower  in  the  kingdom  which  is  not  shaken, 
and  in  some  cases  the  ringing  is  altogether 
discontinued,  for  fear  of  the  oscillations 
bringing  down  tower,  bells,  and  ringers  to 
the  ground  in  one  common  ruin. 

Mr.  Ferrey,  who  has  had  frequent  oppor- 
tunities of  becoming  acquainted  with  the 
subject,  has  written  to  me  as  follows : 

"  You  wish  me  to  state  what  I  have  ob- 
served in  the  towers  which  have  come  under 
my  professional  notice.  My  remarks  apply 
rather  to  the  bad  consequences  of  the  mode 
of  bell  hanging  hitherto  adopted,  arising 
from  neglect  or  ignorance,  rather  than  from 
the  principle  upon  which  bells  are  hung. 
Still,  if  some  plan  of  bell-hanging  could  be 
adopted  less  liable  to  derangement,  much 
mischief  to  church  towers  might  be  avoided. 

'*  In  my  examination  of  ancient  churches, 
I  have  frequently  had  to  deplore  the  serious 
injuries  caused  to  the  towers  by  the  action 
of  the  bella.  However  judiciously  they 
may  be  arranged  within  the  framework, 
there  will  be  some  unequal  strains  upon 
parts  of  it ;  no  sooner  do  the  ringers  find  a 
difficulty  in  raising  the  bells,  owing  to  the 
want  of  a  proper  bearing  on  the  gudgeons, 
than  they  wedge  up  the  framework  of  the 
bella  from  the  walls,  mullions,  or  any  ma- 
sonry nearest  to  the  point  where  the  bell 


which  works  heavily  is  placed ;  no  attempt 
is  made  to  brace  the  woodwork,  and  so 
remedy  the  defect  The  disastrous  effects 
of  this  slovenly  system  are  obvious ;  the  vi- 
bration  arising  from  the  revolution  of  the 
bells  is  at  once  thrown  against  the  walls, 
and  the  damage  resulting  from  it  becomes 
very  soon  apparent.  In  some  central  towers 
I  have  observed  much  injury  to  the  support- 
ing arches  and  piers,  as  in  the  case  of  the 
tower  of  Othery  Church,  near  Bridgewater, 
the  structure  was  rendered  dangerous  by  the 
manner  in  which  the  tower  piers  were  split 
and  crushed  by  the  action  of  the  bells.  In 
many  instances,  the  belfry  chambers  are 
closed  against  the  ringers,  and  the  bells  are 
only  permitted  to  be  tolled,  owing  to  the 
dangerous  condition  of  the  towers.  Very 
recently  steps  have  been  taken  to  rebuild 
the  upper  part  of  the  spire  of  Bellbroughton 
Church,  near  Stourbridge,  the  masonry  of 
which  was  so  loosened  by  the  vibration  of 
the  bells  as  to  become  quite  dangerous. 
Many  other  instances  have  come  under  my 
notice  of  the  serious  results  arising  from 
bad  bell.hanging,  and  ignorant  attempts  to 
remedy  the  evil." 

I  may  also  call  your  attention  to  the  foU 
lowing  remarks  by  the  Rev.  W.  C.  Lukis, 
in  the  Wiltshire  Archaeological  Magazine: 

"  I  have  seen  in  the  course  of  my  Wilt- 
shire rambles  Church  towers  which  are  in 
so  dangerous  a  state  that  the  bells  are  for- 
bidden to  be  rung.  This  arises  from  two 
causes.  First,  bells  formerly  were  not  sub- 
ject to  the  same  oscillations  as  now.  They 
were  swung  to  and  fro  very  gently  compared 
with  the  present  wild  summersaults  of  change 
ringing,  an  art  of  comparatively  recent  date. 
Consequently,  in  constructing  towers,  the 
architects  of  those  days  had  not  to  take  into 
their  calculation  the  great  vibration  of  the 
walls  produced  by  the  violent  motion  of  the 
bells.  In  1810,  the  spire  of  St.  Nicholas' 
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Church,  Liverpool,  fell  as  the  people  were 
aasenihling  for  service,  and  killed  twenty, 
three  persons.  This  catastrophe  was  partly 
caused  by  the  vibration  of  the  bells.  Any 
one  who  has  stood  in  the  belfry  of  the  lofty 
and  beautiful  tower  of  Magdalen  College, 
Oxford,  when  a  peal  is  ringing  on  its  ten 
sweet-toned  bells,  knows  the  way  In  which 
a  tower  is  made  to  sway." 

That  the  process  of  throwing  bells  up  and 
down  is  inconvenient  as  well  as  dangerous, 
is  proved  by  the  fact,  that  nearly  all  large 
bells  are  struck  on  the  outside  with  a  ham- 
mer. 

The  most  sonorous  materisl  for  bells  is 
found  to  be  a  mixture  of  copper  and  tin  in 
certain  proportions,  generally  four  parts 
copper  to  one  of  tin.  It  is  an  error  to  sup- 
pose that  silver  enters  largely  into  the  com- 
position of  some  bells,  though  the  recently 
discovered  metal,  aluminum,  is  said  to  be 
very  sonorous.  The  greatest  care  is  requi- 
site during  fusion  not  to  heat  the  materials 
more  than  absolutely  necessary ;  and  when 
melted  and  sufficiently  hot,  to  commence 
casting  them  with  as  little  delay  as  possible ; 
for  metals  in  a  fluid  state  may  be  distilled 
or  sublimed  by  heat  like  other  liquids ;  con- 
sequently, the  tin  being  melted  at  a  much 
lower  temperature  than  the  copper,  will  be 
driven  off  in  a  sort  of  aeriform  or  vaporous 
state ;  therefore,  in  order  to  be  certain  that, 
when  the  bell  is  finished,  it  shall  contain  the 
proper  quantities  of  each  metal,  great  im- 
portance must  be  placed  on  putting  in  the 
tin  at  a  proper  time,  or,  when  the  cast  is 
completed,  its  composition  will  be  different 
in  its  proportions  from  what  was  intended. 

It  is  a  practice  to  pour  hot  metal  into  a 
cold  mould,  or  into  a  mould  that  has  been 
warmed  on  the  surface,  by  pouring  a  small 
quantity  of  the  fluid  metal  into  it,  and  then 
letting  it  run  out  again  before  it  has  become 
solid  ;  this  plan  will  give  a  momentary 
warmth  to  the  surface  of  the  mould,  or  may 
warm  it  to  the  depth  of  half  an  inch,  but  it 
will  not  prevent  the  hot  fluid  metal  when 
poured  in  from  becoming  solid  wherever  it 
touches  the  mould,  while  the  interior  of  the 
mass  will  still  remain  in  a  liquid  state. 
Under  such  circumstances,  the  cast  will  be 
tolerably  fine-grained,  solid,  and  compact, 
where  the  metal  has  first  cooled,  that  is, 
wherever  it  bas  come  in  contact  with  the 
mould;  but  inside,  where  the  fluid  metal 
has  not  been  so  immediately  cooled,  the 
texture  will  be  coarse-grained,  porous,  and 
highly  crystalline. 

Whatever  the  general  external  and  inter- 
nal form  of  a  bell  may  be,  the  plainer  the 
surfaces  the  better  will  be  the  sound;  ail 
mouldings,  inscriptions,  dates,  and  every 
kind  of  ornament,  whether  projecting  or  in- 
dented, should  be  avoided,  as  they  interrupt 


the  free  vibration  of  aoand  in  proportion  aa 
the  relief  is  high  or  low. 

To  produce  sound,  bells  are  usually  struck 
by  a  clapper  within,  or  by  a  hammer  on  the 
outside;  such  continued  battering  npon  a 
cast,  or  crystalline  substance  must,  sooner 
or  later,  crack  the  metal.  This  may  happen 
soon  after  the  bell  is  placed  in  the  belfry, 
or  not  for  several  centuries.  A  number  of 
comparatively  insignificant  hammerings,  or 
concussions,  will  produce  a  very  surprising 
effect,  if  continued  for  a  long  period.  The 
fracture  may,  at  first,  be  so  trifling  as  to  be 
almost  inappreciable  by  the  most  refined 
ear ;  but  every  stroke  of  the  clapper  will 
increase  the  evil,  until  the  vibrations  of  the 
metal  are  so  interrupted  that,  instead  of  a 
long-continued  harmonious  sound,  an  un- 
pleasant  jarring  noise  is  produced,  and  the 
bell  becomes  useless.  Mr.  W.  L.  Baker's 
patent  plan,  proposed  in  his  paper  on  bells 
read  here  last  year,  of  gradually  turning  the 
bell  round,  is  a  great  improvement 

Various  circumstances  have  led  me  to 
consider  whether  a  totally  difierent  form 
from  that  usually  given  to  bells  might  not 
be  introduced  with  advantage. 

Solid  masses  of  metal,  formed  in  a  parti- 
cular shape,  and  suspended  in  a  certain  way, 
when  struck  with  a  hammer,  will  give  very 
melodious  sounds.  Forexample,takeasound 
lump  of  soft  steel,  forged  in  the  shape  of  a 
spindle,  or  of  two  cones  of  the  same  diame-  * 
ter,  but  of  unequal  heights,  and  united  at 
their  bases — each  cone  bearing  a  relative 
proportion  to  the  other,  either  in  its  cubical 
contents  or  superficial  area — the  larger  one 
to  be  three,  four,  or  five  times  the  size  of 
the  smaller ;  suspend  this  at  the  largest 
diameter,  or  nodal  part,  by  two  pins  or  trun- 
nions,  and  strike  it  with  a  hammer  near  the 
centre  of  gravity  of  the  whole  mass  ;  it  will 
vibrate  freely,  and  give  a  long- continued 
musical  sound.  Or  take  two  pieces  of  metal, 
formed  precisely  of  the  same  shape  and  di- 
meusions  as  the  last,  one  of  soft  steel,  the 
other  of  bell-metal,  and  suspend  them  in  a 
similar  manner ;  if  these  two  be  struck  at 
the  same  instant,  either  with  a  hammer  or 
against  each  other — care  being  taken  that 
the  striking  point  is  near  the  centre  of  gra- 
vity oreach — the  sound  will  be  a  loud,  mu- 
sical  cnord,  of  a  very  harmonious  kind. 

Coarse-grained,  crystallised  substances 
are  not  so  sonorous  as  those  which  are  of  a 
closer  and  more  compact  texture.  Glass  is 
extremely  sonorous,  and  the  sweetest  tonea 
may  be  produced  from  it 

It  must  be  evident  that  the  entire  subject 
of  bell-casting  should  be  thoroughly  inves- 
tig^ted,  especially  at  the  present  time,  when 
we  have  a  grand  building  at  Westminster 
nearly  completed,  with  a  clock-tower  wait- 
ing for  its  bells,  one  of  which  is  to  weigh 
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14  or  15  tons,  and  the  prinne  cost  of  the 
metal  only  for  this  one  bell  cannot  be  esti. 
mated  at  less  than  £1,700.  I  feel  that  the 
credit  and  character  of  scientific  men  is  in- 
volved in  the  transaction.  For,  if  they 
would  tarn  their  attention  to  the  subject,  it 
is  extremely  probable  that  some  plan  might 
be  discoYcred  to  answer  the  purpose  of  pon. 
derous  bells,  with  a  considerable  saving  of 
metal,  and  much  less  difficulty  of  ringing. 

In  conclusion,  I  beg  to  make  the  remark, 
that  a  long  habit  of  considering  an  estab- 
lished  practice  as  not  wrong,  gives  it  a 
superficial  appearance  of  being  right.  I 
am,  therefore,  afraid  that  popular,  prejudice 
will  be  such  a  formidable  barrier  against 
improvement,  that  no  innovation  in  bells 
will  be  tolerated,  except  by  almost  imper- 
ceptible gradations. 

But  surely,  in  these  days  of  invention, 
when  we  live,  as  it  were,  in  an  atmosphere 
of  steam  power — when  our  words  are  sent, 
almost  as  quick  as  we  can  utter  them,  to  the 
further  end  of  a  wire  hundreds  of  miles  in 
length— when  the  portraits  of  living  crea- 
tures, or  other  complicated  objects,  can  be 
produced  in  an  instant  by  a  flash  of  light — 
it  cannot  be  too  presumptive  to  expect  that, 
after  a  lapse  of  many  hundred  years,  with 
the  help  of  philosophic  investigation  and 
mechanical  science,  we  should  be  able  to 
suggest  some  beneficial  modifications  in  the 
forms,  methods  of  casting,  and  ringing  large 
bells.  I  will,  therefore,  conclude  with  the 
hope  that  some  hints  may  be  taken  from  my 
remarks,  and  that  the  discussion,  which  I 
trust  will  now  follow,  may  lead  to  farther 
useful  results. 

Mr.  C.  Barry,  Fellow,  said  that  the  thanks 
of  the  meeting  were  due  to  Mr.  Smith  for 
bringing  forward  not  only  the  subject  of  the 
casting  of  bells,  but  also  points  which  were 
useful  to  them  as  architects ;  and  especially 
the  question  of  the  degree  of  strength  ne- 
cessafy  for  bell-towers.  If,  as  Mr.  Smith 
stated,  the  mode  of  ringing  bells  was  differ- 
ent now  from  that  formerly  practised,  he 
hoped  the  subject  would  elicit  much  valua- 
ble information  from  gentlemen  present  who 
were  peculiarly  qualified  to  impart  it. 

Mr.  Cornelius  Varley,  Visitor,  said  the 
subject  of  bells  divided  itself  into  two  parts; 
one,  how  to  obtain  the  best  bell  with  the 
least  weight  of  metal ;  and  the  other,  how  to 
support  the  bells  and  obtain  the  most  of 
their  sound  with  the  least  injury  to  the 
building.  If  bells  were  hung  in  the  open 
air,  over  the  conical  roof  of  a  tower  or  sup- 
port suitably  constructed  for  such  moving 
weight,  the  cone  below  would  spread  their 
sound  right  and  left ;  and  if  their  cover  were 
a  large  sounding  board,  we  should  obtain 
the  most  effect  from  a  given  weight  of  me- 
tal.    He  had  witneased  the  full  effect  of 


sound  and  smooth  bells  on  the  occasion  of 
Lord  Macartney's  embassy  to  China,  near 
the  end  of  the  last  century,  when  two  splen- 
did musical  snuff-boxes  were  taken  as  pre- 
sents to  the  Emperor.  To  obtain  the  utmost 
perfection,  the  musical  part,  and  the  tuning 
and  fitting  the  bells,  were  entrusted  to  his 
late  uncle,  Mr.  Samuel  Varley ;  and  though 
the  bells  were  smoothly  cast,  in  that  state, 
they  were  like  bells  in  dampers  when  com . 
pared  with  the  musical  sound  from  the  truly 
turned  and  polished  bells.  The  inside  being 
made  quite  true  to  the  outside,  caused  the 
entire  co-operation  of  the  whole  bell  to  pro- 
duce the  sound.  In  cast  bells,  there  was 
not  only  the  rough  surface,  but  inequality 
of  thickness,  a  cause  of  discord  Inimical  to 
the  sound,  and  lessening  its  duration.  This, 
in  large  bells,  was  very  difficult  to  avoid, 
and  in  thick  castings,  the  two  surfaces  cool- 
ing first,  oflen  left  a  division  within,  a  still 
greater  cause  of  bad  sound.  To  illustrate 
this  Mr.  Varley  exhibited  a  sectional  draw- 
ing of  a  casting  in  brass  for  an  air-pump 
plate,  ten  inches  diameter;  finding  it  un- 
sound (by  the  trial  of  ringing),  he  forced  air 
in  so  violently  as  to  separate  the  two  sur- 
faces three-eighths  of  an  inch,  and  on  cut- 
ting a  piece  out,  found  the  division  was 
eight  inches  diameter ;  this  defect  occurred 
so  often  in  ordinary  castings,  that  he  sus- 
pected bells  could  not  always  be  free  from 
it.  In  his  own  experience,  he  had  found 
that  metal  cast  in  a  hot  mould  cooled  with  a 
crystalline  interior.  Lord  Rosse,  by  cast- 
ing  on  a  cold  face,  had  succeeded  in  getting 
a  sound  mass  all  through. 
?  The  Rev.  W.  Taylor,  Visitor,  referred  to 
his  statement  last  year,  that  the  great  bell 
at  York  had  never  been  rung  up  to  set. 
That  statement  had  been  contradicted  by 
Messrs.  Mears,  who  wrote,  that  it  had  been 
completely  raised  and  fairly  rung  by  sixteen 
men.  He  (Mr.  Taylor)  had,  however,  sent 
to  York  for  an  official  report  on  the  subject, 
and  the  report  was,  that  the  bell  had  never 
been  rung  up  to  set  He  was  himself  at 
York  in  October  last,  and  found  that,  in 
fact,  although  thirty-six  men  had  tried  it, 
the  bell  had  never  been  set ;  indeed,  with  the 
present  hanging,  it  never  would  he.  At 
Erfurt,  the  bell,  which  weighed  275  cent- 
ner,* was  rung  up  to  set  by  twenty-eight 
men.  That  bell  was  not  cut  into  the  stock 
as  at  York ;  the  latter  method  took  from  the 
centrifugal  force,  and  made  it  impossible  to 
get  up  the  bell.  The  different  sounds  of 
different  metals  was  an  interesting  ouestion, 
and  on  that  point  he  would  remind  the  meet- 
ing, that  at  St.  Nicholas,  Hamburgh,  very 
large  tuning-forks  of  cast-iron  were  struck 

*  Each  centner  ss  about  110  lbs*  Therefore, 
275  centners  «  875  x  HO  lb>.  *-  S08M  lbs. »  18*5 
tons. 
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instead  of  bells.  The  continuance  of  the 
sound,  and  the  power  to  be  heard  at  a  great 
distance,  were  the  principal  tests  of  a  good 
bell. 

Mr.  B.  Denison,  Visitor,  having  been  in- 
vited to  stilte  his  views  on  the  sabject,  ex- 
pressed the  interest  he  felt  in  it,  as  having 
been  intrusted  to  give  directions  for  casting 
the  large  bells  for  the  Westminster  clock ; 
but  there  would  be  hardly  time  for  him  to 
explain  his  views  on  the  present  occasion. 

The  further  discussion  was  accordingly 
adjourned  to  January,  28th  instant. 
(2*0  be  continued.) 


PROPOSED  CANAL  BETWEEN  THE 
ATLANTIC  AND  PACIFIC  OCEANS. 

On  the  evening  of  Tuesday,  April  22, 
Mr.  F.  M.  Kelly,  of  the  United  States,  read 
a  paper  on  the  junction  of  the  Atlantic  and 
Pacific  Oceans,  and  the  practicability  of  a 
ship  canal,  without  locks,  by  the  valley  of 
the  Atrato,  at  the  Institution  of  Civil  En. 
gineers. 

The  route,  more  especially  advocated  in 
the  paper,  would  commence  on  the  Atlantic 
side,  at  the  Estuary  of  the  Atrato,  by 
widening  and  deepening  one  of  its  entrances, 
removing  the  sand  bars,  and  stopping  up, 
by  breakwaters  and  dams,  the  remaining 
mouths,  so  as  to  direct  the  full  force  of  the 
current  into  the  branch  called  Cano  Co- 
quito  ;  or  an  entrance  might  be  effected 
by  a  side  cut  from  the  Bay  into  one  of  the 
mouths,  and  the  erection  of  guard  gates  at 
each  end,  by  stopping  the  current,  would 
prevent  any  deposit,  or  bar  outside.  At  the 
distance  of  two  miles  from  the  mouth,  the 
river  deepened  to  30  feet :  and  from  this  point 
to  the  mouth  of  the  Truando,  was  no  where 
less  than  47  feet,  with  an  average  width  of 
S50  yards.  It  was  then  proposed  to  follow 
the  Truando  for  36  miles,  deepening  and 
widening  its  channel,  where  required,  to  a 
point  named  Townsend's  Junction.  Up 
to  this  point,  the  works  required  would  be 
very  simple,  as  the  banks  were  principally 
levels,  formed  of  sedimentary  deposit,  and 
the  soil  of  the  bed  of  the  river  was  of  the 
same  character.  From  Townsend's  Junc- 
tion, an  open  cut  was  contemplated  for  a 
distance  of  thirteen  miles.  It  was  then  pro- 
posed  to  tunnel  through  the  base  of  the 
ridge,  a  length  of  S^  miles.  A  double  tun- 
nel was  recommended,  as  the  width  (200 
feet),  would  require  a  single  arch  of  too 
great  a  height :  the  division  into  two  arches, 
would  also  have  the  advantage  of  precluding 
any  possibility  of  collision.  The  height 
proposed  (120  feet),  would  be  sufficient  to 
allow  of  the  passage  of  the  largest  vessels^ 
by  merely  lowering  their  top- masts.  From 
the  tunnel  to  the  Pacific,  a  distance  of  eight 


miles,  the  canal  would  follow  the  valley  of  a 
small  stream,  and  debouch  into  Kelley's 
Inlet 

The  line  would  thus  uninterruptedly  pro- 
ceed, without  locks,  direct  south,  from  the 
Bay  of  Candelaria  to  the  Junction  of  the 
Atrato,  7*  15'  N.  Lat.  and  77**  8'  82"  W. 
Long. — a  distance  of  67  miles,  1,436  yards, 
whence  it  would  diverge  by  the  Truando  to 
the  south  west,  and  terminate  at  thePeninsula 
of  Paracuchichi  or  Kelley's  Inlet.  6'  67'  32" 
N.  Lat.  and  78*  W.  Long. — a  disunce  of 
63  miles  1,216  yards.  It  would  thus 
have  a  total  length  of  131  miles,  892 
yards,  with  a  minimum  width  and  depth 
throughout  of  200  feet  and  30  feet,  re- 
spectively.  The  most  important  point  to 
be  considered,  was  the  rate  and  direction 
of  the  flow  of  water,  from  the  junction  of 
the  Truando  with  the  Atrato,  and  the  sup- 
ply which  might  be  depended  on  at  that 
point  It  had  been  ascertained  by  Colonel 
Totton,  the  engineer  of  the  Panama  Rail- 
way, that  the  mean  level  of  the  two  oceans, 
was  very  nearly,  if  not  entirely,  similar.  The 
difference  in  the  height  of  the  tides  at  the 
two  extremities  of  the  proposed  route  was 
found  to  be,  at  the  entrance  of  the  new 
river  in  the  Pacific,  12  feet  6  inches  at 
spring  tides,  and  10  feet  11  inches  at  neap 
tides,  while  the  tidal  wave  of  the  Atlantic  at 
the  mouth  of  the  Atrato,  never  exceeded  2 
feet  at  any  phase  of  the  moon.  After  careful 
observation.  Captain  Kennish  had  fixed  the 
height  of  the  Junction,  at  15*2  feet  above 
the  mean  tidal  level  of  the  two  oceans. 

The  junction  of  the  Truando  with  the 
Atrato,  would  thus  be  9  feet  above  the  Pa- 
cific, at  the  highest  tide,  and  would  flow 
down  it,  with  a  velocity  equal  to  that  head  ; 
while,  at  the  lowest  tide,  the  velocity  would 
be  equal  to  a  head  of  21*45  feet.  The  sum- 
mit being  at  the  same  height  from  the  mean 
level  of  either  ocean,  and  the  distance  being 
nearly  equal,  their  average  rate  of  ciflfrent 
would  be  nearly  the  same— about  2^  miles 
per  hour.  As  far  as  theory  could  elucidate 
the  tidal  influence  of  the  Pacific,  it  would 
extend  to  Townsend's  Junction,  and  pass 
under  the  fresh  water  coming  down  the 
river,  without  commotion  either  at  flood  or 
ebb.  That  part  of  the  river  between  Towns- 
end's  Junction  and  the  Pacific,  would  be 
slightly  agitated  by  the  rise  and  fall  of  the 
tide,  but  the  velocity  of  the  current  would 
be  scarcely  affected. 

By  careful  calculation,  it  had  been  ascer- 
tained,  that  the  discharge  of  the  Atrato  was 
667,014,600  cubic  feet  per  hour,  and  the 
mean  discharge  of  the  new  river  would  ba 
about  42,000,000  cubic  feet  Now,  if  this 
were  faken  solely  from  the  bed  of  the  Atrato, 
it  would  only  reduce  that  river  one-sixteenth, 
and  its  surface  level,  8|  feet,  the  Atrato 
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being  58  feet  deep  at  the  point  of  junction 
with  the  Truaiido. 

The  principal  advantages  which  give  the 
proposed  route  the  pre-eminence  over  all 
others,  were  claimed  to  be : — 

1st.  That  the  two  oceans  could  be  thus 
united,  by  an  open  channel,  without  locks, 
or  any  other  impediment. 

2ndly.  That  the  width  and  depth  would 
be  sufficient  to  allow  of  the  simultaneous 
passage,  up  and  down,  at  all  times,  of  the 
largest  class  of  vessels. 

3rdly.  That  excellent  harbours  existed  at 
both  ends,  requiring  but  little  improvement, 
and  at  all  times,  perfectly  accessible. 

4thly.  That  the  route  passed  through  a 
country  in  undisputed  possession  of  a  legal 
government,  and  among  a  people  favourable 
instead  of  hostile  to  the  undertaking. 

A  summary  of  the  estimated  cost  of  the 
canal,  including  the  works  of  every  kind 
throughout  its  whole  length,  with  light, 
houses,  piers,  depots,  &c.,  as  also  the  ex- 
ecutive,  medical,  and  commissary  depart- 
ments, was  annexed  to  the  paper.  The  total, 
including  all  contingencies,  was  fixed  at 
146,407,042  dollars,  or  £30,000,000.  In 
constructing  the  canal  of  a  width  sufficient 
for  the  passage  of  one  ship  at  a  time,  the 
estimate  would  be  reduced  nearly  one-half. 

The  vast  saving  in  time  and  distance 
which  would  be  effected  by  this  canal,  was 
then  dwelt  upon ;  from  New  York  to  San 
Francisco,  it  would  be  no  less  than  13,000 
mitbs,  and  proportionately  large  for  all  the 
ports  in  the  Pacific.  Details  were  given  of 
the  rapid  development  of  trade,  which  was 
annually  increasing  between  Great  Britain, 
France,  and  the  United  States — and  the 
Pacific;  and  also  an  approximate  calcula- 
tion of  the  commercial  value  of  the  canal. 

In  conclusion,  the  author  repeated,  that 
the  plan  developed  was,  perhaps,  not  the 
only  practicable  one— that  although  the  in- 
focmation  conuined  in  the  paper  had  been 
obtained,  by  sending  to  the  Isthmus  four 
different  corps  of  engineers,  fully  provided 
with  instruments  for  levelling  and  survey- 
ing, and  they  had  made  complete  plans  and 
sections  of  the  route — yet  that  a  more  ex- 
tended survey  might  suggest  the  superiority 
of  selecting  bome  other  affluent  of  the  Atrato, 
and  some  other  terminus  on  the  Pacific 
His  principal  object  had  been,  to  show  the 
practicability  of  communication  between 
the  two  oceans  by  the  valley  of  the  Atrato, 
and  that  it  possessed  peculiar  advantages 
for  rendering  that  communication  as  large 
and  open  as  the  present  wants  of  commerce 
imperatively  required.  If  such  was  the 
case,  he  thought,  that  it  was  worthy  of  an 
official  survey  and  thorough  examination, 
by  the  governments  of  the  great  commercial 
nationa  of  tht  world. 


.ON  PHOTO-GALVANOGRAPHY; 

OR,  ENGRAVING  BT  LIGHT  AND  BLBC- 
TRICITY. 

Herr  Paul  Pretsch,  late  Manager  of 
the  Imperial  Printing  Office,  Vienna,  has 
invented,  and  is  now  perfecting,  a  very  re- 
markable method  of  engraving,  by  the  com- 
bined processes  of  photography  and  electri- 
city. The  following  description  of  his 
invention  is  from  a  lecture  delivered  by 
him,  on  the  23rd  ult.,  at  the  Society  of 
ArU: 

My  invention  consists  in  adapting  the 
photographic  process  to  the  purpose  of 
obtaining  a  raised  or  sunk  design  on  a  glass 
or  other  suitable  plate  covered  with  gluti- 
nous substances,  mixed  with  photographic 
materials,  which  design  can  then  be  copied 
by  the  electrotype  process,  so  as  to  procure 
plates  suitable  for  printing  purposes.  The 
operator  first  coats  a  glass  plate  with  a 
gelatinous  or  glutinous  solution,  suitably 
prepared  with  chemical  ingredients,  sensi- 
tive to  light,  as  follows : — One  part  of  clear 
glue  is  soaked  in  about  10  parts  of  distilled 
water,  but  the  quantity  of  water  depends 
upon  the  strength  of  the  glue  and  the  state 
of  the  atmosphere  Meanwhile,  there  are 
prepared  three  different  solutions,  viz.,  a 
very  strong  solution  of  bichromate  of  potass, 
a  solution  of  nitrate  of  silver,  and  a  weak 
solution  of  iodide  of  potassium.  The  glue 
is  dissolved  by  heat,  and  a  small  quantity  of 
it  is  added  to  each  of  the  two  solutions  of 
silver  and  iodide.  The  remaining  greater 
portion  of  the  glue  is  kept  warm,  the  solu- 
tion of  bichromate  of  potass  added,  and  well 
mixed.  After  which  the  small  portion  of 
the  glue  with  silver  is  added,  and  also  mixed 
well,  and  allowed  about  ten  minutes  time 
for  combining.  Finally,  the  small  portion 
of  .the  glue  with  the  iodide  is  added,  the 
whole  mixture  strained,  and  it  is  then  ready 
to  be  poured  on  the  plates  of  glass  or  other 
suitable  material.  When  dry,  the  coated 
plate  is  ready  for  exposure.  The  photo- 
graphic picture,  the  drawing,  print,  or  other 
subject  to  be  copied,  being  laid  on  the  pre- 
pared coated  surface,  they  are  to  be  placed 
together  in  a  photographic  copying  frame, 
and  exposed  to  the  influence  of  the  light. 
Afler  a  sufficient  exposure,  which  is  exceed- 
ingly variable,  according  to  the  intensity  of 
the  light,  the  plate  is  taken  out  from  the 
copying  frame,  when  it  will  be  found  to  ex- 
hibit a  faint  picture  on  the  smooth  surface 
of  the  sensitive  coating.  It  is  then  washed 
with  water,  or  a  solution  of  borax,  or  ot 
carbonate  of  soda,  as  may  be  necessary. 
The  whole  image  comes  out  in  relief  with 
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all  its  details,  and,  when  properly  done,  witb 
all  its  brilliancy. 

If  the  original  is  a  photograph,  chalk, 
sepia,  or  Indian  ink  drawing,  the  copy  re- 
presents the  difierent  tints  in  grains ;  if  in 
lines,  the  copy  will  reproduce  the  lines. 

When  sufficiently  developed,  it  must  he 
washed  with  spirits  of  wine.  The  surplus 
moisture  is  removed,  and  the  plate  is  covered 
with  a  mixture  of  copal  varnish  diluted  with 
spirits  of  turpentine.  After  some  time,  the 
superfluous  varnish  must  be  removed  by  oil 
of  turpentine,  and  the  plate  treated  again, 
or  immersed  in  a  very  weak  solution  of  tan- 
nin or  other  astringent  liquid.  During  this 
part  of  the  process  the  plate  must  be  care- 
fully watched  and  removed  as  soon  as  the 
picture  or  design  is  considered  sufficiently 
raised ;  it  is  then  washed  in  water  and  dried. 
In  this  state  the  plate  is  ready  to  be  cppi^d. 
This  may  be  effected  by  the  customary  me- 
thods of  rendering  the  coating  conducting, 
and  placing  it  in  the  electrotype  apparatus, 
producing  an  intaglio  copper-plate ;  or,  if 
first  moulded,  the  intaglio  mould  furnishes 
the  means  of  obtaining  a  relievo  plate  by  elec- 
tro, deposition  in  a  similar  way.  To  produce 
a  sunk  design  on  the  prepared  plates,  I  pro- 
ceed as  before,  but  after  washing  with  the 
spirits  of  wine  the  plate  must  be  dried  on  a 
warm  place,  and  in  due  time  the  picture  or 
design  will  appear  sunk  like  an  engraved 
plate.  The  printing  plates  are  produced  as 
before  described. 

If  an  intaglio  plate  is  made,  it  may  be 
printed  from  at  the  common  copperplate  print- 
ing press ;  on  the  other  hand,  the  relievo  plate 
may  either  serve  as  the  matrix  for  producing 
an  intaglio  printing  plate,  or  it  may  be  itself 
employed  in  "  surface "  printing,  like  a 
wood- cut.  In  the  latter  case,  the  narrow 
lines  of  the  impression  being  sufficiently 
raised,  the  broad  white  spaces  must  be  cut 
out  on  the  printing-plate,  or  built  up  in  the 
matrix.  The  common,  well-known  stereo- 
type  process  also  affords  another  means  of 
producing  the  necessary  plate. 

It  is  well  known  to  practical  men  that 
any  impression  made  by  fatty  ink  can  be 
transferred  on  stone  or  zinc,  for  the  purpose 
of  printing  from  it  in  a  chemical  way.  This 
method  can  be  also  used  in  the  present  pro- 
cess,, and  there  are  some  hopes  of  obtaining 
a  good  impression  from  the  first  glass  plate, 
which  can  be  transferred  and  printed. 

After  the  delivery  of  the  lecture,  Mr. 
Roger  Fen  ton,  the  recent  Hon.  Secretary 
of  the  Photographic  Society,  spoke  very 
highly  of  the  merits  of  the  invention,  and 
the  progress  made  in  the  development  of  it 
during  his  absence  in  the  Crimea. 


ON  OSMODIC  FORCE. 

ESSAT  IN  REFERENCE  TO  PROFESBOR 
GRAHAM'S  PAPER  ON  THE  **  OSMODIC 
FORCE"  IN  THE  ''PHILOSOPHICAL 
TRANSACTIONS,"    1853. 

BY  HORATIO   PRATER,  ESQ. 

Having  just  read  a  good  commentary  on 
this  paper  contained  in  iheJtheneo  Italiano, 
for  July,  1854,  I  propose  in  the  present 
place  to  make  some  extracts  from  the  same, 
and  also  to  add  some  of  my  own  opinions. 

Graham  concludes  from  his  experiments, 
that  both  acids,  alkalies,  and  also  some 
neutral  salts,  &c.,  produce  a  cfiemical  action 
on  the  septum,  and  that  such  chemical 
action  is  the  real  cause  of  the  motion. 
"  Thus,**  says  he,  "  when  the  septum  is 
made  to  consist  of  leather,  gypsum,  or 
cakes  of  charcoal  powder,  no  motion  takes 
place  in  the  fluid,because  no  chemical  action 
can  take  on  septa  composed  of  such  mate- 
rials." He  continues,  "  the  action  of  mu- 
riate of  soda  is  only  about  2  ;  whereas  that 
of  carbonate  of  potass  is  439,"*  and  judging 
from  this  and  one  or  two  other  cases,  we 
might  at  first  sight  be  inclined  to  adopt 
Graham's  opinion ;  particularly  when  we 
find  muriatic  acid  92  and  oxalic  acid  148, 
which,  judging  from  a  paper  Dutrochet 
(the  discoverer  of  the  action)  many  years 
back,  wrote  on  this  subject,  is  probably 
rather  under,  than  over-rated. 

But,  unfortunately  for  Graham's  opinion, 
we  find  by  his  own  experiments,  that  phos- 
phate of  soda  is  311,  and  muriate  of  alumi- 
num, is  as  high  as  540 1  But  in  these 
cases,  a  chemical  action,  strictly  so  called, 
cannot  take  place ;  though  perhaps  in  the 
latter  a  degree  of  constriction  is  produced 
in  the  membrane  by  astringencyf  but  which, 
by  the  way,  should  rather,  d  jniori,  have 
been  considered  as  uf\favourable  to  the 
motion. 

Admitting,  therefore,  the  possibility  of 
chemical  action  increasing  the  power  of 
motion  on  some  occasions,  inasmuch  as  it 
certainly,  sometimes,  makes  the  atoms  of 
matter  move  more  quickly,  1  conclude  that, 
per  5f,  it  is  wholly  inadequate  to  explain 
the  effect.  Graham  does  not  appear  to 
have  mentioned  the  peculiar  kind  of  mo- 
tion, according  to  Liebig,  produced  by  fer- 
mentation, in  reference  to  this  subject,  but 
I  apprehend  the  "  osmodic  motion  '*  is 
more  nearly  allied  to  this  kind  of  motion, 
than  it  is  to  that  of  chemical  affinity.  And 
this  opinion  is  further  supported  by  the 
fact,  that,  when  the  septum  consists  of  the 
unalterable,  or  nearly  so,  materials  already 

*  He  found  when  these  solutions  were  mixed  in 
equal  proportions,  the  former  almost  entirely  de- 
stroyed the  action  of  the  latter  1    (Op.  cit.  p.  45.) 
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mentioned  [riz.,  leather,  &o.],  no  motion 
takes  place.      That  the  septum  much  in- 
creases this  "  difiusive  motion,"  there  can 
be  no  doubt ;  although  the  instances  quoted 
by   the  Jtheneo,  from  the  experiments  of 
Dorobeiner,    Magnus,  Baumgartner,    and 
Graham's  previous  researches  on  *'  gaseous 
diffusion,"  show  that  as  there  is  motion  in 
these  cases  vriihout  septa,  it  should  probably 
be  referred,  even   to  a  still  more  general 
principle  than  that  of  fermentation.  But  still, 
as  when  an  alkali  or  an  acid  is  used,  direct 
chemical  action  is  produced  on  the  septum, 
and  when  muriate  of  aluminum,  probably  an 
astringent  eflfeot,  all  this  is  in  favour  of  the 
septum — sometimes  in  one  way  and  some- 
times in  another — communicating  the  mo- 
tion imparted   to  it  by   chemical  action, 
astringency,  &c.,  to  the  fluid ;  and  in  this 
respect  does  such  motion  seem  to  resemble 
most  closely  the  motion  in  fermentatiof^n 
which  the  solid  matter  of  yeast  imparts  the 
motion  going  on  in  itself  to  the  surround- 
ing fluid.    But  here  the  analogy  ends ;  for 
mere  motion  and  not  decomposing  motion, 
is  imparted  to  the  fluids  in  **  Endosmose." 
This  reflection  shows  the  necessity  of  re- 
sorting,  for  explanation,  to  some  still  more 
general  power  of  motion  in  nature.    This 
Fusinieri  did  some  years  back,  when   he 
experimented  as  to  the  cause  of  the  gradual 
rise  of  the  saline  film  which  attaches  itself 
to  the  sides  of  the  vessel,  in  which  certain 
saline  solutions  are  left  to  evaporate  spon- 
taneously.    He  said  this,  and  other  facts, 
and  among  them  "  Endosmose"  proved  the 
existence   in   the  atoms   of  matter  of  an 
*'  expansive  power ;"  and  the  writer  in  the 
Jtheneo  adopts  this  view,  and  in  one  place 
— perhaps  unintentionally — lets  drop   the 
expression,  "  spontaneous  motion."     This, 
however,  is  going  probably  as  much  too  far 
in  what  some  of  our  Fellows  of  the  Royal 
Society  would  no  doubt,  though  incorrectly, 
call  the  irreligious  direction,   as  the  ex- 
pression of  Fusinieri  does  on  the  opposite 
side;  for  every   person  must  see  that  he 
really  means  thereby  "inherent  activity" 
— a  term  used  many  years  back  by   the 

f  resent  writer  in  the  Mechanics*  Magazine, 
adopted  this  for  the  title  of  a  long  Essay 
on  the  particular  phenomena  which  ap- 
peared to  be  explicable  only  on  the  suppo- 
sition of  such  being  a  property  of  the  atoms 
of  matter,  just  as  the  tns  inertia  is  of 
masses.  *'  Expansive  power,"  has  also,  I 
apprehend,  the  inconvenience  of  not  exactly 
expressing  Fusinieri' s  real  meaning ;  for 
surely  he  could  not  have  conceived  the 
atoms  themselves  to  expand  ?  but  only  the 
▼old  or  space  between  them.  Hence  he 
ahould  have  called  it  **  active  **  power,  but 
not  "  spontaneous  power,"  as  the  writer  in 
the  Atheneo  onoe  does,  since  these  powers 
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are  not  necessarily  the  same.  The  human 
intellect  seems  incapable  of  arriving  at 
exact  truth  on  this  point;  and  it  is  certainly 
the  business  of  a  philosopher  to  shock  the 
prejudices  (if  I  may  so  call  them)  of  the 
saintly  part  of  the  community  as  little  as 
can  consistently  he  done,  without  injury  to 
the  great  object  not  only  of  his  search,  but 
of  his  actual  existence— viz.,  truth.  In 
consequence,  while  I  decidedly  adopt  the 
term  "  inherent  activity  "  on  this  occasion, 
I  maintain  there  is  nothing  irreligious  in 
the  expression,  though  such  is,  as  appears 
to  me,  the  false  state  of  "religious  feeling'* 
in  this  respect  among  us,  that  such  a  term 
would,  by  the  Royal  and  other  scientific 
societies,  be,  I  doubt  not,  almost  unani- 
mously Toted  highly  profane,  or,  at  least, 
censurable. 


SURPLUS  FROM  PATENT  OFFICE 
FEES. 

The  committee  appointed  by  the  council 
to  consider  and  report  on  the  letter  of  Sir 
Joseph  Paxton,  met  on  Thursday,  the  17th 
ult,  at  the  Society's  house,  Sir  Joseph 
Paxton,  M.P.,  in  the  chair. 

The  secretary  read  a  report  from  the 
sub- committee,  appointed  at  the  previous 
meeting  of  the  committee  of  the  Society  of 
Arts,*  "  to  consider  the  details  requisite  to 
be  carried  out  for  placing  the  Patent  Office 
in  a  state  of  efficiency." 

The  sub- committee,  considering  the 
great  difficulties  which  would  attend  any 
proposal  to  alter  the  existing  law  of  patents 
for  inventions,  have  confined  their  atten- 
tion to  such  suggestions  for  the  further 
improvement  of  Uie  patent  system  as  may 
be  carried  out  without  the  necessity  of 
fresh  legislation.  Acting  under  this  con- 
sideration, they  recommend  that  the  fol- 
lowing suggestions  should  be  adopted  : — 

1.  That  the  whole  revenue  derived  from 
the  fees  paid  for  letters- patent  should  be 
appropriated  to  such  purposes  as  will  pro- 
mote the  beneficial  operation  and  improve- 
ment of  the  patent  system,  and  encourage 
and  aid  the  progress  of  invention. 

2.  That  proper  and  suitable  buildings 
should  be  provided  for  the  offices  of  the 
commissioners  of  patents. 

3.  That  the  printing  of  all  the  specifica- 
tions filed  previously  to  1852  be  completed 
as  soon  as  possible ;  and  that,  where  it  is 
advisable,  they  should  be  classified  in 
regular  series. 

4.  That  the  library  which  has  been 
opened  for  the  use  of  the  public  in  connec- 
tion with  the    specifications  and  indexes, 


•  See  Meckanieif  Ma^^'ve  for  Feb.  10, 1856. 
No.  1697,  p.  1  9. 
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under  fhe  Act  of  1852,  be  further  extended, 
and  that  better  accomniodatioa  be  pro- 
vided for  those  who  visit  it  for  the  purposes 
of  consultation. 

5.  That  the  system  adopted  by  the  Com- 
missioners of  presenting  copies  of  their  pub- 
lications to  all  free  libraries  in  this  country, 
and  of  interchanging  them  for  the  official 
publications  of  foreign  countries,  be  carried 
out  on  a  most  liberal  scale. 

6.  That  the  system  of  indexing  and  clas- 
sifying,  found  so  efficient  in  the  case  of 
English  patents,  be  applied  as  far  as  pos- 
sible to  the  foreign  publications  relative 
to  foreign  patents  which  have  been,  or  here- 
after may  be,  procured  by  the  Patent  Office, 
80  as  to  afford  the  English  inventor  every 
facility  for  obtaining  information  respecting 
foreign  inventions. 

7.  That  a  judiciously  selected  series  of 
models  be  collected,  and  arranged  so  as 
to  mark  and  illustrate  the  progress  of  in- 
vention* in  the  leading  branches  of  art  and 
manufacture. 

8.  That  the  system  of  registering  pro- 
prietors of  letters  patent  as  now  adopted  in 
the  Patent  Office,  be  rendered  more  simple. 

The  committee  resolved  that  the  report 
be  received  and  adopted,  and  also  that  a 
memorial  be  addressed  to  the  commis- 
sioners embodying  the  report ;  that  it  be 
laid  before  the  council  of  the  Society  of 
Arts ;  and  that  the  council  be  requested  to 
communicate  with  the  commissioners,  and 
ascertain  when  they  will  receive  a  deputa- 
tion with  the  memorial. 


LOMAX'S    IMPROVEMENTS  IN 
STEAM  ENGINES. 

Mr.  W.  Rothwell  Lomax,  of  Ham- 
mersmith,  has  patented  the  following  im- 
provements in  steam  engines.  In  order  to 
use  the  steam  advantageously  an  expansion 
valve  is  employed,  which  has  a  seat  formed 
in  the  following  manner :  there  are  two 
openings  with  passages  which  conduct  the 
steam  to  the  ordinary  valve  box,  and,  in 
addition  to  these  openings  on  the  face  of 
the  seat  of  the  valve,  there  are  two  recesses 
which  extend  to  a  greater  radius  than  the 
opening,  and  are  so  formed  that  when  the 
two  hollow  parts  of  the  rotating  valve,  which 
are  of  the  form  of  the  openings  through 
the  seat,  partly  cover  the  recesses  in  the 
seat,  and  also  the  openings  (which  lead  to 
the  ordinary  valve  box)  steam  will  pass 
from  the  expansion  valve  to  the  ordinary 
valve  box ;  but  when  the  hollows  or  recesses 
in  the  rotating  valve  only  cover  the  opening 
through  the  seat,  no  steam  will  pass  from 
the  expansion  valve  to  the  engine.  The 
rotatory  valve  receives  motion  from  the  en- 


gine  by  a  strap  or  band.  Although  the 
valve  is  described  as  having  two  recesses, 
and  the  seat  as  having  two  openings 
through  it,  this  may  be  varied ;  in  one 
revolution  of  the  expansion  valve  the  steam 
may  be  admitted  and  cut  off  more  than 
once. 

In  order  to  govern  and  regulate  the  ad- 
mission of  steam  from  the  boiler  to  the 
engine,  the  patentee  employs  one  fixed 
crank  or  arm  on  the  shaft,  and  another 
crank  or  arm  which  is  moveable,  on  -the 
shaft,  and  a  spring  or  springs  are  interposed 
between  the  moveable  and  fixed  arms  or 
cranks,  so  that  the  driving  will  be  through 
the  spring  or  springs.  On  the  boss  of  the 
moveable  arm  are  a  series  of  inclines  which 
correspond  with  a  series  of  inclines  on  a 
sliding  collar  on  the  shaft,  which  collar  is 
constantly  pressed  towards  the  boss  by  a 
spring  or  springs.  The  collar  acts  on  the 
end  of  a  lever  which  acts  on  the  throttle 
valve ;  hence,  when  an  excess  of  steam 
passes  to  the  engine,  the  lever  is  acted  on 
by  the  collar ;  or,  in  place  thereof,  the  two 
sets  of  inclines  may  be  on  an  axis,  and 
acted  on  by  the  vibration  of  a  pendulum,  or 
by  an  apparatus  acting  in  a  similar  manner 
to  a  pendulum ;  and  when  the  driving  is 
through  a  secondary  axis,  then  the  first  and 
second  axes  are  geared  together  by  two 
spur  or  cog  wheels,  and  the  end  of  the 
second  axis  is  carried  by  a  lever,  so  that  the 
end  of  it  may  rise  and  fall ;  one  end  of  the 
lever  is  carried  and  moved  on  the  main 
shaft  or  axis  of  the  engine,  the  other  end  of 
the  lever  gives  motion  to  the  throttle  valve, 
and  is  resisted  by  a  spring  or  springy 


BIDDELL'S  IMPROVEMENTS  IN 
RAILWAY  CROSSINGS. 
Mr.  G.  a.  Biddell,  of  Ipswich,  has 
recently  introduced  certain  improvements 
which  relate  to  those  parts  of  the  wing  rails 
of  crossings  which  are  subject  to  the  great- 
est wear,  and  consist  in  manufacturing 
them  of  cast-iron,  so  that  the  parts  subject 
to  wear  from  the  action  of  the  carriage 
wheels  shall  be  very  hard,  this  hardness 
being  produced  either  by  using  hard  white 
iron,  or  by  the  ordinary  method  of  chilling 
cast-iron,  which  is  the  plan  preferred.  If 
hard  white  metal  is  in  part  used  in  the  ma- 
nufacture of  these  crossings,  whether  with 
or  without  the  method  for  **  chilling,"  it 
should  be  used  in  the  following  manner; 
viz.,  the  surface  of  the  wing  rails  upon 
which  the  wheels  are  intended  to  run  should 
form  the  lower  portion  of  the  mould  so  as 
to  receive  the  hard  white  rafttal  which  must 
be  the  first  portion  poured  in,  and  immedi- 
ately  afterwards  the  ordinary  metal  must  be 
poured  in,  so  as  to  form  a  perfect  union  of 
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the  two  kinds  of  metal.  The  object  of  thui 
using  two  different  kinds  of  cast-iron  are  to 
ensure  a  hard  wearing  surface,  and  to  ob- 
(ain  greater  strength  with  the  same  quan- 
tity of  iron.  Mr.  Biddell*s  improvements 
also  consist  in  making  the  bent  portion  of 
the  wing  rails,  and  a  considerable  portion 
of  the  point  rails,  as  nearly  as  practicable 
one  oompaot  and  solid  mass  of  iron,  so  that, 
their  relative  positions  are  unalterable  when 
once  manufactured,  and  secure  against  the 
casualties  which  so  frequently  happen  from 
the  effects  of  ignoranoe,  earelesHness,  or 
neglect  Another  advantage  consists  in  the 
facility  offered  in  laying  down  crossings  of 
this  kind,  as  none  of  the  ordinary  rails 
forming  the  permanent  way  upon  which  the 
wheels  run  require  to  be  bent  or  cut. 


DURANT'S    I^EGISTERING    APPA- 
RATUS FOR  PUBLIC  CARRIAGES. 

A.  DuRANT,  Esq.,  of  Tong  Castle,  Salop, 
has  recently  patented  in  this  country  an 
invention  which  consists  of  an  apparatus  to 
be  called  a  **  Monitor,"  for  indicating  the 
number  of  passengers  entering  a  public 
carriage*  For  this  purpose  motion  is  com- 
municated to  a  pointer  from  a  moveable 
step,  on  a  passenger  entering  a  carriage; 
the  pointer  is  acted  on  by  a  spiral  spring 
tending  to  force  it  outwards,  so  that  when  it 
has  made  one  revolution  in  a  circular  groove 
on  the  dial,  it  is  by  the  spring  forced  out- 
wards and  caused  to  enter  another  circular 
groove,  around  which  it  passes,  step  by  step, 
as  passengers  enter,  or  disUnces  are  told, 
till  the  pointer  arrives  at  the  end  of  the 
second  groove,  when  it  is  sgain  forced  out- 
wards and  enters  a  third  groove. 

In  order  to  ascertain  more  psrticularly 
how  far  passengers  in  cabs,  or  such  like 
carriages  have  travelled,  the  seats  are 
hinged,  and  by  springs  and  levers,  are  held 
up,  by  which  means  the  counting  instru- 
ments are  kept  out  of  action  so  long  as 
there  are  no  passengers,  but  so  soon  as  the 
•eats  are  depressed  by  passengers  sitting 
thereon,  the  measuring  and  counting  of  dis- 
tance proceeds,  and  is  recorded  by  the  dial ; 
and  in  order  that  the  time  also  may  be  in- 
dicated, a  time-keeper  and  a  second  hand 
on  a  similar  principle  are  oombined  with 
the  apparatus  on  the  same  dial  if  necessary. 


IMPROVEMENTS  IN  CUTTING 
STONE. 

M.  Eugene  Chevallibr  has  recently 
introduced  a  method  of  combining  mechani- 
cal parts  into  a  machine,  in  such  manner 
that  quick  motion  may  be  given  to  a  wire, 


and  be  the  means,  when  aided  by  a  con- 
stant supply  of  sand  or  grit  and  water,  of 
cutting  stone.  The  wire,  by  the  arrange- 
ment of  the  machinery,  is  caused  to  enter 
further  and  further  into  the  stone,  accord- 
ing  as  the  cut  into  the  stone  is  accom. 
plished.  For  this  purpose  an  endless  wire, 
of  soft  iron  by  preference,  is  placed  on  (wo 
grooved  pulleys  which  are  at  a  distance 
apart.  One  of  the  grooved  pulleys  is  driven 
or  caused  to  rotate  by  any  suiuble  power, 
by  which  a  quick  motion  is  communicated 
by  a  band  of  wire,  which  is  kept  distended 
by  a  weighted  pulley  acting  on  a  part  of 
the  endless  band  of  wire,  at  a  distance 
from  where  the  cut  is  being  made  by  an- 
other part  of  the  endless  wire.  The  stone 
to  be  cut  (when  the  cut  is  to  pass  com- 
pletely through  it)  is  placed  on  a  suitable 
bed  or  stand  so  as  to  be  supported  above 
the  level  of  the  floor  between  the  two  pulleys 
or  wheels  which  carry  and  give  motion  to 
the  endless  wire.  The  endless  band  of  wire 
is  not  held  in  straight  lincH  between  the 
peripheries  of  the  two  pulleys  or  wheels, 
being  too  long  to  do  so.  Hence,  as  the  cut 
is  made  into  the  stone,  that  part  of  the  wire 
which  is  for  the  time  being  making  the  cut 
may  at  starting  be  considerably  out  of  the 
straight  line,  whilst  the  part  p  cssed  on  to 
give  the  tension  mny  be  more  nearly  in  a 
straight  line,  and  may  be  mo.  e  and  more 
pressed  into  a  curved  line  as  the  out  is 
made  more  and  more  deep  into  the  stone. 
Each  machine  may  be  made  with  one  or 
more  cutting  wires. 

This  method  of  cutting  stone  has  very 
recently  been  patented  in  this  country  for 
the  inventor,  by  Mr.  Charles  Manby,  Secre- 
tary to  the  Institution  of  Civil  Engineers. 


MARCHINTON'S  IMPROVEMENTS 
IN  VICES. 
Mr.  J.  M.  Marchinton,  of  Bruce  Works, 
Sheffield,  has  recently  patented  certain  ad- 
justable vices  of  a  simple  and  economical 
form,  whereby  the  jaws  of  the  vice  may  be 
adjusted  to  grip  tapered  objects,  and  also 
to  take  in  a  greater  variety  of  sizes  of  ob- 
jects than  the  ordinary  existing  vices.  The 
jaws  are  opened  or  closed  by  a  screw  in  the 
ordinary  manner;  but,  according  to  one 
modification,  the  front  jaw  is  hinged  at  the 
lower  end  of  its  shank  to  a  joint  piece, 
which  is  also  hinged  so  as  to  turn  horizon- 
tally on  a  vertical  joint  pin,  passed  through 
a  projecting  lug  in  the  main  stem  or  shank 
of  the  back  or  fixed  jaw.  By  these  means 
the  front  jaw  can  be  turned  and  be  adjusted 
to  tapered  objects  so  as  to  grip  them  more 
firmly  than  can  be  effected  by  vices  of  the 
ordinary  construction.    The  upper  portion 
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of  the  shank  of  the  back  jaw  is  embraced  by 
a  collar  fixed  to  the  work-bench  ;  it  is  made 
octagonal  or  polygonal  at  the  part  where  it 
passes  through  the  collar^  and  is  tightened 
or  fixed  in  any  desired  position,  according 
to  the  object  to  be  gripped,  by  means  of  a 
key  passed  through  the  collar. 

In  another  modification,  the  shank  of  the 
front  jaw  is  hinged  to  a  joint-piece,  which 
is  also  hinged  to  turn  horizontally  on  the 
end  of  a  square  sliding  bar,  passing  through 
the  stem  of  the  back  jaw,  in  place  of  being 
hinged  to  a  lug  in  the  stem  itself,  as  in  the 
former  arrangement  By  this  latter  arrange- 
ment the  front  jaw  may  be  slid  in  or  out  by 
simply  adjusting  •  the  square  sliding  bar, 
which  is  effected  by  means  of  a  small  lever 
handle  and  a  link,  which  is  jointed  at  one 
end  to  the  handle,  and  at  its  other  end  to 
the  sliding  bar. 

Helical  springs  are  in  all  cases  substi- 
tuted by  Mr.  Marchinton  for  the  ordinary 
blade  springs,  the  helical  springs  being  made 
to'expand  ▼ertically,  and  press  against  a  pro- 
jecting lip  or  flange  on  the  inner  side  of 
the'shank  of  the  front  jaw,  whilst  their  lower 
ends  rest  upon  the  hinged  ioint-pieee  be- 
fore described . 


BOBBIN  NET  OR  TWIST  LACE 
MACHINES. 

Mr.  F.  Rainpord  En sor,  of  the  Park, 
Nottingham,  has  recently  improved  the 
above  machines  by  an  invention,  the  object 
of  which  is  to  admit  of  the  use  of  a  greater 
number  of  warp  threads  than  is  at  present 
used.  For  this  pur;  ose,  the  front  and  back 
combs  (such  as  have  been  heretofore  used) 
are  placed  at  a  considerable  distance  apart, 
and  a  third  comb  is  introduced  between 
them,  of  small  dimensions  compared  with 
the  other  combs,  and  simply  suitable  for 
aiding  to  support  and 'guide  the  carriages 
in  their  passage  from,  and  to  the  front  and 
back  combs,  and  unsuitable  to  act  as  an 
independent  comb  to  receive  and  alone  sup- 
port,  the  carriages. '  In  the  space  between 
the.  back  and  middle  comb,  and  between  the 
front  .and.  middle;  comb,  the.  warp  threads 
pass,  the.extent  of^  such  space  for.receiving 
the  warp  threads  being  o9n6iderably  greater 
than  could  be  obtained  between  the  front 
and  back  combs  if  no  intermediate  comb 
were  employed. 

♦ 
NOTE  ON  TONNAGE  ADMEA- 
SUREMENT. 

Owing  to  an  accidental  circumstance,  the 
«  Note  on  Tonnage  Admeasurement "  in  our 
last  week's  Number  did  not  receive  a  final 
editorial  revision,  in  consequence  of  which 
MTeral  typographical  errors  remained  un- 


corrected. That  none  of  our  readers  maj 
be  thereby  puzzled  or  misled,  we  subjoin 
the  necessary  corrections : 

Page  892,  column  1,  lines  14  and  13  from 
bottom, /or  "  ABCB  "  read  "  ABCD,"  and 
for  "  AECD  "  read  "  AECB." 

Page  892,  column  2,  line  16  from  bottooi, 
for  "P^  Q^,  Q  R,"  read  "P^  Q,  a  R," 
•and  line  18  from  bottom,  for  **  Since  HM/' 
read  "  Since  A^M." 

Page  393,  column  1,  line  5  from  bottom, 
for  "Fqr  read" pqJ' 

Page  393,  column  2,  line  14  from  top,ybr 
**  interval  p,"  read  **  interval  «,"  and  be- 
tween the  9th  and  10th  lines  from  top  Intro- 
duce the  line  **  &c.  =&c." 

In  the  11th  line  on  page  893,  (which  line 
extends  across  the  page,)  the  middle  term 
should  be  "  4  (a^+a^+a^+  &c.  +  o^,).'* 

The  sense  of  the  text  would  be  improved 
if  after  the  letters  "  DE  "•  in  the  last  line  of 
the  1st  column,  on  page  893,  the  words 
<<  proportional  to  these  sereral  cubic  con- 
tents" were  added. 


GOVERNMENTAL   INSANITY! 

PUTTING  OUT  OP  THE  WAY  THE  ART  AND 
TRADE  COLLECTIONS  OF  LONDON. 

To  the  Edilor  qf  the  Mechania*  Magaxime, 

Sir, — ^Truth  is  occasionally  to  be  sought 
for  at  a  great  distance  of  time  or  space.  I 
perceive  by  a  late  paper  of  New  South 
Wales,  that  the  legislative  opposition  of  that 
province  charges  some  acts  of  the  British 
Colonial  Gorernment  with  the  stigma  of 
demonstrating  insanity .  That  is  hitting  (he 
nail  in  its  right  place.  This  appellation 
is,  in  my  opinion,  applicable  to  the  idea — 
(aye,  and  partly  carried  out  plan)  of  placing 
the  Marlborough-House  collections,  the 
Trade  collection,  the  Patent  Museum,  the 
Educational  Museum,  and  the  Museum  of 
Animal  Produce,  in  a  building  situate  on 
the  Kensington  Gore  Estate,  nearly  three 
miles  from^  St.  Paul's  I  I  would  defy  the 
combined  folly  of  Bedlam  to  engender  a 
plan  more  foolish  and  wicked.  I  have  been 
for  the  last  nineteen  years  a  reader  at  the 
British  Museum  Library,  and  when  the 
world  oppresses  me  to  the  very  worst  pitch, 
I  go,  often  on  a  clear  sunny  afternoon, 
amongst  the  sculptures  of  the  Parthenon ; 
but  I  am  quite  convinced,  that  if  the  British 
Museum  had  been  situated  at  Kensington, 
I  should  not  have  gone  there  nineteen  times 
in  the  nineteen  years.  And  I  am  not  one 
of  the  poorest ;  neither  am  I  a  striving  ap- 
prentice, like  Whittington,  the  French 
potter  Palissy,  and  other  persons,  who 
I  may,  perhaps,  once  in  a  month  oontriTe 
'  to  get  half  an  hour's  time  to  go  to  see  a  col- 
'  lection  of  the  kind,  with  a  rough  bit  of  j 
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Ill  and  icrap  of  paper  in  their  hand.  It  is 
oaly  by  closely  adhering  to  the  utterance 
ol  the  younger  Jonathan  at  the  gold  fields, 
tikat  we  can  express  the  utter  disgust  such 
a  measure  must  occasion,  especially  when 
luch  stupendous  spaces  as  the  old  Fleet 
Prison  and  Smithfield  Market  are  at  hand. 
I  am,  Sir,  yours,  &e., 
15,  Oower-street,  April  19.         J.  LoTSKY. 

MECHANICAL  LOCOMOTION.* ! 
. ,  7*0  the  Editor  qf  the  Meehanict'  Magazine, 

Sir, — I  did  hope  that  it  would  not  hare 
been  necessary  for  me  to  hare  written  again 
on  the  subject  of  the  locomotive  lerer,  but 
the  very  extraordinary  character  of  the 
reply  which  your  correspondent  "  W."  has 
given  to  my  last  eommunioation  compels 
me  to  take  some  slight  notice  of  it ;  not, 
however,  for  the  purpose  of  continuing  or 
enforcing  the  argument  —  for  "W.,"  by 
ceasing  to  maintain  his  own  views,  and 
literally  adopting  mine,  has  tacitly  acknow- 
ledged himself  to  be  placed  hort  de  combat — 
but  for  the  purpose  of  rebuking  the  spirit 
and  temper  which  he  baa  chosen  to  impart 
to  the  discussion.  I  was  prepared  to  ex- 
pect and  to  excuse  some  little  ebullition  of 
feeling  ;  for  to  a  gentleman  who  indulges  in 
the  supercilious  tone  which  he  adopts  to- 
wards practical  men,  it  must  have  been 
yery  annoying  to  have  been  detected  by  one 
of  that  class  in  a  blunder  so  gross  as  to 
be  paralleled  only^  by  an  Irish  bull,  and 
that  too  in  spite  of  Uie  parade  of  mathe- 
mhtical  learning  under  which  it  was  con- 
cealed. Still  the  anonymous  character  of 
your  correspondent  should,  aocording  to  my 
notions  of  good  taste,  have  suggested  a 
certain  degree  of  moderation ;  but  it  is  in 
vain  to  expect  good  taste  when  even  good 
fidth  is  not  to  be  found.  •  •  •  To  what 
extent  a  charge  of  this  kind  can  be  brought 
against  your  correspondent  is  for  your 
readers  to  say,  aAer  comparing  the  follow- 
ing quotations,  being  ray  own  statements 
and  "  W'a."  version  of  them. 

•*  I  wish  to  press  "  Mr.  Cheverton 
upon  him  the  import-  makes  a  most  ab. 
ance  of  the  difference  surd  distinction  be- 
between  mathemat-  tween  abstract  and 
leal  conceptions  in  concrete  conceptions 
the  abstract  and  those  of  force,  which  shows 
concrete  views  which  little  but  his  igno« 
practice  enforces  as  ranee  of  the  mode  in 
a  necessity,  when  which  mechanical  pro- 
dealing  with  the  ac-  blems  are  treated." 
tuality  of  things  in  "  Of  this,  however, 
their  ultimate  issues,    I  am  thankful,  that 

*  We  bav«  expunged  tsam  this  letter  a  passage 
or  two  containioff  unfounded  Imputations  which 
we  eaaaoc  give  puce  te<^|^,  M*  X* 
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and  when  con  temp-  I  have  never  drawn  a 
latedas  complicated  distinction  between 
by  collateral  in-  abstraot  forces  and 
fluences,&o." — B.C.  concrete  forces."  — 
"W." 

To  make  a  distinction  between  abstract 
and  concrete  foroet  would  indeed  be  absurd, 
for  force  is  itself  an  abstract  idea ;  never- 
theless it  is  quite  true  (what  only  was  aa- 
serted  by  me)  that  mathematicians  have 
merely  to  deal  with  mechanical  problems  in 
the  abstract,  whilst  practical  men  have  to 
consider  them  in  the  concrete,  or  in  that 
very  difficult  point  of  view  in  which  they 
are  invested  with  their  mechanical  appli- 
ances,, tlieir  material,  circumstances,  and 
their  practical  objects,  wherein  the  judg. 
ment  and  a  natural  sagacity  are  peremp- 
torily brought  into  requisition,  but  of  which 
the  mathematician,  without  any  detriment 
to  his  studies,  may  be  entirely  without. 

"As     the     three        "However  much  it 

rts  of  a  lever  may  may  appear  to  be  a 
simultaneously  solecism  to  Mr.  Che- 
taken  as  the  seats  of  verton,  there  are  un- 
as  many  forces,  and  as  doubtedly  three  forces 
any  one  point  may  be  applied  to  an  oar,  and 
taken  indifferently  as  to  a  lever  of  any 
the  centre  of  forces  kind."—**  W."  * 
acting  round  it, 
&c."— B.  C. 

However  true  the  statement  (which  I  my- 
self  asserted  in  other  words)  that  there  are 
three  forces  applied  to  a  lever,  yet  in  the 
practical  forms  of  an  abutment  for  a  ful- 
crum, and  of  work  executed,  two  of  them 
are.  so  much  concealed  that  it  is  not  custom- 
ary in  current  language  to  speak  of  more 
than  one  force,  and  it  would  lead  to  confu- 
sion if  we  did.  Where,  then,  is  the  absur- 
dity which  **W."  discovers  in  my  saying 
*'  that  mathematical  conceptions  can  be 
true  theoretically  (and  even  phvsically  in 
regard  to  the  inherent  nature  of  force),  and 
yet  so  unreal  as  to  the  outward  form  and 
manifestation  [that  is,  having  so  little  ob- 
vious conformity  to  the  appearances  of 
things],  that  it  umnds  like  a  solecism  to 
speak  of  three  forces  in  equilibrium  in  con- 
nection with  power,  fulcrum,  and  work." 
But  I  took  care  to  add,  "  that  in  the  region, 
however,  of  the  mathematician — ^the  region 
of  theory  and  abstraction — such  language  is 
correct;  for  whatever  opposes  force  Is  force" 
— a  dictum,  by-the-bye,  which  I  inserted 
expressly  for  "W."'s  benefit;  for,  if  my 
memory  is  not  greatly  at  fault,  he  baa  not 
always  recognized  it  himself.  I  refer  to 
his  notions  concerning  centrifugal  force. 

"  The  point  where  "Taking,therefore, 
the  fallacy  lies,  is  not  the  point  of  the  oar  in 
in  the  equation  deter,  the  water  for  fulcrum, 
mining  the  pressuro  the  equation  which  he 
on  the  Tow-locky  but   .thi^jjv  jo  ridicnlouSy 
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in  assuming  that  such  gives  the  true  relations 
pressure  is  the  mea-  between  the  power  ex- 
sure  of  the  propelling  erted  by  the  hand  and 
force."  the    pressure   on  the 

row-lock." 

"  The      absurdity      "  Mr.     Cheverton, 
that  **  W."  *s   state-  however,  tries  to  prove 
ment  is  reduced  to,  that  this   equation  is 
arises  from  not  tak-  wrong  by  a  reductio  ad 
ing     the      moments  absurdum.'* — **W." 
from    the   row.lock, 
as  the  centre  where 
alone  the  relation  be- 
tween  the  power  as  a 
motive  cause  and  its 
action    as   a    useful 
e fleet  can  be  obtain- 
ed."—B.  C. 

In  the  whole  course  of  my  controversial 
reading,  I  never  met  with  a  bolder  substi- 
tution of  the  false  for  the  true,  or  a  more 
unflinching  attribution  to  another  of  opi- 
nions the  very  reverse  of  those  which  he 
advanced,  than  is  exemplified  in  the  above 
quotations.  A  very  cogent  motive  could 
alone  have  induced  your  correspondent  thus 
to  act,  and  this  is  it :  he  perceived  that  he 
was  in  error,  but  not  having  the  candour  to 
acknowledge  it,  he  endeavoured  to  slide 
sinuously  from  his  own  position  into  mine ; 
but  to  do  this  it  was  necessary,  first,  to  turn 
me  out,  by  pretending  that  I  had  occupied 
another. 

The  state  of  the  argument,  in  brief,  is 
this : — I  asserted  that  the  row-lock  must  be 
taken  as  the  fulcrum  of  the  lever,  meaning 
thereby  the  centre  proper  to  the  purpose, 
when  the  special  object  is  to  obtain  the  ratio 
of  the  power  to  the  resistance.  "  W."  ad- 
mitted that  for  this  purpose  there  is  an  ap- 
propriate centre  i  but,  with  a  strange  want 
of  consideration,  he  assigned  it  to  the  end 
of  the  oar  in  the  water,  saying  that  such 
ratio  "  would  be  correctly  obtained  by  con- 
sidering the  oar  to  be  a  lever  of  the  second 
kind."  He  then  gave  an  equation  repre- 
senting correctly  enough  the  pressure  on 
the  row-lock,  and  in  necessary  consistency 
with  the  assumed  place  for  the  fulcrum,  he 
conceived  that  pressure  to  be  the  propelling 
force.  Now  by  taking  an  extreme  case  (the 
hand  on  the  oar  close  to  the  row-lock),  I 
showed  that  such  pressure  would  be  equal  to 
the  power  applied,  and  yet  no  useful  effect 
be  produced  ;  thus  proving  by  the  absurdity 
deduced  that  there  was  an  error,  not  in  the 
equation  determining  the  pressure  on  the 
row-lock,  as  "  W."  would  fain  impute  to 
me,  but  in  the  position  he  had  chosen  for 
the  fulcrum.  I  further  stated  in  illustration 
of  this  error,  that  in  such  extreme  case  the 
lever  must  sdll  be  supposed  to  exist,  if  the 
fulcrum  was  where  "  W."  placed  it ;  and 
that  the  effect  ought  to  be  equal  to  the  poweri 


whereas,  in  reality,  the  lever  would  thea 
have  no  existence,  and  all  action  would  ter- 
minate  in  the  boat 

Now  in  order  to  confute,  or  rather  to  con- 
found  me,  the  plan  which  **W."  adroitlj^ 
pursues,  is  silently  to  abandon  his  own  posi- 
tion in  regard  to  the  place  of  the  fulcrum 
and  quietly  adopt  mine.  Having  thus 
honestly  relieved  himself  of  the  absurditj 
involved  in  the  extreme  case  put  by  me,  and 
for  which,  as  a  deduction  from  his  own  pre- 
mises, he  was  necessarily  responsible,  he 
proceeds  to  give  an  explanation  of  that  case 
on  my  own  principles  and  almost  in  my  own 
words,  as  though  by  right  it  was  hia,  and  I 
was  ignorant  of  it  He  even  feigns  to  give 
me  instruction  thereon,  in  language  almost 
an  echo  of  that  which  for  his  benefit  I  had 
used  myself;  but  be  considerately  allows 
that  I  had  **  uneonseiouslff  furnished  the 
correct  answer,  by  stating  that  the  oar  in 
that  case  ceases  to  be  a  lever."  He  then, 
condescends  to  tell  me,  that  **  if  Mr.  Che« 
verton  had  known  bow  to  deal  with  eonsi- 
derations  of  this  kind,  he  would  not  require 
to  be  told  by  me  that,  taking  the  row-look 
for  fulcrum  and  obtaining  the  equatioa 
PasQA;"  as  though  this  equation  and  this 
fact  of  the  fulcrum  being  at  the  tow-look, 
on  which  it  depends,  did  not  constitute  the 
very  propositioii  for  which  I  have  all  along 
been  contending  in  opposition  to  the  con- 
trary one  asserted  by  himself  1  I  can  no 
longer  deny  ingenuity  to  a  mathematician 
in  at  least  the  art  of  appropriatioH.  I  am 
also  instructed^  **  that  if  the  band  move  up 
to  the  row-lock,  the  oar  becomes  practically 
part  of  the  boat,  and  the  pressure  on  the 
row-lock  and  the  power  exerted  by  the  hand 
are  internal  forces,"  as  though  1  had  not 
asserted  "  that  the  lever  haa  then  no  exist- 
enoe,  and  that  all  action  u  spent  upon  and 
terminates  within  a  rigid  structure;"  and 
as  though  he  had  not  afforded  me  occasion 
to  remind  him  **  that  external  and  internal 
reaction  are  very  different  things."  More- 
over I  have  the  felicity  of  being  taught  by 
this  Mentor  of  my  own  creating,  "  that  if 
Mr.  Clieverton  had  any  real  knowledge  of 
'  work,'  he  would  have  known  that  the  work 
developed  by  the  power  being  nU,  the  work 
done  in  propelling  the  boat  is  nil  also." 
Astonishing  I  I  Uiought,  however,  I  had 
expressed  the  same  ideas,  although  they  did 
not  take  the  form  of  such  a  truism,  when  I 
made  the  following  remark  for  "  W."  's  own 
enlightenment:  "  We  see  that  in  a  certain 
position  of  the  hand  of  the  rower  the  exer* 
tion  of  power  is  useless." 

Thus  does  your  correspondent  graeioualy 
teach  me  in  backward  sequence  CBA,  in 
return  for  having  taught  him  ABC.  To 
speak  seriously,  however,  and  to  use  a  phrase 
of  his  own,  he  well  knows  *'  in  bis  heart  of 
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hearts  **  that  he  hat  heen  in  the  wrong,  for  he 
is  too  intelligent  not  by  this  time  to  have 
perceived  it ;  but  he  should  have  openly 
and  honourably  acknowledged  hii  error.  *  * 
I  will  not,  however,  relax  my  hold  upon 
him ;  he  must  keep  to  his  own  position  or 
be  silent ;  and  I  challenge  him  to  maintain 
openly  and  manfully  the  propositions  which 
in  his  own  words  he  has  thus  laid  down ; — 
*'  I  repeat,  therefore,  that  if  we  could  con- 
sider the  oar  to  be  acted  on  by  invariable 
forces,  the  ratio  of  the  propelling  force  on 
the  row.Iock  to  the  force  exerted  by  the 
rower,  would  be  correctly  obtained  by  con- 
sidering it  a  lever  of  the  second  kind,  as 
generaUy  represented  by  way  of  illustration 
in  mechanical  books."  But  whether  he 
answers  my  challenge  —  which  he  knows 
better  than  to  do — or  whether  he  evades  it 
by  sophistry,  which  he  moat  probably  will, 
I  will  hold  no  further  controversy  with  a 
writer  who  falsely  represents  the  words  and 
opinions  of  his  opponent  in  the  way  which 
your  correspondent  has  done. 

One  word  as  to  the  merits  of  mathemati- 
cal  learning.  **W."  denies  that  there  is 
'*  any  discrepancy  between  sound  theory  and 
sound  practice."  That  he  may  well  do  in 
regard  to  sound  theory,  but  even  then  there 
may  be  an  insufficiency,  though  not  a  dis- 
crepancy. But  what  degree  of  mathemati- 
cal learning  will  guarantee  a  sound  theory, 
especially  from  the  hands  of  any  individual 
mathematician  ?  "  W."  says  he  is  *'  not 
concerned  to  defend  the  errors  of  quasi-ma- 
thematicians;*'  but  is  he  himself  a  quasi- 
mathematician  ?  Is  he  not  as  much  de- 
serring  of  our  confidence  as  any  gentleman 
of  his  class  who  is  not  more  than  a  mere 
mathematician  7  And  yet  what  an  Hiber- 
nian blunder  would  he  have  led  us  into, 
notwithstanding  his  display  of  mathematical 
symbols,  and  his  being  so  conscious  that 
"  unless  they  represent  physical  conditions, 
they  are  naught."  No  one  has  written  more 
earnestly  thau  himself  against  "the  folly  of 
trusting  in  equations  simply  because  they 
are  equations."  So  there  is  a  folly  of  this 
kind  abroad  ?  No  doubt  of  it,  and  to  a 
greater  extent  than  will  be  credited  except 
by  the  more  profound  mathematicians  them- 
selves ;  but,  in  general,  they  stand  by  their 
order,  and  do  not  proclaim  it.  I  am  now 
more  than  ever  convinced  that  **  W."  is  a 
consummate  mathematician,  or  he  would 
not  have  attained  to  this  state  of  saga- 
cious humility.  It  is  the  neophytes,  tlien, 
who  conceit  the  all-sufficiency  of  them- 
selves and  their  science,  for  theory  or  for 
practice.  It  is  the  quasi-mathematician, 
after  all,  who  is  so  infallible.  "  W."  throws 
contempt  on  the  penchant  for  theory  of  some 
practical  men ;  he  may  do  so  with  all  my 
heart.    It  is  not  tiieir  province ;  in  general 


they  get  beyond  their  depth,  and  should 
leave  it  alone.  It  is  seldom,  however,  that 
the  real  practical  man  attempts  this  r6le ; 
but  if  he  have  legitimate  pretensions  to 
undertake  it,  no  man  is  so  likely  to  excel : 
of  this  Newton  himself  was  an  illustrious 
example.  The  mental  qualifications  for 
excellence  in  either  pursuit  are,  however,  so 
diverse,  that  in  general  one  predominates 
so  entirely  as  either  to  expel  or  spoil  the 
other.  To  harmonize  and  be  in  useful  ac- 
cord  they  must  be  in  equilibrium,  which  is 
as  hard  a  condition  as  that  of  serving  two 
masters ;  and  the  attempt  to  maintain  a 
divided  allegiance  to  two  such  exacting 
task.masters  as  theory  and  practice,  will  in 
most  cases  result  either  in  a  neglect  of  duty 
to  the  one  or  an  imperfect  and  slovenly  ser- 
vice to  both.  The  principle  of  the  division 
of  labour  will  be  as  usefully  carriedout  here 
as  in  other  departments  of  knowledge.  Of 
course  I  do  not  refer  to  the  exclusion  of 
those  subordinate  branches  of  mathematical 
learning  which  are  mere  matter  of  educa- 
tional routine. 

I  am,  Sir,  yours,  &c., 

Bemj.  Chetebton. 
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HiLt,  D.  Preparing  a  material  capable 
of  resisting  fire,  and  especially  suitable  for 
the  inferior  of  puddling  and  other  furnaces. 
Patent  dated  September  15,  1855.  (No. 
2085.) 

This  invention  consists  in  combining  and 
melting  limestone  with  ironstone,  or  with 
the  cinder  from  puddling  furnaces,  or  from 
ball  mill  furnaces,  and  in  running  the  same 
in  moulds  or  otherwise. 

Sanoster,  W.  An  improvement  in  the 
mant^facture  qf  stays  and  corsets.  Patent 
dated  September  15,  1855.    (No.  2086.) 

Heretofore  in  the  making  of  stays  and 
corsets  the  fabrics  used  have  been  those 
woven  by  warp  and  weft,  and  wherein  the 
warp  and  weft  are  at  right  angles  to  each 
other.  This  invention  consists  in  applying 
warp  fabrics  of  those  descriptions  where  the 
warp  threads  are  not  only  looped  into  each 
other,  but  are  a' so  traversed  from  selvage  to 
selvage,  by  which  the  fabric  so  made  is 
elastic  in  all  directions. 

ZenneR,  D.  Improvements  in  wtuhing 
and  separating  pulverized  ores  and  matters^ 
(A  communication.)  Patent  dated  Septem- 
ber 15,  1855.     (No.  2088.) 

The  invention  consists  of  a  table  moving 
or  rotating  on  its  own  axis,  and  the  surface 
of  which  inclines  inwards  from  the  oircum«- 
ference.    The  ores  or  matters  held  in  lus- 
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pension  in  water  are  allowed  to  fall  on  the 
table,  at  or  near  the  centre,  whence  they  are 
carried  by  the  force  of  the  current  towards 
the  outer  edge,  and  during  the  passage  are 
kept  in  agitation,  and  are  delivered  by  means 
of  certain  brushes,  or  other  siuiilar  appli- 
ances, into  a  number  of  receptacles  in  the 
order  of  the  different  sizes  of  the  grains,  or 
the  specific  gravity  of  the  component  parts. 

Gordon,  L.  D.  B.  An  improvement  in 
eleelric  telegraphs  when  insulated  wiret  are 
laid  under  water  or  in  the  earth.  (A  com- 
municatibn.)  Patent  dated  September  15, 
1855.    (No.  2089.) 

This  invention  consists  chiefly  in  using 
two  insulated  wires,  placed  close  to  each 
other,  and  imbedded  in  insulating  material, 
as  one  ^ectric  circuit  in  which  the  battery 
and  receiving  instrument  are  inserted  with- 
out using  the  earth  as  part  of  the  circuit. 
The  two  conducting  wires  will  be  charged 
equally  at  any  given  point — the  one  with 
positive  and  the  other  with  negative  elec- 
tricity ;  and  since  both  are  in  equal  proxi- 
mity to  the  surrounding  water  or  earth,  no 
electric  charge  can  take  place  between  the 
wires  and  the  earth ;  nor  will  any  induced 
current  be  produced  in  additional  conduct- 
ing wires  that  are  imbedded  in  the  same 
conducting  mass,  provided  the^  are  placed 
'  equidistant  from  two  wires  formmgthe  elec- 
tric circuit  The  same  cable  may  therefore 
contain  one  or  more  sets  of  insulated  wires 
close  to  each  other,  which  may  be  used 
simultaneously  as  circuits  without  the  in- 
terference of  one  with  the  other. 

Ford,  A.  Improvements  in  preparing  so- 
lutions  if  caoutchouc,  gutta  percha,  and  like 
gums  for  waterprot^ng  and  other  us^ul  pur- 
poses. Patent  dated  September  15,  1855. 
(No.  2090.) 

These  improvements  consist  in  dissolving 
India-rubber,  gutta  percha,  and  like  gums 
or  combinations  thereof,  in  oil,  or  turpen- 
tine, or  naphtha,  peculiarly  heated  for  that 
purpose,  and  in  applying  such  solutions  as 
a  cement,  varnish,  paint,  or  waterproofing 
agent,  or  simply  to  soften  substances  for 
general  purposes.  The  solvent  is  prepared 
by  subjecting  oil  of  turpentine  or  naphtha 
to  the  action  of  a  caustic  alkali  or  alkalies, 
or  alkaline  earth  or  earths,  separately  or 
combined  in  a  suitable  vessel,  occasionally 
agitating  them  for  the  space  of  about  three 
days,  and  then  allowing  time  for  the  subsi- 
dence  of  the  resulting  deposit  The  super- 
natant pale  fluid  is  then  to  be  drawn  off 
from  the  dark-coloured  deposit,  and,  if  de- 
sired, filtered. 

Lewtas,  J.  Improvements  in  apparatus 
for  holding  and  letting  go  cords,  chains,  or 
bands.  Patent  dated  September  17,  1855. 
(No.  2092.) 

This  invention  consists  of  a  combination 


of  a  travelling  roller  or  block,  haviag  its 
ends  or  the  ends  of  its  axle  mounted  and 
working  in  slots  slightly  curved  at  their 
lower  ends,  and  a  fixed  plane  or  aarface 
towards  or  from  which  the  roller  or  block, 
moving  with  its  ends  or  the  ends  of  its  axle 
along  the  slots,  may  as  required  be  cauied 
to  approach  or  recede,  for  the  purpose  of 
pressing  against  and  holding  a  cord,  chain, 
or  band,  or  for  the  purpose  of  releasing 
it 

GiBBS,  £.  A  new  or  improved  mantifiie- 
ture  of  picture-frames,  vases,  busts,  emd  such 
articles  as  are  or  may  be  produced  by  the  pro- 
cess of  moulding.  Patent  dated  September 
17,1855.     (No.  2095.) 

This  invention  consists  in  the  mannfac- 
ture  of  such  articles  as  may  be  produced  bj 
moulding,  from  the  asphaltum  or  pitch  ob- 
tained as  a  residual  product  in  the  distilla- 
tion of  gas  tar  for  the  manufacture  of  coal 
naphtha.  In  order  to  increase  the  hardness 
of  the  pitch,  charcoal  or  brick- dust  in  fine 
powder  is  mixed  with  it,  the  proportions 
preferred  being  four  parts  of  pitch  to  one 
part  of  charcoal  or  brick-dust 

Brooman,  R.  A.  Improvements  in  ob- 
taining raw  silk,  which  are  also  apjdieable  to 
fibres  worked  in  a  wet  state.  (A  communi- 
cation.) Patent  dated  September  17, 1855. 
(No.  2102.) 

This  invention  consists  in  neutrali^ng 
the  sticky  efiect  of  the  gum  or  gummy  mat- 
ter produced  in  the  winding  of  silk  from  the 
cocoon  in  a  wet  or  damp  state,  and  in  the 
working  of  other  fibres,  such  as  flax,  in  a 
wet  or  damp  state.  When  applied  to  the 
cocoon,  the  fibres  can  be  directly  wound  upon 
bobbins,  winders,  or  other  carriers,  without 
causing  adhesion  between  them,  or  between 
one  layer  and  another ;  and  the  substances 
which  are  employed  for  the  purposes  of  this 
invention  are  alcohol  essences,  carbureta  of 
hvdrogen,  neutral  fatty  matters,  oils,  and 
glycerine  and  oils  mixed  with  ox-gall,  emul- 
sions of  oils,  water  and  ox-gall,  or  a  mixture 
of  oils  or  fats  with  the  substances  before 
mentioned. 

Bright,  C.  T.,  and  £.  B.  Bright.  Im- 
provements in  electric  telegraph*,  and  in  appa- 
ratus connected  therewith.  Patent  dated  Sep- 
tember 17,  1855.    (No.  2103.) 

This  invention  consists  of  improvements 
in  the  electric  telegraph  complete ;  that  is 
to  say,  in  communicating  the  power  and 
connecting  the  conductors  as  a  medium, 
and  in  means  whereby  the  power  trans- 
mitted is  made  to  manifest  improved  results. 
It  comprises  the  employment  of  a  system  of 
telegraphing  in  which  the  signals  are  de- 
monstrated by  sound  instead  of  by  visual  in- 
dications,  of  arrangements  for  connecting 
telegraphic  apparatus  whereby  increased  ef- 
fepts  may  be  ootained  from  the  sending  pan 
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of  the  instruments  and  from  the  conductors; 
and  in  means  of  increasing  the  sensitiveness 
of  the  receiving  apparatus  or  relays,  and 
protecting  them  from  the  effect  of  return 
currents.  The  principle  upon  which  the 
apparatus  for  producing  sound  is  constructed 
consists  in  causing  a  secondary  current  to 
operate  upon  a  magnet  or  armature  directly 
actuating  the  hammer  of  a  bell  or  other 
means  of  producing  sound  by  the  movement 
of  an  indicator  or  relay  in  the  primary  or 
line  circuit 

Broom  AN,  R.  A.  Improvements  in  Jcnit^ 
ting  machinery,  (A  communication.)  Patent 
dated  September  18,  \S55,    (No.  2106.) 

This  invention  relates  to  certain  improve- 
ments in  the  knitting  frame,  which  have  for 
their  object  the  making  of  both  kinds  of 
fabric  known  as  plain  and  ribbed  work,  by 
a  machine  operating  as  a  power-loom. 

Smith,  F.  H.  An  improved  break  for  car- 
riages with  poles.  Patent  dated  September 
18,  1855.     (No.  2108.) 

This  invention  consists  in  working  a  brake 
by  the  action  of  the  horses  when  being  stop- 
ped or  pulled  up.  A  lever  is  fitted  to  the 
end  of  the  pole,  which  is  connected  at  one 
end  to  the  pole  chains  or  straps  attached  to 
the  collars  of  the  horses,  and  at  the  other 
end  has  connected  to  it  a  rod,  which  extends 
behind  the  front  or  back  wheels,  and  carries 
a  brake  bar  to  which  two  shoes  are  fitted. 
On  the  pole  chains  being  drawn  back,  the 
brake  rod  bar  and  brakes  are  drawn  forward, 
and  arrest  the  progress  of  the  wheels.  A 
spring  is  provided  which  is  sufficiently 
powerful  to  release  or  pull  back  the  brake 
bar  and  brakes  as  soon  as  the  pole  chain  is 
slackened* 

Kewtok,  a.  v.  Jn  improved  construction 
of  poitdle-wheels,  and  an  improved  mode  of 
mounting  such  wheels.  (A  communication.) 
Patent  dated  September  18,  1855.  (No. 
2109.) 

This  invention  consists — 1.  In  making 
the  face  of  the  paddles  concave  in  order  to 
concentrate  to  a  focus  the  force  upon  the 
water  when  the  wheel  is  used  for  propelling 
forward,  and  at  the  same  time  preserving  the 
plane  upon  the  back  of  the  paddle  to  pre- 
vent the  slip  arising  from  paddles  with  a 
concave  face  and  convex  back.  2.  In  a 
mode  of  mounting  the  wheels  that  will  per- 
mit the  number  of  paddles  in  the  water 
being  so  alternated  as  sensibly  to  relieve  the 
shock  upon  the  engine. 

Warren,  W.  Improvements  in  the  con- 
strueiion  of  vices.  Patent  dated  September 
18,  1855.     (No.  2110.) 

In  the  improved  vice  there  is  a  fixed  jaw 
and  a  moveable  one,  the  first  being  fixed  to 
the  bench ;  a  guide  bar  is  connected  with 
the  moveable  jaw,  which  passes  through  a 
groove  or  slot  in  the  fixed  jaw,  and  is  made 


hollow,  and  in  its  motion  slides  over  a  screw 
box  fixed  in  the  bed  plate,  the  bed  plate  being 
made  in  one  piece  with  the  fixed  jaw.  The 
motion  of  the  moveable  jaw  is  produced  by 
a  screw,  situated  nearly  in  the  axis  of  the 
hollow  guide  before  referred  to.  When  the 
screw  is  turned,  it  advances  in  or  retires 
from  the  screw  box,  and  the  shoulder  bearing 
against  the  moveable  jaw,  brings  it  towards 
the  fixed  jaw. 

Willis,  J.  Imprqpements  in  the  construc- 
tion qf  umbrella  and  parasol  furniture.  Pa- 
tent dated  September  18,  1855.  (No. 
2111.) 

In  forming  that  part  of  top  notches  or 
runners  in  which  the  inner  ends  of  the  ribs 
or  stretchers  are  respectively  inserted,  tube 
or  strips  of  metal  are  used  bent  up  into  the 
form  of  a  trough  or  unclosed  tube,and  formed 
into  rings,  and  then  fixed  on  tlie  body  of  the 
top  notch  or  runner.  The  necessary  open- 
ings are  afterwards  made  for  the  ends  of  the 
rilM  or  stretchers,  and  an  annular  opening 
(when  such  is  required)  for  the  attaching 
wire  or  ring.  In  place  of  using  hollow 
metal  rings  for  the  bearing  of  the  ribs  and 
stretchers,  the  patentee  also  uses  solid  rods 
formed  into  rings,  and  fixed  as  before.  In 
place  of  the  ordinary  twisted  wire  for  at- 
taching the  ribs  and  stretchers  to  top 
notches  and  runners,  the  patentee  uses 
rings  of  steel  or  other  metal 

CoRNiDES,  L."  Certain  improvements  in 
obtaining  impressions  q/"  prints  or  drawings 
and  in  transferring ^  printings  and  colouring, 
or  ornamenting  the  same  on  glass  or  otfier  sur- 
faces. Patent  dated  September  19,  1855. 
(No.  2112.) 

Claims — 1.  A  peculiar  mode  of  trans- 
ferring impressions  to  the  gelatined  surface 
of  glass  in  water,  by  which  the  impression 
is  rapidly  and  evenly  spread  over  the  sur- 
face. 2.  A  process  of  transferring  negative 
impressions  to  the  gelatined  surface,  so  as 
to  produce  a  positive  efiTect  or  picture  by 
the  light  seen  through  such  negative  im- 
pression. 3.  A  process  of  sifting  fine  glass 
powder  on  the  transferred  impression,  so  as 
to  heighten  the  efiect  of,  or  colour  the 
same.  4.  The  use  of  the  gelatined  glass 
surface  for  the  purpose  of  making  photo- 
graphic impressions,  as  described.  5.  The 
heightening  the  effect  of  the  transferred 
impression,  or  colouring  the  same,  by  pow- 
dering the  impression  as  described,  and 
then  transferring  the  same  so  produced  to 
the  gelatined  surface. 

BiDDELL,  G.  A.  Improvements  in  rail- 
way crossings.  Patent  dated  September  19, 
1855.     (No.  2118.) 

A  description  of  this  invention  is  given 
on  page  418  of  this  number.  ;   X--) 

CouLBON,  S.  Jn  improvement  in  the  ma- 
mfaeture  of  ornamental  metal  tet^pots,  coffee- 
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pots^  milk-Jugt,   and  augar^hatins.      Patent 
dated  September  19,  1855.    (No.  2114.) 

This  invention  has  for  its  object  the 
manufacture  of  metal  tea-pots,  &c.,  with 
raised  ornaments  thereon,  and  plating  and 
gilding  the  same,  and  the  improvement 
consists  in  preparing  the  sheet  metal  used 
with  raised  ornaments  thereon  by  prexsure. 
The  desired  devices  are  engraved  or  sunk 
in  rollers  or  other  surfaces,  and  then  by 
pressure  are  produced  in  relief  on  the  sheet 
metal ;  such  ornamental  surfaces,  when  of 
inferior  metal,  can  then  be  gilt  or  silvered 
by  deposition. 

LoMAZ.  W.  R.  Improfftmenti  in  steam- 
enjiinu.  Patent  dated  September  19,  1855. 
(No.  2115.) 

A  description  of  this  invention  is  given 
on  pnge  418  of  this  number. 

Brooman,  R.  a.  Improvements  in  pre- 
serving animal  and  vegetable  substances* 
(A  communication.)  Patent  dated  Septem- 
her  19,  1855.     (No.  2116.) 

Thin  invention  consists  in  treating  such 
substances  in  the  following  manner.  They 
are  first  deprived  of  blood  serosity  and 
superfluous  natural  humidity,  and  then  sub- 
jected to  the  action  of  sulphuric  acid  gas  in 
an  sir -tight  vessel,  being  suspended  so  that 
the  separate  piece*  may  not  come  in  con- 
tact with  each  other,  nor  with  the  vessel. 
After  exposing  them  to  the  air  they  are 
coated  with  a  thin  layer  of  a  composition 
consisting  of  animal  albumen  with  a  de- 
coction  of  mallows  root  with  a  small  quau-  ' 
tity  of  syrup  of  molasses. 

Lin  SKY,  J.  H.  Certain  improvements  in 
account  books  and  other  large  books.  Patent 
dated  September  19,  1855.     (No.  21 17) 

This  invention  consists — 1.  In  making 
the  backs  of  books  of  one  solid  piece  of 
steel,  so  as  to  act  as  a  spring  to  give  it 
elasticity,  and  to  preserve  its  shape.  2.  In 
combining  mill-boards  with  the  steel  back 
to  prevent  the  metal  from  cutting  the  ma- 
terial with  which  the  back  is  covered.  8.  In 
the  use  of  longitudinal  pieces  of  metal 
hinged  to  the  covers,  and  acting  as  levers 
to  assist  in  throwing  the  book  open,  and 
keeping  the  leaves  flat  when  the  book  is 
open.  4.  In  covering  the  outside  of  the 
metal  back  with  linen,  or  other  similar  ma- 
terial,  and  securely  fastening  the  same 
between  the  mill- boards  of  which  the  cover 
is  made,  previous  to  placing  the  outer  or 
finishing  cover  over  the  back  and  cover  of 
the  hook. 

Page.  J.  Improvements  in  moulding  or 
shaping  metals.  Parent  dated  September 
20,1855.    (No.  2119.) 

This  iiiveution  mainly  consists  in  a  mode 
of  forming  moulds  for  casting  in  metal 
Mtioles  of  variouf  shapes,  and  partieu- 
Urly  hollow  wwf.  ihoUi^  and  fthoti  by  flrit 


partially  ramming,  then  cutting  or  scooping 
out  portions  of  the  mould  material  (or  other- 
wise preparing  the  mould  with  a  thickness 
of  mould  material  occupying  a  somewhat 
greater  space  than  in  the  finished  mould), 
and  then  compressing  or  condensing  the 
mould  material,  and  bringing  it  to  its  finished 
condition  and  dimensio:is  by  forcing  a  suita- 
ble pattern  into  the  mould. 

Palmer,  J.  Improvements  in  the  construe^ 
turn  of  reaping-machines.  Patent  dated  Sep- 
tember 20,  1855.     (No.  2120.) 

The  inventor  proposes— 1.  A  novel  con- 
struction of  radial  roller  platform,  which  is 
intended  to  receive  the  sgricultural  produce 
as  it  is  cut,  and  facilitate  its  discharge  on  to 
the  ground.  2.  For  the  purpose  of  gaining 
strength  without  increasing  the  weif^ht  of 
the  implement,  the  separator  which  divides 
the  corn  to  be  cut  from  that  which  the  ma- 
chine is  to  pass  is  made  of  steel,  and  the 
side  plate  or  fence  of  the  platform  of  galva- 
nized iron,  which  will  resist  the  effects  of 
damp  and  moisture. 

Lees,  A.,  and  J.  Cleoo.  Certain  improve- 
ments in  looms  for  weaving.  Patent  dated 
September  21,  1855.     (No.  2121.) 

Claims, — 1.  The  combination  of  a  chain 
of  tappets  and  a  tappet- wheel  for  changing 
the  position  of  the  drop-box.  2.  Causing 
the  tappet-wheel  to  revolve  first  in  one  direc 
tion,  and  then  in  the  other,,  for  the  purpose 
of  producing  the  requisite  number  of  changes 
in  the  position  of  the  drop-box.  3.  The 
combination  of  a  cha>n  of  tappets  and  tap- 
pet-plates  tor  changing  the  position  of  the 
drop. box.  4.  A  mode  of  combining  the 
intermittent  pieces  and  tappet-wheels  when 
used  for  changing  the  position  of  the  drop- 
box. 

Dale,  J.  Certain  improvements  in  appro' 
priating  waste  products  arising  in  the  manu- 
facture of  certain  chemical  compounds.  Pa- 
tent dated  September  21,  1855.  (No. 
2122.) 

Cl<iim, — The  use  of  the  evolved  compounds 
of  nitrogen  with  oxygen  arising  in  the  manu- 
facture of  aneiiic  acid,  picric  acid,  oxalic 
Hcid,  or  salu  of  iron  or  copper,  by  nitric 
acid  for  the  oxydisation  of  proto  salts  of  tin 
or  iron,  or  for  the  production  of  nitrates, 
such  evolved  gax  or  gases  having  heretofore 
been  a  waste  product 

Parkinson,  O.  S.  Improvements  m  rml- 
way  breaks.  Patent  dated  September  21, 
1855.     (No.  2123.) 

This  invention  consists  in  placing  a  fixed 
and  a  moveable  "  clutch "  on  one  of  the 
axles  of  a  railway  carrisge,  and  attaching 
to  the  colUr  of  the  moveable  clutch  a  chain 
or  Ie*'er,  so  as  to  work  the  jambs  or  shoes 
which  break  the  wheels.  The  moveable  dutch 
•is  put  in  or  out  of  gear  by  a  long  rod  work- 
ing  other    rods,    and    terminating   with 
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couplings  at  the  ends  of  the  carriage.  The 
clateh  on  the  guard's  carriage  it  brought 
into  aotion  by  a  nearly  similar  arrangement, 
and  when  in  gear  by  means  of  the  chains  or 
rods  connected  with  it,  it  draws  the  long  rods 
under  all  the  carriagf^s  in  the  train,  and  thus 
brings  the  whole  series  of  jambs  into  simul- 
taneous action.  This  invention  can  be 
applied  either  as  a  single  or  continuous 
brake. 

BftAssEUR,  U.  J.  Improvfments  in  ma* 
ekinery  /or  windivg  weft.  (A  communica^ 
tion.)  Patent  dated  September  21,  1855. 
(No.  2124.) 

This  invention  consists  in  an  arrange- 
ment of  machinery  by  which  numerous 
yarns  of  weft  may  be  wound  at  the  same 
time,  and  by  which  also  the  length  of  yarns 
wound  may  be  measured,  the  machine  stop* 
ped,  and  notice  given  by  a  bell  when  the 
desired  quantity  has  been  wound. 

TPollitt,  W  ,  and  J.  Rastwooo.  /m- 
provements  in  apparatus  for  churning  ntilk 
and  mixing  liquid  compounds.  Patent  dated 
September  22,  1855.     (No.  2125.) 

This  invention  consists  in  using  a  vessel 
placed  on  a  driving  shaft  supported  by  suit- 
able  bearings.  On  the  shaft  are  fixed  one 
or  more  bevel  or  spur  wheels,  which  work 
in  others  fixed  outside  the  vessel,  but  at  the 
extremity  of  shafts  or  spindles  placed  inside 
the  vessel.  On  each  of  these  shafts  are 
fixed  frames  with  beatem,  so  that  as  the 
driving  shaft  is  turned,  the  shafts  and 
beaters  inside  the  vessel  revolve  in  opposite 
directions,  thus  giving  a  compound  aotion 
to  the  beaters,  and  an  agitated  motion  to 
the  milk  or  liquid. 

Chalmers,  D.  Improvements  in  the  ma- 
chinery or  apparatus  for'  cutting  the  pile  of 
ufown  fabrics.  Patent  dated  September  24, 
1855.     (No.  2127.) 

This  invention  consists  of  an  improved 
construction  of  cutter  or  cutters  of  a  circu- 
lar form,  with  any  convenient  number  of 
indentations  or  pieces  cut  from  their  peri- 
pheries, in  order  to  form  cutting  edges. 
The  edgea  are  inverted,  or  close  to  the  fiat 
or  blunt  rim  of  the  circumference  of  the 
cutter.  The  necessity  of  separate  guides  is 
thus  dispensed  with,  the  form  of  the  cutter 
itself  constituting  a  guide,  following  that 
part  which  cuts  and  keeps  it  in  the  race  of 
the  material. 

Br  ATT  IE,  J.  Improvements  in  furnaces 
and  boilers  for  the  generation  qf  steam^  and  in 
apparatus  for  ihe  application  and  treatment 
thereof.  Patent  dated  September  24,  1855. 
(No.  2129.) 

A  description  of  this  invention  will  be 
given  hereafter. 

Marchinton,  J.  M.  Improvements  in  the 
construction  of  vices.  Patent  dated  Septem- 
ber 24,  1855.    (No.  2130.) 


A  description  of  this  invention  is  given 
on  page  419  of  this  number. 

PROVISIONAL  SPBCIPICATIONS   NOT   PRO- 
CBBDBD  WITH. 

Scully,  V.,  and  B.  J.  Heywood.    Jn 

improvement  in  the  manufaeture  qf  certain 

artivhs  which   are  subject  to  the  corroding 

I   action  of  the  air  and  moisture.     AppUcaiiou 

dated  September  15,  1855.    (No.  2084.) 

It  is  proposed  to  introduce  into  the  ma- 
nufacture of  wind  and  stringed  musical 
instruments  the  use  of  aluminium,  which, 
by  reason  of  its  non-affinity  to  oxygen,  and 
its  lightness  and  ductility,  may  be  em- 
ployed in  place  of  brass,  copper,  and  silver. 
It  is  also  proposed  to  manufacture  there- 
from pens,  penholders,  and  inkstands,  upon 
which  the  ink  will  have  no  appreciable 
chemical  action. 

Hamilton,  G.  Improvements  in  appo- 
ratus  for  weighing.  A p i d i  cation  dated  Sep- 
tember 15,  1855.     (No.  2087.) 

A  wheel  or  disc  is  mounted  on  an  axis  at 
the  centre  and  a  scale  pan  is  attached  to 
part  of  the  circumference.  To  another  part 
of  the  disc  or  wheel  a  weight  is  attached, 
which  constantly  gravitates  towards  a  posi- 
tion below  the  axis  of  motion  of  the  wheel 
or  disc.  And  in  order  to  indicate  the 
qutntity  of  weight  placed  in  the  soale,  a 
hollow  ring  or  circular  tube  is  used,  con- 
taining a  fluid  which  gravitates  constantly 
to  the  lower  portion  of  the  ring  or  circular 
tube,  and  points  out  the  quantity  on  a 
dial. 

Scott,  U.  Certain  improvewtents  in  the 
construction  (^vehicles  and  the  various  parts 
of  the  same.  Application  dated  September 
17,  1855.    (No.  2093.) 

The  object  of  this  invention  is  to  rednee 
the  wear  and  tear  of  vehieles,  and  to  lessen 
their  vibratory  aotion  and  noise.  The  pa- 
tentee employs  felt,  made  of  hair,  cotton, 
wool,  flax  or  other  materials,  and  used 
without  any  admixture,  but  with  or  without 
alternate  layers  of  India-rubber  for  cover- 
ing the  surface  of  the  parts,  ur  he  thoroughly 
impregnates  the  entire  substance  with  a 
solution  of  India-rubber,  paint,  or  other 
composition,  and  employs  it  in  connection 
with  the  principal  bearings,  or  as  a  substi- 
tute for  any  portion  of  the  wood  or  iron  at 
present  used. 

Forsyth,  T.  Improvements  in  the  treat- 
ment of  scrap  iron  in  the  process  </  monu' 
faeture.  Application  dated  September  17, 
1865.     (No.  2094.) 

This  invention  consists  in  treating  ordi- 
nary wrought  iron  scraps  as  usually  col- 
leeted  in  heaps  by  systematically  cleaning 
off  all  paint,  dirt,  or  other  extraneous  mat- 
ter by  burning,  previous  to  the  scraps  being 
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arranged  in  piles  for  welding,  and  thereby 
obviating  the  necessity  of  cleaning  the 
scraps  by  scrubbing. 

Smith,  W.  H.  An  imprwement  or  im- 
provements  in  hoUs,  latchesy  and  locks.  Ap- 
plication dated  September  17,  1855.  (No. 
2096.) 

The  improved  bolt  consists  of  a  rod 
working  in  a  case  or  tube  which  has  a  «Iot 
in  its  side,  through  which  the  handle  of  the 
bolt  is  connected  to  it.  The  case  is  inserted 
in  the  edge  of  the  door.  The  bolt  is 
secured  to  the  door  by  screws  passing 
through  a  flange  on  its  end,  entering  the 
edge  of  the  door.  The  handle  of  the  bolt 
comes  through  a  slot  in  the  door,  and  also 
through  a  slot  in  a  rose  or  plate  of  metal 
surrounding  the  slot  in  the  door.  A  small 
vertical  bolt  working  in  the  .rose  or  plate 
may  be  made  to  lock  the  bolt,  either  when 
shot  or  withdrawn.  The  improved  bolt  may 
be  used  as  a  latch  by  giving  to  its  project, 
ing  end  the  wedge-shaped  form  of  a  latch, 
and  inseriing  a  spring  between  the  end  of 
the  bolt  case  and  the  inner  end  of  the  bolt ; 
and  it  may  also  be  used  as  a  lock  by  placing 
the  works  of  an  ordinary  lock  above  it,  and 
causing  the  lock  by  the  action  of  its  key  to 
shoot  a  vertical  bolt,  so  as  to  engage  with 
and  fix  the  horizontal  bolt. 

Turner,  N.  Certain  improvements  in  the 
mant^facture  known  as  gold  wire  and  gold 
plate  for  the  produotion  if  gold  thread  or  gold 
lace.  Application  dated  September  17, 
1855.     (No.  2097.), 

Hitherto  gold  wire  and  gold  plate  have 
been  manufactured  by  coating  or  plating 
silver  wire  with  thin  gold.  This  invention 
consists  in  substituting  aluminium  in  place 
of  the  silver  wire  in  this  manufacture. 

Caird,  J.  T.  Improvements  in  steam- 
engines.  Application  dated  September  17, 
1855.     (No.  2098.) 

This  invention  relates  to  apparatus  to  be 
applied  to  steam  engines,  particularly  di- 
rect-acting  vertical  cylinder  engines,  for 
the  purpose  of  obviating  the  shock  occa- 
sioned by  the  descent  of  the  piston,  its  rod, 
connecting-rod,  and  appendages,  and 
consists  in  fitting  up  a  small  cylinder 
or  pump  in  connection  with  the  main 
working  steam  cylinder  in  such  manner 
that  the  piston-rod  of  the  latter,  or  a 
continuation  of  it,  may  work  a  piston 
fitted  to  the  small  cylinder.  The  lower 
end  of  the  small  cylinder  is  open  to  the 
atmosphere  by  lateral  apertures,  which 
^  also  give  access  to  the  stuffing-box  in  the 
steam  cylinder  cover.  The  upper  end  of 
the  small  cylinder  is  fitted  with  a  cover 
which  is  provided  with  a  valve  opening  out- 
wards^only,  so  that  when  the  steam  piston 
rises  and  carries  up  the  piston  of  the  small 
cylinder,  the  latter  expels  any  air  that  may 


be  in  the  small  cylinder,  whilst,  on  its  nib- 
sequent  desceiit,  the  valve  closes  and  ex- 
eludes  the  air,  so  that  a  vacuum  is  formed 
within,  and  the  consequent  upward  atmo- 
spheric pressure  on  the  underside  of  the 
small  piston  balances  the  weight  of  the 
steam  piston  and  connections. 

Copland,  G.  Improved  fiuid  compcmmd 
for  the  destruction  of  hugs  and  other  insects. 
Application  dated  September  17,  1855. 
(No.  2099.) 

This  improved  compound  consists  of 
camphor  dissolved  in  naphtha  or  other 
spirit,  and  oil  of  cloves  or  other  essential 
oil  or  oils,  to  which  may  be  added  creosote. 

Destibeaux,  J.  H.  An  improved  water- 
proof fabric.  Application  dated  September 
17,1855.     (Nq.2101.) 

The  inventor  first  applies  on  the  upper 
and  under  surfaces  of  a  cotton  or  linen  fabric, 
such,  for  instance,  as  that  called  moleskin, 
a  coating  composed  of  boiled  linseed  oil, 
rendered  siccative  by  litharge,  mixed  with 
calcined  amber  and  lamp  black,  and  liqne- 
fied,  where  found  necessary,  by  the  addi- 
tion of  a  small  quantity  of  essence  of  tur- 
pentine. 

Halcombe,  J.  J.  Improvements  in  the 
means  qf  obtaining  skeleton  maps  for  eduea- 
tional  purposes.  Application  dated  Septem- 
ber 18,  1855.     (No.  2105.) 

These  improvements  consist  in  the  use  of 
stencil  plates  or  patterns  from  which  the 
outlines  of  maps  may  be  pricked  or  marked 
off  in  colour,  or  by  means  of  an  instrument 
having  a  series  of  points  arranged  to  the 
outline  form  of  the  country  or  countries  to 
be  delineated.  This  instrument  being 
arranged  somewhat  similar  to  an  envelope 
cutter,  the  prick  points  may  be  forced  by 
pressure  through  a  number  of  sheets  of 
paper  at  one  time,  thereby  marking  the 
whole  with  the  required  outline  set  out  in 
punctures. 

Barry,  B.  P.  Improvements  in  treating 
bituminous  shale,  boghead  mineral,  €tnd  other 
like  schistous  bodies,  in  order  to  obtain  various 
commercial  products  ther^rom.  Application 
dated  September  18,  1855.     (No.  2107.) 

Schistous  bodies  are  operated  upon  in 
order  to  obtain  essential  and  unctuous  oils ; 
1.  Highly  rectified  mineral  oil ;  2.  Mineral 
oil  for  lighting  purposes ;  3.  Fat  unciuous 
paraphinised  oil ;  and  4.  Mineral  grease, 
through  certain  apparatuses.  The  Inventor 
uses  retorts  for  decomposing  the  schistous 
bodies.  The  pipes  which  lead  the  gases 
from  the  retorts  enter  partly  into  a  receiver, 
placed  at  some  distance  from  them.  A 
condenser  provided  with  refrigerating  tubes 
condenses  the  raw  oils  and  the  ammoniacal 
waters.  Purifiers  formed  of  two  wooden 
cases  or  jackets  lined  throughout  with  lead» 
and  provided  each  with  an  agitator,  are 
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employed  to  place  the  oils  (after  having 
been  separated  from  the  thick  tar)  in  con. 
tact  with  five  ner  cent,  by  weight  of  sol- 
phnric  acid  of  commerce.  The  matters 
must  be  agitated  for  three  hours,  left  to 
settle,  drawn  off  into  a  second  purifier 
placed  under  the  first,  and  then  have  added 
to  them  about  fire  per  cent  by  weight  of 
caustic  soda,  or  a  quantity  of  lime  water, 
and  the  whole  is  well  stirred  for  several 
hours  and  allowed  to  settle. 

Deacon,  H.  Improvements  in  the  manu- 
facture of  tolutiont  of  carbonate  of  ammonia 
and  in  ike  mani{facture  of  eauetic  ammonia. 
Application  dated  September  20,  1855. 
(No.  2118.) 

This  invention  consists  of  a  mode  of  ma- 
nufacturing solutions  of  carbonate  of  am- 

^  monia  by  passing  solutions  of  caustic  am- 
roonia,  or  solutions  of  carbonates  of  ammo- 
nia, not  sufficiently  saturated  with  carbonic 
acid,  down  vessels  containing  coke,  bricks,  or 
some  such  materials,  so  as  to  distribute  the 
solutions  over  a  considerable  surface  at  the 
time  that  carbonic  acid  gas  is  passed  up 
such  vessels.  The  ammoniacal  solutions 
thus  absorb  carbonic  acid,  and  the  gases 
not  absorbed  are  passed  through  conden- 
sers before 'escaping  to  aroid  loss  of  am- 
monia by  volatilisation. 

^  *  Eaton,  J.  Improoementt  in  thuttlet  and 
in  making  cop  tubes  used  in  shuttles.  Appli- 
cation dated  September  22,  1855.  (No. 
2126.) 

This  inyention  consists  in  dispensing  with 
the  use  of  cop  spindles  in  shuttles,  and 
arranging  the  interiors  of  shuttles  in  such 
manner  as  to  hold  the  cops  of  weft  ezter. 
pally.  The  tube  or  spool  is  fixed  at  one  of 
its  ends  in  a  shuttle,  and  elastic  or  pressing 
friction  surfaces  are  used  to  hold  the  cop, 
by  acting  on  its  external  surface ;  and  m 
making  metal  cop  tubes    for  shuttles,  in 

^  place  of  making  them  externally  smooth, 
and  with  uniform  surfaces,  they  are  to  be 
grooved  or  roughed  on  the  external  sur- 
faces, the  object  being  to  render  the  metal 
cop  tubes,  wherein  the  weft  is  wound,  less 
liable  to  have  the  yam  stripped  off. 

MoTTET,  H.,  Jun.  Scouring  woollen  goods 
during  the  action  qf  fulling  or  otherwise.  Ap- 
plication dated  September  24,  1855.  (No. 
2128.) 

This  invention  consists  in  using  liquid 
ammonia  or  volatile  alkali,  diluted  with 
water,  instead  of  employing  salts  of  soda, 
soaps,  and  other  cleansing  ingredients 
usually  employed  for  cleansing  and  fulling 
cloths  and  woollen  goods. 
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8tl.  Jamet  Jones,  of  Warrington,  Laneaster. 
Improrementt  in  railway  chairs,  and  in  the  me- 
thod of  aeeurinc  the  rails  to  the  same. 

822.  Jamet  Hogg,  publisher,  South  Blaeket- 
place,  and  John  Napier,  ttereotyper.  East  Sclen- 
net- street,  Edinburgh.  ImproTements  in  stereo- 
typing. 

823.  Obed  Blake,  Thames  Plate-glass  Works, 
Blackwall,  Middlesex,  manager.  Improvements 
in  the  manafacture  of  glass. 

824.  Benjamin  Klsch,  of  Kennington,  Surrey, 
gentleman.  An  apparatus  for  containing  an  ar- 
rangement of  cards  or  papers  for  selection.  A 
communication. 

825.  Jamet  Webster,  of  Birmingham.  Warwick, 
engineer.  A  new  or  improved  elastic  metallic 
tube,  and  the  method  of  manufacturing  the  tame. 

826.  Thomat  Reeves  Whitehead,  of  Manchester, 
Lancaster,  book-keeper.  Improvementt  in  gar- 
menti  or  apparatut  to  be  used  for  luttalning  the 
human  body  in  water,  or  for  acquiring  the  art  of 
swimming. 

827.  Julian  Bernard,  Albany,  Piccadilly,  Mid. 
dlesex,  gentleman.  Improvementt  in  machinery 
or  apparatus  employed  for  manufacturing  or  mak- 
ing boots  and  shoes,  or  other  coverings  for  the 
feet. 

828.  Edward  Martin,  of  Oxford,  cricket -bat 
maker.    An  improved  leg  guard. 

829.  Henry  Thomas  Sturley,  of  South  Lynn, 
Norfolk.  An  improved  compound  or  breakfast 
mixture. 

880.  Arnold  Morton,  of  Wakefield,  York.  Im- 
provements in  the  manufacture  of  paints  and  pig- 
ments. 

831.  William  Porter  Maddison,  of  Bsrnsley, 
York.  An  improved  telegraph  or  apparatus  for 
the  transmission  of  signals. 

832.  William  Henry  Moore,  of  Wenlock-place, 
City-road,  Middlesex.  An  improvement  in  the 
msnufacture  of  candles. 

833.  Frederick  George  Underhay,  of  Well't-stieet, 
Oray't  -  inn  -  road,  Middlesex.  Improvements  in 
apparatus  for  drawing  off  water. 

884.  Henry  Craifte,  of  Edinburgh,  W.S.  Im- 
provements in  heating  apartments  where  gas  and 
water  are  used. 

835.  Joseph  Betteley,  of  Liverpool,  anchor 
manufketurer.  Improvements  in  the  manufacture 
of  Iron  for  knees  for  ships  or  other  purposes. 

DaUdJpriir,  IS66. 

837.  Jacob  Smith,  of  Union-court,  Old  Broad- 
street,  and  John  Luntley,  of  New  Broad-street- 
court,  London.  Treating  the  sunflower  plant  to 
render  its  fibres  applicable  to  the  manufacture  of 
textile  fhbrics,  psper,  yam,  cordage,  ftc. 

838.  John  Leigh,  of  Manchester,  Lancaster, 
surgeon.  The  use  or  application  of  a  certain  sub- 
stance or  substances  in  the  sislng,  stiffening,  or 
otherwise  preparing  cotton,  linen,  or  other  yams 
and  woven  fabrics. 

832.  Ephraim  Morris,  of  Bergen,  New  Jersey. 
Improved  machinery  for  raising  and  lowering 

840.  William  Edward  Newton,  Chancery-lane, 
Middlesex,  civil  engineer.  An  improved  con- 
struction of  ftiraaee  for  the  manufacture  of  glass. 
A  communication. 

841.  Charles  Durand  Gardissal,  of  Bedford- 
street,  Strand,  London.  Preparing  various  resins 
and  combining  them  with  oDs  and  fktty  matters 
for  manulhcturing  candles  thereof.  A  communi- 
cation. 

842.  Arnold  Morton,  of  Wakefield,  York.  Im- 
provements in  the  manulhetnre  of  paper-hangings 
for  decorative  purposes. 

848.  WilNam  Terry,  of  Birminghsm,  Wsxwick, 
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gunmaker.   XmprofemenU  in  breecb-loading  fire- 
arms. 

844.  William  Coles  Fuller,  of  Bucklersbury, 
Cheapside,  London,  India-rubber  sprinf  manu- 
facturer. Improvements  in  constructing  and 
adapting  India  rubber  an  tyres  for  wheels. 

845.  John  Adams,  of  Grosvenor-street,  Leicester. 
Improf  ements  In  knitting  roactainerjr. 

846.  William  Henry  Gauntlett,  of  the  South 
Bank  Iron  Works,  h  ston  Junction,  near  Middles- 
bro'-on-Teea.  ImptoTements  in  thermometrie 
apparatus.  . 

847.  John  GraTes,  of  London,  gentleman,  and 
William  Frederick  Henson,  of  Hampstead,  Middle- 
sex, civil  engineer.  Improvements  in  lubricating 
carriage  and  other  axles. 

DatetT  Aprils,  18£6. 

848.  Stephen  Johnson  Gold,  of  Newhayen,  Con- 
necticut, U.S.  An  improvement  in  apparatus  fbr 
warming  buildings  by  steam. 

849.  John  Carrick  Bowser,  of  Queen's-terrace, 
St.  John'8-wood,  Middlesex.  ImprovemenU  in 
glove  fasten ings.  ^  ^ , 

850.  Alexander  Charles  Louis  Devaux,  of  King 
WiJllam-eireet,  London,  merchant.  Improve- 
ments in  the  construction  and  the  fitting  up  of 
granaries. 

851.  William  Edward  Newton,  of  Chancery-lane, 
Middlesex,  civil  engineer.  Improvements  in  the 
process  of  manufacturing  steel,  and  carboniiing 
iron,  and  the  ores  thereof,  in  the  said  manufac 
ture.    A  communication. 

852.  William  Joseph  Curtis,  of  Sebbon-street, 
Islington.  Improvement  in  lubricating  the  axles 
of  locomotlfe  engines,  and  of  carriages  on  rail- 

853.  James  Allen  Ransoms  and  George  Arthur 
Bidden,  of  Ipswich.  Improvements  in  the  manu- 
facture of  railway  bars  and  fianch  bearers  of  rail- 
way crossings. 

854.  John  Brooke,  Crescent,  Jewin-street,  City. 
Improvements  In  lift  pumps. 

Dated  ApHl  9,  1856. 

855.  Jo>^n  Oedge,  of  Wellington-street  South, 
Strand,  Middlesex.  Improvements  In  the  treat- 
ment or  preparation  of  leather,  and  in  the  manu- 
facture of  articles  composed  thereof.  A  communi- 
cation from  M.  Sejac,  of  Paris. 

856.  Joseph  Robert  Whitgreave,  of  Rugeley, 
Stafford,  gentleman.  Improvements  in  the  ar- 
rangement and  construction  of  locomotive  en- 
gines. 

857.  Henry  Laxton,  of  Arundel-street,  Strand, 
Middlesex,  civil  engineer.  A  new  and  improved 
apparatus  for  inereasfng  the  buoyancy  of  ships  and 
other  vessels.  A  communication  from  Alexander 
le  Mot,  United  States. 

859.  John  Armour,  of  Kixkton  Bleach  Works, 
Renfrew,  N.B.,  bleacher.  Improvements  iu 
bleaching  textile  Cabries  and  materials. 

860.  George  Frederick  Morrell,  of  Fleet-street, 
London.  Improvements  in  the  manufacture  of 
railway  cbidrs. 

Bated  Aprilia.nS^. 

861.  Henry  Laxton  of  Arundel-street,  Strand, 
civil  engineer.  An  improved  mode  of  adjusting 
circular  saws.  A  eommunioation  flrom  Amoa  D. 
Highfleld  and  William  H.  Harrison,  United  States. 

868.  Alft-ed  Vincent  Newton,  of  Chancery-lane, 
Middleeez,  mechanieal  draugbtaman.  Improve- 
ments in  the  means  of  attaching  together  or  se- 
curing sheets  and  pieces  of  paper  or  maauscript 
documents.    A  communication. 

864.  Walter  HaU.  of  Erith,  Kent,  IndU  rubber 
manufacturer.  A  method  of  stopping  or  retarding 
the  way  of  shipa  and  veaeela,  ia  order  to  prevent 
oolltsions  and  otherwise. 

865.  George  Homfiray,  of  Rnnbon,  Denblgli.  An 
improremmt  in  ftamaees. 


noted  April  n,\U^. 

867.  Thomaa  Williams  Makin,  of  Longsight,  near 
Manchester,  Lancaster,  silk  finisher,  and  John 
Bamsley.  of  Stockport,  Chester,  engraver.  Im- 
provements in  maehlnery  or  apparatus  for  em- 
bossing moil  6  antique  water  on  all  kinds  of  woven 
fabrics. 

869.  James  Bumside,  of  Henry  street,  Sunder- 
land, general  traffic  manager  for  the  Snnderland 
Dock  Company.  Improvements  in  apparatna  for 
propelling  and  steering  ships  and  hoau. 

871.  George  Jackson,  of  Bilnon,  Stafford,  iron 
master.  A  new  or  improved  steam  boiler,  to  be 
heated  by  the  waste  heat  of  puddUng  or  miU  fur- 
naces. 

873.  Antoine  Perpigna,  advocate,  of  Paria, 
France.  Improvements  in  the  manufbcture  of 
coke.    A  communication. 

Dated  April  12,  18i>6. 

875.  Ludwig  Schulti,  of  Oreen-street,  Stepney, 
Middlesex,  photof^raphic  artist.  Improvements 
in  obtaining  photographie  pictures  upon  paper, 
glass,  metal,  plates,  and  other  fibrous  substances. 

877.  William  Bragg  Flint,  truss  manufacturer, 
of  Birmingham,  Warwick.  Certain  improvements 
In  fasteners  for  shutters,  windows,  doors,  and 
such  like  purposes,  and  which  said  fasteninir  ia 
also  applicable  to  the  coupling  of  railway  carriage* 
and  trucks,  and  other  useful  purposes. 

879.  Robert  Baird  Lindsay,  of  Mill  Wall  Brew- 
ery, Poplir,  Middlesex.  An  Improvement  in  re- 
moving the  scale  or  deposit  firom  tubular  flues  of 
steam  boilers. 

Dated  April  14,  1856. 

881.  George  Braden  and  Charles  Braden,  of 
Sharp's  •  alley,  Middlesex,  manufacturers.  Im- 
provements in  the  manufacture  of  show  tablets  foe 
advertising  purposes. 

883.  John  Symonds  and  Thomas  Mara  Fell, 
smelters  and  gold  ores  reducers,  of  Sufferance 
Wharf,  Mill  Wall,  Poplar.  Middleeex.  Certain 
improvements  in  the  reduction  of  gold,  silver,  and 
other  ores. 

885.  George  Davies,  of  Serle-street,  LineolnV 
inn,  Middlesex,  civil  engineer.  ImprovemenU  in 
the  method  of  soldering  or  uniting  cast  iron.  A 
communication  fh>m  Mathieu  Joseph  Receveur. 

887.  Jesse  Bridgwood,  of  Burslem,  Staflbrd,  ma- 
nufacturer. An  improvement  in  the  nianuCseture 
of  china  and  earthenware  plug  wash-hand  basins. 
A  communication. 

889.  Samuel  Cunliffe  Lister,  of  Btmdford,  York. 
Improvements  in  spinning. 

891.  Samuel  Cunliffe  Lister,  of  Bradford,  York. 
Improvement8  in  weaving 

893.  Alfred  Vincent  Newton,  of  Chancery- lane, 
Middlesex,  mechanical  draughuman.  Improved 
machinery  for  felting  hat  bodies.  A  communicar 
tion  from  James  Seely  Taylor,  of  Danbuiy,  Con- 
necticut, U.S. 


NOTICES   OF  INTENTION  TO 

PROCEED. 

(^From  the  *' London  Gazette,**  April  29th^ 

1856.) 

2850.  George  Gotta  Golding.  Improvenenta  in 
boilers  for  heating,  warming,  or  raising  steam. 

1865.  Alfred  Vincent  Newton.  Improvementa 
in  washing  machines.    A  oommnnicatfon. 

2871.  Richard  Ruston.  Improvementa  in  the 
construction  of  anchors,  and  appendages  to  be 
used  therewith. 

2892.  Matthew  Tomlinaon.  An  improved  me- 
dical plaister. 

2896.  Henry  Francis.  Improvementa  in  app»- 
xatus  for  cutting  out  parts  of  gannenta. 


Magtxiii*. 


XJ8T  OF  SEALED  PATENTS. 


JSrfJk   481 


2897.  Charles  Olover.  Renlovinf  snow  ttom 
a  line  of  railways. 

2899.  John  Oedge.  ImproTements  in  cutting 
and  folding  paper  to  form  letters  or  notes  and  en- 
Yelopes  in  one  piece.    A  communieaiion. 

2901.  Jamet  Newman  and  William  Whittle. 
Improvements  In  the  manufacture  of  hooks  and 
eyes,  and  in  machinery  to  be  employed  in  the  ma- 
nufactare  of  the  hooks  aforesaid. 

2902.  John  Henry  Johnson.  Improrements  in 
furnaces  for  steam  boilers  and  other  boating  pur- 
poses.   A  communication. 

2906.  Edward  Rowolifle.  tmproTements  In  the 
manufacture  of  blocks  or  slabs  for  paving  and 
building  purposes. 

2916.  John  Barton.  Improvements  in  shuttles 
or  shuttle  tongues. 

2919.  Alexandre  Tolhausen.  Certain  Improve- 
ments in  double  acting  pnmps.  A  communica- 
tion. 

2942.  Lewis  Harrop,  Samuel  Barlow,  and  Alex- 
ander Boyd.  Certain  improvements  in  self-acting 
mules  for  spinning  and  doubling  cotton  and  other 
fibrous  materials. 

2950.  Thomas  Holmes.  An  improvement  In  the 
manufacture  of  driving  straps  or  bands  for  ma- 
chinery. 

2952.  Sir  John  Scott  Liliie.  Improvements  in 
guns,  fire-arms,  and  implements  of  war  connected 
therewith. 

25.  Colin  Mather  and  Charles  Hill  ward.  An 
improvement  in  steam  and  vacuum  gauges. 

40.  Francis  William  Gerlsh.  An  improvement 
in  the  manufacture  of  cast  hinges. 

51.  Victor  Delperdange.  Improvements  in  me- 
tallic nnd  elastic  packing. 

63.  Peter  Armand  Lecomte  de  Pontalnomoreau. 
Certain  Improvements  in  Jacquard  machines.  A 
communication. 

181.  Joseph  Hopkinson  the  younger.  Improve- 
ments in  apparatus  connected  with  steam  boilers. 

d37.  Thomas  Restell.  Improvements  in  breech- 
loading  and  revolving  fire-arms  and  in  cartridges. 

471.  William  Sangstcr.  An  improvement  in  the 
manuflscture  of  umbrellas  and  parasols. 

481.  Louis  Amler.  Improvements  in  condens- 
ing hot  air,  and  obtaining  motive  power  there- 
firom. 

512.  John  Fowler,  Junior,  and  David  Grelg. 
Improvements  in  ploughing  and  tilling  land. 

584.  James  Mills.  An  improvement  in  spindles 
used  in  certain  machines  for  preparing,  spinning, 
and  doubling  cotton  and  other  fibrous  substances. 

592.  John  Fowler.  Junior.  An  improvement  in 
the  manufacture^  bricks  and  tiles. 

606.  Christopher  Duckworth  and  Thomas  Mars- 
den.  The  manufacture  of  a  new  or  improved 
woven  fabric. 

686.  James  Amos,  of  Frindsbury,  Kent.  An  im- 
proved flour-dressing  maohine. 

642.  Thomaa  Bird.  Certain  improvements  in 
castors. 

720.  Thomas  Barnabas  Daft.  Improvements  In 
the  manufacture  of  metallic  and  other  bedsteadSi 
and  articles  of  metallic  and  other  furnitur*. 

775.  Thomas  Waller  Barren.  Improvements  in 
machinery  for  obtaining  power  by  water.  A  com- 
munication. 

776.  Hennr  Comforth.  A  new  or  improved  ma- 
nufacture of  plated  tea-pots  and  coffee  pots,  and 
other  vessels  and  articles  of  like  manufticture. 

785.  Ktienne  Laporte.  The  application  of 
cortain  new  materials  in  the  manufaeture  of 
hong ies,  candles,  and  other  similar  artioles. 

840.  William  Edward  Newton.  An  improved 
construction  of  fttmace  for  the  manufhcture  of 
glass.     A  communication. 

850.  AlezaadtB  Charles  Lottl«  Dovtuz.  Im- 
provements in  the  construction  and  the  fitting  up 
of  granaries. 

851.  William  Edward  Newton.  ImpiOTementa 
in  the  prooest  of  mannfaetuxing  steel,  and  car- 


bonising iron,  and  the  ores  thereof,  In  (he  said 
manufhcture.    A  communication. 

854.   John    Brooke.      Improvements    in    lift 
pumps. 

859.  John  Armour.  Improvements  in  bleaching 
textile  fabrics  and  materials. 

860.  George  Frederick  Morrell.    Improvements 
In  the  manufacture  of  railway  chairs. 

865.  George  Homf^ay.    An  improvement  in  ftir- 


Opposition  can  be  entered  to  the  granting 
of  a  Patent  to  any  of  tlie  parties  in  the  above 
List,  who  have  given  notice  of  their  inten- 
tion to  proceed,  within  twenty-one  days  from 
the  date  of  the  Gaxette  in  which  the  notice 
appears,  by  leaving  at  the  Commission  era'* 
office  particulars  in  writing  of  the  objection 
to  the  application. 
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1005.  William  Johnson. 
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1027.  Alfred  George  Anderson  and  John 
Barker  Anderson. 

1029.  John  Hetherington. 

1030.  Edward  Bird. 
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Brooks  Pettit 

1131.  Conrad  William  Finzel. 
1134.  Sir  John  Scott  Liliie. 
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888.  t^harles  Cowper. 

450.  JaraeB  Diment 

496.  lunLC  Reckitt,  George  Reckitt,  and 

Francis  Reckitt 
540.  James  Wallace,  jun. 

Sealed  Jpnl  29th,  IS56. 

2418.  Germain  Jean   Paal  Marie  Yille- 

ronx. 
2417.  Paul  Emile  Chappuis. 
2424.  Robert  Griffiths. 
24S5.  Henry  Laxton.  ' 

2440.  John  Pinches. 
2450.  John  Patterson. 
2458.  James  Eastwood. 
246U.  George  Davis. 
2462.  William     Robertson    and    James 

Henry. 
2474.  John  Hicks. 
2506.  John  Wakefield. 


2519.  CuUen  Wliipple.* 
2643.  John  Henry  Hutchinson. 
2679.  John  Henry  Johnson. 
2711.  Sir  Charles  Edward  Grey. 
2719.  William  Rowan. 
87.  William  Smith. 

203.  John  Beads. 

233.  Henry  Samuel  King. 

801.  Edwin  Clark. 

325.  Thomas  Frederick  Tyennan. 

369.  William  Edward  Newton. 

371.  Alfred  Vincent  Newton. 

386.  William  Watson  Hewitson. 

405.  Alfred  Vincent  Newton. 

419.  Charles  Scott  Jackson. 

460.  Edward  Schischkar. 

The  aboTe  Patents  all  bear  date  as  of  the 
day  on  which  Provisional  Protection  was 
granted  for  the  several  inventions  men- 
tioned above. 


NOTICE  TO  CORRESPONDENTS. 
The  publication  of  several  Articlos  and  Letters  is  deferred. 
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Mr.  J.  Palmer,  of  Stockton-on-Tees,  has  recently  patented  an  inTention,  the  object  of 
which  is  to  render  reaping  machineB  more  efficient  in  their  action  than  heretofore.  Thia 
he  proposes  to  effect,  firstly,  by  applying  to  a  reaping  machine  a  novel  construction  of 
radial  roller  platform,  which  is  intended  to  receive  the  agricultural  produce  as  it  is  cut,  and 
facilitate  its  di8(  large  on  to  the  ground ;  secondly  (for  the  purpose  of  gaining  strength 
without  increasing  the  weight  of  the  implement),  by  making  the  separator  which  divides 
the  com  to  be  cut  from  that  which  the  machine  is  to  pass  of  steel,  and  the  side  plate  or 
fence  of  the  platform  of  galvanized  iron. 

Fig.  1  of  the  engravings  in  the  preceding  page  represents,  in  plan  view,  a  reaping 
machine  with  his  improvements  applied  thereto ;  and  fig.  2  is  a  sectional  elevation  of  the 
same,  a,  a  represents  a  series  of  conical  rollers,  mounted  radially  in  suitable  framing  set 
in  the  rear  of  a  line  of  cutters,  6,  which  act  within  m  space  circumscribed  (as  would 
appear  in  a  side  elevation  of  the  machine)  by  the  periphery  of  the  running  wheel,  e.  '*  To 
render  the  action  of  the  radial  platform  more  efficient  than  those  in  use  prior  to  the  date  of 
my  patent,  I  impart  rotary  motion,"  says  Mr.  Palmer,  **  to  the  last  one  or  two  of  the 
rollers,  a,  by  means  of  gearing,  which  is  driven  by  the  rotation  of  the  running  whoel,  e. 
The  rollers,  of  and  <f ,  are  represented  as  connected  with  the  motions  of  this  wheel,  lor  the 
purpose  of  being  rotated  independently  of  the  action  of  the  rake,  which,  as  applied  by  the 
attendant  to  draw  back  the  cut  produce  from  the  front  of  the  machine,  imparu  rotary 
motion  to  the  forward  rollers,  a,  a,  a.  d  (figs.  1  and  2)  is  a  shaft,  which  carries  a  spur 
wheel,  e,  in  gear  with  a  ring  of  teeth  on  the  inner  periphery  of  the  wheel,  c.  At  its  other 
end  this  shaft  is  fitted  with  a  bevil  wheel,  /,  that  gears  into  a  pinion,  g,  keyed  on  a  stud 
axle,  k,  carried  by  a  bracket  pendent  from  the  main  framing.  To  this  stud  axle,  Jk,  is 
attached,  by  means  of  a  swivel  connection,  a  rod,  i,  which  is  provided  with  a  squared 
socket,  that  takes  on  to  the  squared  end  of  the  asle  of  the  roller,  a'.  It  will  thus  bo  aeen* 
that  as  the  machine  is  drawn  forward  over  the  ground,  rotary  motion  will  be  imparted  to 
the  roller,  tf',  in  the  direetion  of  the  arrow,  fig.  1,  and  thus  the  cut  produce  brought  ap  to 
this  roller  will  be  delivered  by  it  on  to  the  ground  in  a  line  parallel  or  nearly  so  to  the  line 
of  progress  of  the  machine.  When  thought  desirable,  rotaiy  motion  may  be  communicated 
from  this  roller  to  one  or  more  rollers  of  the  series  by  means  of  a  band  or  strap,  kg  and 
ribs  or  other  projections  may  be  formed  on  the  periphery  of  the  last  roller,  if  thought 
desirable,  to  enable  it  to  take  a  better  hold  of  the  produce  fed  up  to  it  by  the  rake  of  the 
attendant.  /  /  is  the  separator,  which  precedes  the  cutters,  and  marks  the  division  in  the 
standing  crop  between  the  portion  to  come  under  the  operation  of  the  advancins  eattera 
and  that  which  is  to  be  left  for  the  return  action  of  the  machine.  This  separator  I  propose 
to  make  of  steel  to  give  it  strength  i  and  the  better  to  insure  its  action  when  passing  over 
uneven  ground,  I  joint  it  to  its  bearing,  thus  permitting  of  its  rising  and  falling  to  accom- 
modate itself  to  the  ground.  Another  improvement  which  I  effect  in  the  construction  of 
reaping  machines  is,  forming  the  side  plate  or  fenoe,  m  m,  of  the  platform  of  galvanized 
iron,  which  will  resist  the  deteriorating  effeota  of  damp  and  moisture." 


SIR  JAMES  SOUTH  AND  THE  ROYAL  AND  ROYAL  ASTRONOMICAL 

SOCIETIES. 


Under  the  heading  <' Disputes  in  the 
Royal  and  Royal  Astronomical  Societies," 
we  reviewed  in  our  Numbers  for  March 
I7th  and  24th,  1855  (Nob.  1649—50),  Mr. 
Sheepshanks'  '*  Letter  to  the  Board  of  Vi- 
sitors of  the  Greenwich  Royal  Observatory," 
respecting  a  subject  with  which,  as  it  com- 
menced and  developed  itself  in  this  Maga- 
zine,  our  readers  are  familiar.  Since  that 
period,  Mr.  Sheepshanks  has  passed  beyond 
the  sphere  of  human  retribution.  If  we 
again  resume  our  pen  to  comment  briefiy 
upon  him  or  his  transactions,  it  is  not 
that  we  sre  insensible  to  the  claims  which 
the  dead  have  upon  our  forbearance,  but 


purely  because  the  reputation  of  tlie  living 
cannot  be  otherwise  protected.  In  pen- 
ning what  follows  we  shall  not  permit  our- 
selves to  forget  that  Mr.  Sheepshanks  has 
no  longer  a  voice  to  raise  in  his  own  b«halt 
In  the  "  Proceedings  of  the  Royal  So- 
ciety*'  (vol.  vii.,  No.  17),  among  the 
"  Obituary  Notices  of  Deoeased  Fellowa," 
appears  a  brief  memoir  of  Mr.  Sheepshanls, 
in  which  oecurs  the  following  passage : — 
"  His  consideration  for  others  was  made 
manifest  by  his  active  kindness  to  those 
with  whom  he  was  engaged,  and  no  less  by 
his  ready  appreciation  of  the  merits  of 
those  agunst  whom  he  had  to  contend  in 
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these  Booieties,  tlian  by  the  writers  of  the 
passages  stigmatised,  or  by  those  who 
either  foolishly  or  roaliciously  sanctioned 
their  publication. 

So  far  as  we  are  ooneemed  we  shall  not 
permit  ourselves  to  reply,  st  any  length, 
to  the  statements  in  question.  The  only 
rejoinder  which  Mr.  Sheepshanks  oonld 
make  to  our  criticism  of  his  pamphlet,  and 
our  exhibition  of  his  faults,  was  too  weak 
and  unfounded  to  bear  examination,  and 
therefore  was  never  put  publicly  forth. 
What  he,  wU)i  all  the  confidence  and 
courage  which  he  unquestionably  possessed, 
could  not  effect,  his  particans  will  not  ac- 
complish by  cowardly  craft  We  regret  to 
observe  their  attempts.  The  better  course' 
would  have  been  to  let  their  friend  repose. 
Had  they  done  so  neither  we,  nor  any,  we 
believe,  of  those  who  in  life  were  his  anta- 
gonists, would  have  again  laid  a  finger 
upon  his  character.  While  we  live  we  are 
compelled  to  admonish  and  contend  with 
the  living ;  but  we  desire  most  earnestly  to 
respect  the  peace  which  death  inaugurates, 
and  which  is  so  well  suited  to  all  the  weary 
and  the  frail. 


defence  of  truth  and  Justice,  as  they  ap- 
pcared  to  his  mind.  Nor  must  we  omit  to 
add,  while  using  a  qualifying  expression  to 
save  the  right  of  free  opinion,  and  to  avoid 
implying  a  decision  which  is  not  within  our 
province,  that  in  every  one  of  his  oontro- 
versies,  that  which  was  truth  and  Justice  to 
the  mind  of  Mr.  Sheepshanks  was  nothing 
less  to  the  minds  of  very  many  from  whom 
no  thinking  man  would  differ  without  can- 
tious  examination." 

In  the  "  Report  of  the  Council  (1855-56) 
to  the  Thirty,  sixth  Annual  Meeting  of  the 
Royal  Astronomical  Society'*  (vol.  xvi., 
pages  06,  97),  occurs  the  following  pas- 
saged —  '*  The  last  of  Mr.  Sheepshanks' 
publications  was  a  defensive  pamphlet,  or 
partly  defensive,  in  answer  to  an  imputation, 
to  which  we  need  not  here  allude  further 
than  by  describing  it  as  an  impeachment  of 
his  integrity,  upon  the  evidence  of  a  con- 
versation alleged  to  have  been  held  thirty 
years  before  it  was  brought  forward,  with 
an  eminent  man  who  died  twenty  years  be- 
fore  it  was  brought  forward.  Of  course, 
this  sort  of  evidence  never  received  the 
slightest  attention  from  any  of  the  scientific 
bodies  before  whom  it  was  proposed  for  in- 
quiry;  nor  would  it  have  been  mentioned 
here,  public  as  the  matter  has  bec<ime,  ex- 
cept simply  to  record  that  sense  of  the 
utter  needlessness  of  any  reply  to  such  an 
accusation,  which  the  Council  showed  when 
they  neglected  the  formal  application  made 
to  them  on  the  charge." 

Now,  we  submit,  that  these  passages  are 
of  an  essentially  unfair,  vexations,  and  evil 
character,  inasmuch  as  they  compel^  Sir 
James  Sooth,  ourselves,  and  others,  either 
to  receive  silently  the  impuutions  they 
convey,  or  to  re-exhibit  the  failings  and 
depravities  of  the  dead — a  course  which  is 
repugnant  not  only  to  ourselves,  but  to  all, 
aave  a  very  small  and  exceptional  class  who 
delight  in  traduction,  either  of  the  living  or 
the  dead,  and  who  do  not  scruple,  it  ap- 
pears,  even  to  embitter  their  eulogtums  of  the 
departed  with  inuendoes  against  the  living. 
This  remark  would  hold,  from  whatever 
souree  the  above  ill-oonceived  and  indeco- 
rous passages  proceeded,  but  the  spirit 
which  instigated  their  publication  is  seen  to 
be  peculiarly  gross  when  it  is  remembered 
that  they  were  written  by,  or  rather  put 
forward  in  the  name  of,  the  councils  of  two 
societies  in  which  the  delicacies,  or  at  least 
the  proprieties,  of  ordinary  life  should  be 
tboioughly  understood,  and  whose  public 
acts  and  docnmenta  should  be  scrupulously 
purged  of  every  traoe  of  persoeal  malevo- 
lence with  which  mean  minds  may  seek  to 
taint  them.  This  will  be  (and  indeed  is,  as 
we  learn)  better  understood  and  moro 
warmly  felt  by  the  members  gen«nlly  of 


*'  Our  curse  upon  the  clown  and  knave 
Who  will  not  let  his  aiihes  rest." 

We  will  here  content  ourselves  with  two 
observations.  First,  that  which  is  said  in 
the  Royal  Society's  obituary  notice,  if  true, 
is  no  more  than  may  be  said  with  perfect 
veracity  by  the  opponents  of  Mr.  Sheep- 
shanks, viz.,  that  that  which  is  trnth  and 
justice  to  their  minds  is  **  nothing  less  to 
the  minds  of  very  many  from  whom  no 
thinking  man  differs  without  cautious  exa- 
mination." The  consideration  is,  how- 
ever, as  lame  and  impotent  as  it  is  old,  and 
brings  but  feeble  aid  to  either  party.  Se- 
condly, the  self-constituted  counsel  of  the 
deceased  conduct  his  case  very  badly  when 
they  talk  in  the  Astronomical  Society's 
Report  of  the  *'  utter  needlessness  of  any 
reply  "  to  an  accusation,  beeauMe  that  accu- 
sation is  based  **  upon  the  evidence  of  a 
conversation  alleged  to  have  been  held 
there  thirty  years  before  it  was  brought 
forward,  vrith  an  eminent  man  who  died 
twenty  years  before  it  was  brought 
forward."  Mr.  Sheepshanks  himself  evi- 
dently knew  that  the  tnere  remotenees  of  the 
event  did  not  deprive  it  of  Its  force,  for  as 
soon  as  the  circumstance  was  mentioned  at 
the  Royal  Society  he  declared  that  it  was 
imperKtive  upon  him  to  meet  the  charge, 
and,  contrary  to  rule  and  order,  indsted  on 
being  heard.*  Moreover  it  is  much  more 
natural  to  suppose  (apart  from  all  other  con- 
siderations) that  Sir  J.  South  refrained  for 
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several  years  from  making  a  fraud  public, 
than  that  he  should  ha?e  put  forward  an 
accusation  based  upon  a  vile  invention  of 
his  own.  No  colouring  can  conceal,  and  no 
sophistry  can  shake  this  fact.  Besides,  Mr. 
Sheepshanks  himself  admitted  the  truth  of 
the  very  allegation  upon  which  the  Council 
seek  to  pour  contempt.  For  ourselves  we 
are  content  to  leave  the  matter  here. 

It  must  be  remembered,  however,  that  to 
Sir  J.  South  the  reflections  upon  him  con- 
tained in  the  passages  above  quoted  must  be 
peculiarly  offensive,  and  we  are  not  sur- 
prised to  find  that  he  has  in  reply  ad- 
dressed a  very  dignified  and  temperate,  but 
most  convincing  letter,  to  the  fellows  of 
the  Royal  and  Royal  Astronomical  So- 
cieties. 

Our  readers  will  recollect  that  in  the 
article  referred  to  at  the  commencement  of 
this  paper  ("  Disputes,  &c.")  we  wrote  as 
follows:  "  We  shall  not  occupy  ourselves 
with  a  reply  to  his*'  (Mr.  Sheepshanks*) 
"  profuse  and  contradictory  criticisms  of  Sir 
James*B  character  and  abilities.  When  it 
is  remembered  that  the  author  is  Mr.  Sheep- 
shanks, and  the  subject  he  who  gave  to  the 
light  the  humiliating  transactions  of  that 
gentleman  before  discussed,  there  will  be 
no  room  to  wonder  at  their  bitterness,  and 
no  necessity^  we  conceive,  to  demonstrate 
their  injustice.  If  Sir  James  thinks  other- 
wise, it  will  certainly  cost  him  but  little 
trouble  to  deal  effectively  with  that  which 
contains  its  own  refutation."  We  subse- 
quently learned  that  it  was  not  the  inten- 
tion  of  Sir  James  to  reply  to  Mr.  Sheep- 
shanks. The  reasons  for  this  are  given  in 
the  following  passage  from  the  letter  of  Sir 
James.  **  Having  been  told  that  this  pam- 
phlet was  replete  with  abuse  of  myself,  I, 
without  reading  it,  placed  a  qopy  of  it  in 
the  hands  of  Mr.  A.  J.  Stephens,  one  of  the 
Fellows  of  the  Royal  Society,  and  requested 
him,  as  '  my  friend,'  to  advise  me  how  td 
act.  A  few  days  afterwards,  Mr.  Stephens 
advised  me  not  to  take  the  slightest  notice 
of  the  pamphlet,  or  even  to  read  it.  He 
also  considered  that,  as  the  pamphlet  pur- 
norted  to  be  a  *  Reply  to  the  Calumnies  of 
Mr.  Babbage,'  it  was  more  incumbent 
upon  Mr.  Babbage  to  publish  a  reply  to 
the  abuse  of  Mr.  Sheepshanks  than  a  duty 
devolving  on  me.  Mr.  Stephens,  at  a  sub- 
sequent interview,  also  stated  that  Lord 
Rosse  and  Br.  Paris  concurred  in  opinion 
with  himself,  that  I  ought  not  to  take  any 
notice  of  Mr.  Sheepshanks*  pamphlet 
Placing  the  utmost  reliance  on  the  judg- 
ment and  friendship  of  Mr.  Stephens,  and 
Mr.  Babbage  having  acquainted  me  that  he 
intended  to  answer  the  calumnies  of  the 
Reverend  Richard  Sheepshanks,  I  neither 
replied  to,  nor  did  I  even  read  the  pamphlet 


or.  any  portion  of  it,  until  after  my  perusal 
of  the  <  Obituary  Notices  of  Deceased  Fel- 
lows'  of  the  Royal  Society  for  1864—55, 
and  after  the  Council  of  the  Royal  Astro- 
nomical Society  had  made  their  report  to 
the  thirty-sixth  annual  general  meeting  of 
their  society." 

Before  entering  upon  the  statement  which 
Sir  James  now  deems  it  essential  to  submit, 
he  says,  after  quoting  the  passage  shore 
extracted  from  th»"  Report  of  the  Coua- 
oil,"  "The  late  Council  of  the  Royal 
Astronomical  Society  having  thus  made 
the  adulation  of  the  dead  s  means  of  slan- 
dering the  Uving,  and  alluded  to  the  per- 
sonal differences  which  existed  between  the 
late  Reverend  Richard  Sheepshanks  and 
myself,  I  am  most  reluctantly  and  painfully 
compelled  to  refer  to  matters  from  which  I 
should  otherwise  have  refrained. 

"  I  may,  perhaps,  be  permitted  to  observe 
til  limine,  that  in  the  *  Obituary  Notices' 
which  are  published  by  the  Councils  of  the 
Royal  and  Royal  Astronomical  Societies, 
common  decency  requires  that  they  should 
contain  nothing  likely  to  stir  up  personal 
feelings :  the  works  of  the  deceased  person, 
any  details  of  his  history  likely  to  encourage 
others  in  the  pursuit  of  science,  any  praise 
of  him  consistent  with  truth,  are  legitimate 
topics  for  such  notices,  but  it  is  an  abuse  to 
make  them  libels  on  the  Uving;  and  not  less 
so  to  identify  Societies  with  the  bad  passions 
of  individual  members  of  their  Councils." 

With  these  remarks  we  quite  agree,  as 
has  already  been  intimated. 

Sir  James  then  proceeds  with  his  state- 
ment, which  is  as  follows : 

"  On  the  19lh  of  January,  1852,  Mr. 
Babbage  came  to  Campden  Hill,  brought 
with  him  the  Review  of  his  '  Exposition, 
1851,'  which  had  then  recently  appeared  in 
the  Mechanice'  Magazine,  and  read  it  to  me. 
On  his  coming  to  the  words, '  If  this  be  not 
subornation  of  perjury,  it  is  very  like  it,* 
I  reminded  him  of  a  real  case  of  suborna- 
tion of  perjury  in  which,  on  the  late  Mr. 
Troughton's  words  to  me,  the  Reverend 
Richard  Sheepshanks  had  asked  Mr. 
Trooghton  to  let  one  of  his  men  go  to  the 
Custom-house  to  clear,  as  an  English  in- 
strument, a  circle  of  Jecker's,  on  which 
Mr.  Sheepshanks  had  had  engraved  the 
name  of '  Troughton,'  to  evade  the  duty." 

The  result  of  this  conversation  was,  that 
the  letter,  with  which  our  readers  are  ac- 
quainted, was  addressed  to  this  Magazine.* 

"  I  am  charged  by  the  late  Council  of 
the  Astronomical  Society,"  continues  Sir 
James  South,  '*  with  having,  in  the  fore- 
going letter,  impeached  the  integrity  of 
the  late  Mr.  Sheepshanks,  upon  a  con- 
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Tenation  held  thirty  yean  before  it  was 
brought  forward,  with  an  eminent  man  who 
died  twenty  years  before  it  was  brought 
forward. 

"  In  my  latter  to  the  Mechanics*  Maga^ 
xine,  1  made,  upon  the  authority  of  the  late 
Mr.  Troughton,  two  charges  against  the 
late  Reverend  Richard  Sheepshanks. 

"  (1.)  That  he  had  procured  from  Paris 
one  of  Jeeker's  circles,  and  that 
he  evaded  the  payment  of  the 
duty   by    having    the    name    of 
'  Troughton'  engraved  upon  it. 
"  (2.)  And  that  to  evade  the  payment  of 
the  duty,  he  must  either  have 
been  guilty  of  perjury,  or  subor- 
nation of  perjury. 
"  In  the  '  Defensive  Pamphlet*  of  the  late 
Reverend  Richard  Sheepshanks,  as  the  late 
Council  of  the  Royal  Astronomical  Society 
have  ludicrously  described  it,  he  thus  writes 
(pages); 

*  I  Mw  a  favourable  account,  by  Sir  Thomas 
Brisbane,  of  the  performance  of  a  drcle  of  re- 
ilexioQ  bjr  Jecker  of  Paris;  and,  aa  a  friend  was 
going  to  Paris,  In  the  vrinter,  I  believe,  of  1823.  I 
requested  him  to  procure  me  a  circle  of  Jeeker's, 
and  to  get  Troughton's  name  engraved  upon  It,  so 
as  to  pass  our  Customs  without  duty,  and  without 
causing  him  delay  or  trouble.  This  was  done,  and 
the  instrument,  I  am  pretty  sure,  left  by  him  at 
Troughton's  shop  in  Fieet-street,  to  have  the  in- 
scription erased,  and  to  be  ajjapted  to  the  stand  of 
a  British  circle  which  Troughton  had  recently 
sold  me.  It  Is  most  probable  that  the  officers  at 
Dover  had  their  attention  drawn  to  the  erroneous 
Inscription  by  the  Commissioner,  and  so  passed  it ; 
but  I  can  say  nothing  about  this  of  my  own 
knowledge. 

*  I  own  that  I  am  heartily  ashamed  of  this 
transaction,  although  everybody  smuggled  in 
those  days,  directly  or  indirectly.' 

*'  Can  any  unprejudiced  person  deny  that 
Mr.  Richard  Sheepshanks  has  admitted, 
"(1.)  Procuring  a 'circle  of  Jecker^s' 
from  Paris;  and 'getting  Trough, 
ton's  name  engraved  upon  it ;' 
''  (2.) '  So  as  to  pass  our  Customs  with- 
out  duty  ? ' 
•*  In  respect  of  'the  peijury,  or  the  sub- 
ornation  of  perjury,'    it  is  clear  that,  in 
1828,  the  'Circle'  could  not  have  passed 
'our Customs'  without  some  person  taking 
an  oath  that  it  was  of  British  manufacture  ; 
but  to  this  part  of  the  transaction  the  Re- 
verend Richard  Sheepshanks  cautiously  and 
Judiciously  avoids  giving  any  positive  in- 
formation or  denial,  although  he  confesses 
that  he  is  '  heartily  ashamed  of  this  transac- 
tion.' " 

(7*0  be  continued,) 


RENNIE'S  IMPROVED  MARINE 
BOILERS.* 

When  marine  boilers  are  required  to  be 
of  the  least  possible  height,  so  as  to  be 
kept  below  a  certain  level  in  the  vessel — 
as,  for  example,  below  the  load  water-line — 
they  are  frequently  liable  to  prime,  or  dlr- 
charge  the  water  contained  within  them 
along  with  the  steam  into  the  cylinders, 
and  thereby  cause  damage  to  and  impede 
the  perfect  working  of  the  engines ;  and  as 
it  is  a  desideratum  in  all  steam  engine 
boilers,  but  in  marine  boilers  more  parti- 
cularly, that  the  steam  shall  be  delivered 
to  an  engine  in  as  dry  or  free  a  state  as  pos- 
sibles—that is,  not  surcharged  with  water — 
Mr.  G.  Rennie,  of  the  well-known  firm  of 
Rennie  and  Sons,  Holland-street,  Black- 
friars,  has  designed  the  following  arrange- 
ment by  which  boilers  can  be  constructed 
so  low  as  to  enable  them  to  be  fixed  in  all 
ordinary  cases  below  the  water  line  of  a 
vessel,  while  at  the  same  time  the  sur- 
charging of  the  steam  with  water,  "  or 
priming  over,"  is  obviated,  and  the  delivery 
of  the  steam  to  the  engine  in  a  suitable 
state  is  secured. 

This  is  effected  in  the  following  man- 
ner: — To  the  boiler  is  added  a  chamber, 
which  may  either  be  an  extension  thereof, 
or  may  be  a  distinct  vessel,  of  suitable 
strength  and  size,  having  an  opening  or 
passage  to  the  boiler  as  liigh  up  in  the 
steam  space  as  convenient,  but  such  open- 
ing or  passage  must  not  be  of  a  less  area 
than  the  bore  of  the  pipe  for  the  supply  of 
steam  to  the  engine  or  engines.  This  steam 
chamber  need  not  be  subject  to  the  direct 
action  of  the  fire,  but  it  must  be  main- 
tained at  a  sufficient  high  temperature,  so 
as  to  impair  the  elastic  force  of  the  steam, 
or  allow  of  its  condensing  within  the  vessel 
or  chamber.  The  steam  pipe  must  be 
inserted  in  the  most  convenient  position  in 
or  near  the  top  of  the  steam  chamber.  In 
the  bottom  of  this  chamber  there  should  be 
inserted  a  pipe  with  a  blow-off  cock,  so  as 
at  any  time  to  free  it  from  the  presence  of 
water,  wMch  might  be  carried  over  along 
with  the  steam.  Gauge  cocks,  by  which 
the  height  of  condensed  water  can  be 
readily  ascertained,  are  used. 

Fig.  I  of  the  accompanying  engravings  is 
a  longitudinal  section  of  a  low  boiler  for  a 
vessel  of  shallow  draft  (in  which  the  fur- 
naces are  placed  athwart-ship,  instead  of 
fore  and  aft),  fitted  with  such  a  chamber. 
A  A  is  the  shell  of  the  boiler ;  B  B  are  the 
furnaces ;  C  C  the  tubes ;  and  D  is  the 
chamber.  Instead  of  permitting  the  steam 
to  be  drawn  direct  from  off  the  surface  of 
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the  water   into  the  steam  pipe  in  Bueh  a  |  more  than  one  plate  may  be  inserted,  as 

boiler,    a   screen-platei  £,    is  .  interposed  I  shown  in  flg.  2— for  more  eflfeetaalJy  drying 

between  the  opening  from   ihe  boiler— or  I  the  steam  as  it  passes  from  the  boiler  A, 

Flg.l.  .  '  FigJ. 


through  the  steam  chamber,  D,  and  through 
the  opening,  C,  into  the  steam  pipe,  F,  as 
the  steam  in  passing  oyer  would  impinge 
against  the  screen  plate,  and  cause  it  to  part 
with  the  water,  which  will  fall  and  collect  at 
the  bottom  of  the  chamber,  D,  which  is 
provided  with  a  blow-off  pipe  and  cook,  H. 
I  I  are  two  gauge  cocks  for  ascertaining 
the  quantity  of  water  within  the  chamber. 
A  wash-board  or  dash-plate  may  be  fixed 
within  the  boiler,  across  and  before  the  open- 
ing  made  between  the  boiler  and  the  steam 


chamber,  for  the  passage  of  the  steam,  for 
the  purpose  of  checking  the  ebidlition  of 
the  water. 

In  the  engraring  the  chamber,  D,  is 
shown  as  a  continuation  of  the  boiler,  A, 
because  the  peculiarities  of  the  eonstruetioo 
and  position  of  that  boiler  permits  of  its 
being  so  applied  most  advantageously  ;  but 
Mr.  Rennie  does  not  confine  himself  to  the 
precise  arrangem^t  shown,  as  similar 
drying  chambers  may  be  added  to  marine 
boilers  either  at  the  side  or  end. 


PUGH'S  RAILWAY  SIGNALS; 


Mr.  E.  Pugh,  of  Chsrthsm,  Kent,  has 
patented  an  invention  for  use  on  railways, 
by  which  he  proposes  to  give— 1st,  the 
guards  a  simple  and  cheap  means  of  sig- 
nailing  the  engine  drirer:  and  2nd,  the 
passengers  a  simple  and  eflScient  means  of 
csUing  the  attention  of  the  guard  or  guards 
to  the  particular  carriage  or  compartment 
of  a  carriage  from  which  the  signal  has 
been  exhibited  by  night  or  by  day. 

The  first  part  of  the  invention  relates  to 
the  nse  of  a  reed,  valve,  or  whistle,  or  such 
like  signal,  in  conjunction  with^  an  air 
vessel,  into  which  air  is  charged 'or  com- 
pressed by  the  travelling  of  the  brake-yan 
or  other  carriage  to  which  such  apparatus 
is  applied,  the  compressed  air  from  such  air 
vessel  being  permitted  to  pass  through  the 
stop-cock  upon  its  being  opened,  and  along 
the  whistle  tube,  causing  the  whistle  to 
sound  an  alarum,  by  producing  either  a 
continuous  sound  or  a  series  of  distinct 
sounds,  according  to  any  pre-arranged 
method  of  signalling.  The  air  vessel  is 
charged  by  means  of  a  suitable  pump 
affixed  to  the  guard's  van,  and  worked  by 
means  of  a  cam,  eccentric,  or  other  me- 
chanical eontrivanoe,  for  causuig  the  piston 


of  the  pump  to  move  backward  and  forward 
within  the  barrel,  and  the  conneetion  be- 
tween the  pump  and  the  air  vessel  contains 
a  suiuble  valve,  by  which  the  air  is  retained 
under  pressure  ready  for  use. 

The  second  part  relates  to  a  means  by 
which  passengers  can  attract  the  attention 
of  the  guards  by  night  or  by  day.  For  this 
purpose  a  rod  is  fixed  along  the  length  of 
each  carriage,  with  a  handle  or  means  of 
working  it  io  each  compartmenL  This 
acts  upon  a  disc,  semaphore,  or  lamp  signal, 
which  is  fixed  outside  in  the  moat  suitable 
position. 

The  third  part  relates  to  the  conversion 
and  use  of  the  roof  lights  of  carriagea,  as 
also  the  outside  or  other  lamps  of  a  railway 
train  into  signal  lamps,  when  necessary  or 
desirable.  This  is  effected  by  fitting  roof 
lights  or  lanterns  glazed  with  coloured 
glass,  instead  of  the  iron  guard  eases  and 
covers  at  present  used,  to  contain  the  roof 
lamps;  and  when  a  passenger  desires  to 
call  the  attention  of  the  guard  or  guards,  he 
raises  the  lamp  into  the  proper  position, 
and  causes  the  proper  coloured  glaaa  to 
exhibit  >  suitable  light  up  or  doim  on 
either  side  of  the  line.    In  the  same  way 
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the  pasMng«n  are  enabled  to  alter  the 
eolour  of  the  light,  or  the  position  and 
colour  of  the  tide  or  other  lamp  by  lever 
handles  or  pulls  placed  inside  the  carriages. 
The  annexed  engraving  is  part  of  a  side 
elevation  of  a  guard's  van  with  part  of  the 
guard's  box  broken  awaj  to  exhibit  portions 
of  the  apparatus  relating  to  the  first  part 


of  the  invention.  In  this  figure  the  pnmp 
is  purposely  drawn  of  sueh  a  sise  as  the 
better  to  exhibit  the  mode  of  working  rather 
than  oorrectly  to  define  the  relative  pro- 
portions of  the  pump  and  the  air  vessel,  or 
its  fittings,  a  is  a  cam  or  eeeentric,  fixed 
upon  the  axle,  and  revolving  with  it ;  b  the 
forked  end  of  the  plonjger  or  piston  rod. 
This  fork  works  on  and  is  raised  by  the 
eccentric,  e  the  piston  or  plunger,  shown 
fitted  irith  fiy- valves ;  d  the  cylinder ;  e  the 
pipe  eommunieating  with  the  air  vessel; 
/the  air  vessel ;  g  a  foot  valve  to  the  air 
vessel,  and  between  it  and  the  pump  barrel ; 
h  the  pipe  firom  top  of  air  vessel,  commnni- 
eating  with  the  whistle  or  horn,  having  a 
stop-coek,  t ;  k  the  whistle  \  and  /  the  horn, 
each  having  an  independent  stop-cock,  by 
which  the  sounds  can  be  ]>roduced  from 
each  separately  or  combined,  as  may  be 
required.  The  horn  or  trumpet-mouth  it 
made  to  turn  either  way,  and  it  hat  a  reed 
or  whistle  in  its  throat,  m  is  a  foot  lever  or 
treadle,  with  a  lever,  11  and  0,  arranged  for 
throwing  the  pump  into  or  ovt  of  gear. 
The  end  of  the  lever  may  be  suiubly 
balanced  to  overcome  the  friction,  and  keep 
it  in  contact  with  the  cam. 

The  patentee  does  not  confine  himself  to 
a  single-scting  pump,  but  may  use  instead 
thereof  a  double-acting  pump,  which  re- 
ceives the  air  at  both  ends,  and  ultimately 


forces  it  from  each  end ;  in  which  ease  he 
proposes  to  use  an  eccentric  and  strap, 
instead  of  the  cam  and  fork  with  the  coun- 
terweight, and  the  pump  may  be  fixed  hori- 
zontally, with  the  sir  vessel  ,'in  any  conve- 
nient position.  He  applies  a  safety-valve  to 
the  air  vessel,  and  loads  it  to  a  suitable 
pleasure.  Instead  of  fitting  the  cam  or 
eccentric  in  the  middle  of  the  axle,  it  may 
be  fitted  on  to  one  of  the  boaees  of  the 
carriage  wheel. 


HUGHES*    COMPENSATING 
WEDGES. 

In  locomotive  engines,  as  is  well  known, 
the  cylinders,  after  being  in  use  for  some 
time,  become  worn  to  a  barrel  shape  inter- 
nally, by  the  action  at  the  piston.  This  is 
owing  to  the  angular  sotiou  of  the  connect- 
ing rod,  which  is  insufficiently  counterscted 
by  the  guides  in  which  the  piston-rod  cross- 
head  works;  these  guides,  or  the  cross-head 
slides,  become  gradually  worn,  and  so  allow 
of  play.  Severid  expedients  have  been  tried 
for  compensating  for  this  wear  of  the  slides 
and  guides,  but  without  sucoesA,  chiefiy  on 
account  of  requiring  to  be  adjusted  by  a 
skilled  mechanic. 

Mr.  Hughes,' of  Loughborough,  has  re- 
cently introduced  another  method  which 
consists  in  adapting  and  applying  to  the 
parts  of  the  mechanism  liable  to  wear  by 
the  continued  friction  of  the  rubbing  sur- 
faces,  a  wedge  of  brass  or  other  suitable 
material,  which  may  be  driven  forward 
so  as  to  bring  such  surfaces  in  closer  con- 
tact, as  may  be  required.  The  wedge  may 
be  applied  either  to  the  stationary  guide  or 
to  the  sliding  piece  of  the  mechanism,  but 
the  latter  is  preferred,  and  it  may  be  held 
in  its  required  position  by  means  of  a  bolt 
or  set  screw.  The  wedge  may  also  be  ap- 
plied in  cases  wherein  both  the  rubbing  sur- 
faces are  in  motion.  A  model  of  the  inven- 
tion may  be  seen  at  the  Exhibition  of  the 
Society  of  Arts.  "  This  compensating  con- 
trivance," says  the  exhibitor,  **  can  be  ad- 
justed at  any  time  by  the  engineman.  This 
system  of  compensating  wedges  is  applicable 
to  all  engines  and  other  machines,  where 
wear  is  produced  by  surfaces  rubbing  on 
one  another  by  a  rectilinear  movement,  and 
will  be  found  beneficial  in  engines,  whether 
locomotive,  stationary,  or  portable,  which 
are  driven  by  at  quick  speeds." 


EXPERIMENTS    WITH    WHIT- 
WORTH'S  RIFLE  CANNON.* 
A  number  of  experiments  have  recently 
been  performed  at  Manchester  with   Mr. 

*  See  M49k,  Mag.,  vol.  IxiU.,  p.  \b%. 
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Joseph  Whitworth'8  rifle  cannon,  which  has 
heen  descrihed  in  our  pages.  The  gun 
employed  was  what  would  otherwise  have 
heen  an  ordinary  24.pounder  howitzer.  It 
was  cast  at  Woolwich,  solid,  and  sent  to  Mr. 
AVhitworth,  who  hored  and  rifled  it  with  the 
machinery  specially  prepared  for  th|  pur- 
pose. It  weighs  18  cwt.  The  hore  is 
polygonal  and  spiral ;  bat  instead  of  being 
of  a  calibre  sufficient  to  take  in  a  24-pound 
spherical  ball,  it  is  only  of  the  capacity  of 
about  a  9-pound  ball.  The  bore  measures 
from  side  to  side  4  inches,  and  is  54}  inches 
in  depth.  It  is  entirely  finished  by  machi- 
nery, and  the  balls  are  accurately  fitted, 
the  spiral  in  both  cases  being  beautifully 
formed.  Although,  as  we  have  said,  the 
gun  is  only  the  size  of  a  24-pounder  howit- 
zer, the  balls  Mr.Whitworth  uses  are  24 lbs., 
32  lbs.,  and,'48  lbs.,  these  weights,  in  a  bore  of 
the  small  calibre  mentioned,  being  obtained 
by  an  increase  in  the  length  of  the  balls.  It 
will  thus  be  seen  that  a  gnn,  which,  under 
the  present  system  of  construction,  is  only 
capable  of  supporting  the  strain  of  a  24  lb. 
ball,  will,  by  Mr.  Whitworth's  plan,  throw 
a  48  lb.  shot — a  sufficient  thickness  of  metal 
being  left  on  account  of  the  reduced  calibre. 
The  experiments  on  Saturday  were  with 
82  lb.  and  481b.  balls,  the  lengths  of  which 
were  respectively  11 1  and  16^  inches.  The 
balls  are  pointed,  the  end  which  goes  first 
being  shaped  and  rounded  like  the  small 
end  of  an  egg.  The  base  is  flat,  and  slightly 
concave  in  the  centre.  The  cannon  was 
mounted  on  an  ordinary  artillery  carriage, 
and  placed  on  the  north-west  side  of  the 
grounds,  with  the  muzzle  towards  thd  south- 
east. 

The  following  Table  represents  the  nature 
and  results  of  the  first  series  of  experi- 
ments: 


No.  of  Ex. 
periment. 

Weight 
of  Ball. 

Charge  of 
Powder. 

Klera- 
tion. 

Range. 

32  lbs. 

S^os. 

450 

Yards. 
429 

»» 

S    t. 

M 

621 

M 

i> 

l» 

617 

48  lbs. 

» 

}f 

420 

f> 

5  OS. 

>f 

785 

»i 

6  „ 

20° 

600 

'  »i 

7» 

»» 

687 

Another  class  of  experiments  was  next 


commenced,  wi&  the  gtm  at  a  very  small 
elevation,  by  which  the  balls  grazed  the 
ground  at  comparatively  short  distances, 
and,  rebounding,  pursued  their  courte, 
grazing  sgain  and  again,  till  their  mo- 
men  turn  was  expended.  The  first  shot 
was  with  a  82  lb.  ball  and  a  3  oz.  charge, 
the  gun  being  placed  at  an  elevation  of  only 
two  degrees.  The  projectile  first  grazed  the 
earth  at  a  distance  of  92  yards,  leaving  a 
deep  impression  about  6  feet  in  length,  and 
distinct  indications  of  its  spiral  form  andf 
rotatory  motion.  It  bounded  from  this, 
reaching  an  elevation  of  about  6  feet,  and 
grazing  the  ground  again  at  64  yards.  The 
next  grazing  (probably  owing  to  the  earth 
being  hard  at  the  latter  point  of  contact)  was 
at  a  distance  of  70  yards  further,  whence  it 
entered  a  ploughed  field,  grazing  the  ground 
several  times,  and  came  to  rest  at  a  total  dis- 
tance of  492  yards. 

The  next  shot  was  with  another  321b. 
ball ;  the  same  charge  (3  oz.),  but  with  the 
gun  at  an  elevation  of  three  degreea.  The 
ball,  in  this  instance,  first  grrazed  the  ground 
at  a  distance  of  108  yards ;  and  rebounding, 
grazed  again,  126  yards  further  on;  but 
having  touched  the  lower  bar  of  an  iron 
fence,  which  seemed  to  trip  it  in  its  course, 
it  came  to  a  stand  in  the  ploughed  field  at 
the  same  distance  as  the  former  (490  yards.) 
The  three  last  experiments  were  with  48  lb. 
balls. 

It  should  be  observed  that  the  smallness 
of  the  charges  used  necessitated  the  em- 
ployment of  oak  waddings  to  fill  up  the 
space  in  the  powder  cavity,  which  was  very 
much  to  the  detriment  of  the  power  of  the 

Mr.  Whitworth's  new  brass  cannon,  with 
hexagonal  bore,  was  tried  on  the  north 
shore,  Liverpool,  on  Wednesday  last,  May  7, 
under  the  superintendence  of  Colonel  Griffin, 
commander  of  the  Royal  Artillery  Militia 
throughout  the  northern  and  midland  dis- 
tricts. Several  shots  were  fired,  ranging 
{\rom  24  to  48  pounders.  The  first  shot  was 
with  a  24  lb.  ball  with  11  lbs.  of  powder,  and 
the  extreme  distance  obtained  was  2,800 
yards,  the  elevation  of  the  cannon  being 
eight  degrees.  The  experiments  were  not 
carried  to  a  test  of  the  maximmm  capacity  of 
the  gun,  owing  to  the  rapid  rising  of  the 
tide.  The  average  distance  to  which  a  48  lb. 
shot  was  fired  was  8,000  yards,  but  a  much 
grater  distance  is  expected  to  be  obtained. 
Further  experiments  are  to  be  niade  on  a 
future  day  with  hemispherical,  round,  and 
oblong  shot,  the  latter  being  pointed  at  both 
ends. 
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IMPROVEMENTS   IN  THE   MANU- 
FACTURE OF  CAST  STEEL.* 
Captain  F.  Uchatius,  of  Vienna,  hms 
recently  introduced  certain  improvements 
in  the  manufacture  of  oast  steel,  the  object 
of  which  is  to  reduce  the  cost  of  manufac- 
turing it,  by   economising  the    labour   of 
the  process.    The  following  is  an  abstract 
of  the  specification  of  his  patent :  Iron  of 
the  purest  quality  is  taken  and  melted  in  a 
suitable  furnace,  and  while  in   a    molten 
sUte,  is  run  into  cold  water,  and  thereby 
redcrced  to  a  granulated  iron.     It  is  then  in 
a  suitable  condition  to  undergo  the  process 
which  will  convert  it  into  cast  steel.     This 
process  is  founded  on  the  fact  that  cast 
iron,  surrounded  by  any  oxygenised  mate- 
rials, and  subjected  to  a  cementing  heat  for 
a  given  time,  will  yield  up  a  portion  of  its 
carbon,  which  will  combine  with  the  oxygen 
driven  off  from  the  surrounding  materials, 
and  form  carbonic  oxide,  or  carbonic  acid 
gas.     If  ihis  process  is  interrupted  before 
the  completion  of  the  process,  a  partially 
decarbonized  iron  will  result,  the  surface  of 
which  will  have  been  converted  into  pure 
iron,  while  the  interior  parU  remain  un- 
changed.    Or,  in  other  words,  the  progress 
of  the  decarbonising  action  will  depend  on 
the  amount  of  metallic  surface  brought  into 
contact  with  the  oxygen-yielding  material 
with  which  the  iron  is  surrounded.  In  order, 
therefore,  to  expedite  this  operation  the  pig 
iron  is  reduced,  as  'before-mentioned,  to  a 
granulated  state,  and  further  to  economise 
fuel  and  labour,  the  inventor  avails  himself 
of  the  heat  required  for  effecting  the  decar- 
bonisation  of  the  iron,  to  reduce  the  metal 
when  sufficiently  decarbonised  to  a  molten 
state,  and  thus  by  one  and  the  same  heating 
to  convert  it  into  cast  steel,  which  need  only 
be    forged    to  pepare  it  for  the  market. 
The  granulated  iron  is  mixed  with,  (say  20 
per  cent,  of)  roasted,  pulverised,  sparry  iron 
ore,  and  (4  per  cent,  of)  fire  clay;  these 
substances  ate  placed  in  fire  clay  crucibles, 
and  subjected  to  heat  in  a  cast  steel  blast 
ftirnace  of  an  ordinary  construction. 

HOPE'S  IMPROVEMENTS  IN  PRO. 
DUCING  DESIGNS  FOR  NEEDLE- 
WORK ON  FABRICS.f 
Mr.  G.  C.  Hofe,  of  Hastings,  has  re- 
cently introduced  a  method  of  producing 
effects  resembling  <*■  applique '*   work,  by 
printing   on    to    textile    fabrics    patterns, 
figures,  or  devices,  either  by  means  of  what 
is  known  as  block  printing,  or  by  means  of 

Srinting  and  embossing,  the  work  thus  pro- 
ueed  being  intended  to  be  subsequently 
finished,  or  ornamented  at  pleasure,  by 
needlework.  The  pattern,  figure,  or  device 
may  be  of  a  different  shade  or  colour  from 
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•  Patent  dated  October  1, 1855.       t  Ibid. 


Aat  of  the  ground  on  which  it -is  printed. 
In  carrying  out  the  invention,  it  is  found 
preferable  to  employ  block  printing,  as  then 
ilie  design  enters  well  into  the  body  of  the 
cloth,  and  is  not  liable  to  wear  off;  but  for 
many  purposes  the  design  is  applied  by 
surface  printing  from  stone,  copper,  or 
otherwise.  The  pattern  may  be  produced 
either  by  printing  it  upon  the  ground,  or 
the  cloth  itself  may  be  made  to  form  the 
pattern,  another  colour  or  colours  being 
employed  to  fill  up  the  parts  of  the  fabric 
surrounding  the  pattern. 

CAPTAIN  NORTON'S  DISSOLVING- 
BAND  RIVETS  FOR  CONCUSSION- 
FUZES. 
The  rivet  with  one  head  is  inserted  in  its 
socket  in  that  part  of  the  fuze  which,  when 
fixed  m  the  shell,  is  immediately  within  it 
When  thus  inserted,  a  cup  of  iron,  the  same 
as  that  which  forms  the  culot  of  the  Minig- 
ball,  is  fitted  on  the  other  end  of  the  con- 
necting-bar, which  may  be  a  slip  of  plate- 
zinc,  with   both   ends   slightly  dovetailed, 
passing  through  an  orifice  in  the  centre  of 
the  bottom  of  the  cup.     Melted  fine  solder 
IS  then  poured  into  the  cup  so  as  just  to  fill 


it  On  the  fuze  burning  hekno  the  connect- 
ing  bar  the  band  is  dissolved,  and  on  the 
shell  striking  the  object,  the  heads  of  the 
rivets  start  out  of  their  socketo  by  the  vio- 
lent jar,  and  the  charge  of  gunpowder  within 
the  shell  is  insUntly  exploded  by  the  com- 
munication of  the  fire  from  the  fuze. 

Davy's  diamond  cement  answers  extremely 
well  for  the  securing  of  the  connecting- 
band,  whether  of  thread,  cane,  or  other 
fibrous  matter.  Or  the  ends  of  the  connect- 
ing-bar may  also  be  made  fast  in  the  cup- 
formed  head  of  the  rivet,  with  a  putty  made 
of  plaster  of  Paris  and  size ;  this,  when  dry, 
becomes  as  hard  as  stone. 

TOLSON'S  CLOTH  PATENT. 
^  An  application  has  been  made  to  the 
Lord  Chancellor  by  certain  patentees  who 
had  obtained  a  patent  three  years  ago  for  an 
invention  for  effecting  a  purpose  similar  to 
that  stated  in  Tolson's  petition— namely,  the 
production  of  metallic  lustre  on  cloth— to 
have  copies  prematurely  furnished  them  of 
Tolson's  provisional  specification,  in  order 
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to  lee  whether  his  alleged  invention  was 
the  same  as  theirs. 

Mr.  Webster  moved,  and  Mr.  Hindmarch 
opposed. 

The  Lord  Chancellor  refused  the  appli- 
cation with  costs,  stating  that  sometimes  it 
might  be  very  detrimental  to  an  inventor  to 
have  his  specifieation  seen  prematurely,  and 
thereby  published  to  the  world  before  the 
time  intended. 

We  are  surprised  to  find  such  an  applica- 
tion as  this  made— an  application  which 
could  not  be  complied  with,  except  by  a 
direct  infringement  of  both  the  spirit  and 
the  letter  of  the  law. 


NEWLY-DISCOVERED  GAS-COAL. 
A  formidable  rival  to  the  well-known 
Boghead  cannel  has  just  been  discovered  in 
the  United  States,  which  will,  probably, 
diminish  the  demand  for  English  cannel 
coal  in  America,  and  have  some  effect  upon 
the  future  price  of  that  article  at  home.^  The 
newly.discovyred  deposit  is  situate  near  the 
banks  of  the  Ohio,  in  Brecketiridge  County, 
State  of  Kentucky.  A  sample  sent  to  this 
country  produced  at  the  rate  of  about  11,000 
feet  of  gas  per  ton,  of  a  quality  15  per  cenL 
superior  to  Boghead  cannel  gas,  one  cubic 
foot  per  hour  giving  a  light  equal  to  nearly 
ten  standard  sperm  candles. — Journal  of  Gat 
Lighting.  ^ 

EXTENSION  OF  THE  SMOKE  ACT. 

In  the  House  of  Lords  on  Friday,  May  2, 
Lord  Redesdale  moved  the  first  reading  of 
a  bill  to  amend  tlie  existing  Metropolitan 
Smoke  Act,  by  repealing  the  exemption  of 
glasshouses  and  potteries  from  its  operation. 

Lord  Ravensworth  suggested  that  a  gene- 
ral measure  referring  to  the  whole  commu- 
nity,  and  not  confined  to  the  Metropolis, 
should  be  introduced. 

The  bill  was  read  a  first  time.     It  was 
read  a  second  time  on  Thursday  last. 
— ♦— 

WOODCOCK  AND  GARDNER'S 

PATENT  FURNACES. 
To  the  Editor  qfthe  Mechanics'  Magazine, 

Sir, — ^My  letter  respecting  the  above  in 
your  impression  of  April  19th,  has  drawn 
forth  observations  from  Mr.  Gardner,  Mr. 
C.  W.  Williams,  and  J.  S.  S.,  respectively. 
I  will  answer  each  in  succession.  Mr. 
Gardner's  letter  is  simply  an  attempt  to 
mystify,  by  the  use  of  misapplied  terms ;  he 
says,  "the  object  of  each  patent  is  undoubtedly 
the  same,  but  the  means  to  the  end  are  very 
different ;"  that  is,  the  object  of  both  is,  to 
cause  the  products  of  combustion  to  im- 
pinge upon  the  incandescent  fuel  on  the 
fire  bars,  and  afterwards  to  be  supplied  with 
a  proper  quantity  of  atmospheric  air  ;  this 
corresponds  with  both  our  specifications. 


The  "  means  to  the  end,*^'  eonaist,  m 
EACH  CASE,  of  a  hanging  bridge  placed 
nearer  to  the  door  than  the  ordinary  bridge, 
the  requisite  supply  of  air  being  afterwards 
given.  Wherein  then  lies  the  difference? 
It  is  true  that  Mr.  Gardner  places  both  his 
bridges  at  an  angle,  instead  of  perpendicu. 
larly,  and  so,  occasionally,  do  I.  Mr. 
Gardner  seriously  affirms  that  he  has  "  no 
hanging  bridge,  with  or  without  the  air 
supply,"  as  I  have.  In  the  "cut'*  he 
refers  to,  a  hanging  bridge  is  visible,  but 
perhaps  the  remark  **  such  as  Mr.  W.'s"  is 
a  saving  clause.  Mr.  Gardner  has  also 
the  ordinary  bridge,  which  is  a  multi> 
divisional  air-bridge,  for  although  dignified 
by  the  term  "  diaphrsgm,"  it  is  none  the 
less  a  bridge ;  yet  Mr.  Gardner  affirms,  in 
respect  of  it,  that  *'  he  has  no  hollow 
bridge  with  or  without  air,"  and  in  this 
case  without  the  saving  clause,  **  such  as 
Mr.  W."  He  claims  the  right  of  placing 
this  bridge  in  a  perpendicular  position,  and 
also  of  making  it  with  one  division  only, 
and  in  the  drawing  sent  with  his  specifi- 
cation,  it  appears  to  be  **  Parke's  split 
bridge  "  only.  **  Yet,"  says  Mr.  Gardner,"  I 
have  no  hollow  bridge  with  or  without  air." 

But,  had  Mr.  Gardner  found  other  means 
than  mine  to  the  same  end,  it  would  not 
avail  him,  since  he  claims  the  exclusive 
right  of  using  any  means  which,  "  to  all 
intents  and  purposes,"  bring  about  the 
same  object.  In  fact,  Mr.  Gardner's  letter 
clearly  proves  that  both  patents  are  for 
doing  the  same  thing,  and  in  the  same 
way.  Aa  to  my  own  claim,  he  who  makes 
two  screws  do  what  two  screws  have  never 
done  before,  is  justly  entitled  to  a  patent 
for  the  same.  I  have  made  use  of  various 
appliances,  no  one  of  which  is  now  the  sub- 
ject of  a  patent,  and  by  a  certain  combina- 
tion .of  these  appliances,  have  accomplished 
that  which  had  not  before  been  achieved, 
and  on  this  combination  I  rest  a  just  claim, 
which  no  one  can  upset,  and  which  Mr. 
Gardner  shall  not  be  permitted  to  filch 
from  me.  Mr.  Gardner  presumes  that  I 
had  seen  the  superiority  and  success  of  his 
colourable  alterations.  My  experience  haa 
extended  to  two  of  his  furnaoes  only. 
Against  one  a  complaint  was  made  in  the 
police-court,  and  the  excuse  given  for  the 
quantity  of  smoke  which  it  emitted,  was 
that  its  "  diaphragm "  was  out  of  order. 
The  other  had  done  one  week's  work  only, 
and  was  then  useless  without  having  a  new 
inside  altogether,  its  "  diaphragm  "  being 
burnt  out.  At  about  the  period  of  these 
two  occurrences  I  was  favoured  with  a  let- 
ter from  Mr.  Gardner,  stating  that  he  in- 
tended to  give  a  lecture  on  the  "Smoke 
Question,"  and  if  I  would  send  him 
Models,  he  should  be  happy  to  introduoe 
my  plans  to  the  public. 


PATENT  FDBMACES. 
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Another  eommunicatioii  waa  forwarded 

by  "  Professor  Gardner  "  to  a  Mr. , 

who  had  been  unfortunate  enough  to  uae 
Mr.  Gardner's  apparatus,  requesting  that 
no  one  might  be  allowed  to  see  this  appa- 
ratus without  a  written  order  from  the 
•*  Prqfeaor,**  Why  this  concealment  ?  and 
why  should  Mr.  Gardner  be  anxious  to  in- 
troduee  an  opponent's  plans  f  The  truth 
seemed  to  be  that  those  patented  plans  had 


been  appropriated  already,  and  the  precise 
details  were  required  to  ibllow.  The  ac- 
companying wood  engraving  illustrates 
them.  I  should  really  feel  indebted  to 
any  practical  man,  who  would  carefully 
examine  Mr.  Gardner's  *'  cut**  and  inform 
me  by  what  possible  contrivance  such  a 
foniaoe  could  be  made  to  do  a  single  hour's 
work. 
To  Mr.  C.  W.Williams  I  am  obliged. 


for  the  remark  that  the  two  patents  are  the 
same.  An  engineer  of  his  intelligence  and 
experience  would  see  this  at  a  glance,  but  I 
must  remind  Mr.  Williams,  that  on  the  oc- 
casion of  our  late  correspondence,  in  your 
Journal,  I  mentioned  that  a  perforated 
bridge  for  the  admission  of  air  had  been  in 
use  for  the  last  thirty  years  in  Londoiff  and 
Mr.  Gardner  has  shown  that  I  make  no 
claim  to  it  Mr.  Williams  contends  for 
eold  air  to  be  supplied  to  the  gases — I  for 
cold  air  to  the  fuel,  but  hot  air  to  the  gases 
— a  sufficiently  marked  distinction  without 
the  deflecting  arrangement,  which  Mr.  Wil- 
liams never  used,  and  does  not  approve  of. 
I  may  have  more  to  remark  upon  the 
••  Prize  Essay "  alluded  to  through  another 
channel.  It  is  impossible  to  get  rid  of  all 
smoke  in  an  ordinary  furnace,  without 
causing  the  gases  to  impinge  upon  the  in- 
candescent fiiel  before  they  receive  their 
full  supply  of  oxygen;  this  arises  not 
merely  from  any  increase  of  heat  given  to 
the  gases,  although  this  good  effect,  con- 
trary to  Mr.  Williams'  statement,  is  in- 
eritable,  for  the  smoke  formed  in  the  body 
of  the  furnace  by  impeffeei  combuttion  is  not 
in  a  state  of  incandescence  until  the  instant 
of  its  oontset  with  the  heated  cr.rbon  on  the 


fire  bars,  but  from  other  causes.  These  are 
obviated  by  the  process  I  use,  of  which  the 
real  object  is  that  the  carbonic  acid  gaa 
formed  in  the  furnace  and  which  would 
otherwise  earry  with  it  floating  particles  of 
carbon  and  thus  give  off  visible  smoke, 
sliould  by  contact  with  the  incandescent 
coke  be  converted  into  carbonic  oxide. 
This  gas  is  readily  inflammable,  and,  upoA 
receiving  its  proper  supply  of  oxygen,  is 
again  the  subject  of  combustion.  Thus, 
carbonic  acid  is  again  formed,  but  this 
time  at  a  point  in  the  flues,  where  no  other 
gases  are  left  to  decompose,  and  no  visible 
carbon  given  off  to  colour  iL 

Having  answered  Mr.  Williams'  ques- 
tions,  I  may  be  allowed  to  ask  that  gentle- 
man why  he  corrected  my  words,  with  the 
remark,  "  he  ahould  with  more  correctness 
have  said,  the  products  of  NON-combus- 
tion."  What  me  the  proditcU  rf  voM-cosi- 
busiion?  Again,  how  does  Mr.  Williams 
prove  that  the  gases,  after  having  left  th« 
source  of  their  generation,  and  having  been 
in  contact  with  the  boiler,  are  at  the  neat  of 
incandescence,  and  if  they  are  so,  bow  is  it 
that  the  carbon  is  developed  ia  the  furnace 
in  the  shape  of  smoke  ? 

To  J.  S.  S.,  I  hsTe  only  to  say,  that  the 
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patent  he  alludes  to  has  nothing  in  common 
with  mine,  a«  I  do  not  pass  the  gases 
through  heated  passages  of  fire-hrick  or 
other  material,  and  I  gi?e  the  requisite 
supply  of  air  after  —  not  before  —  contact 
with  the  incandescent  fuel.  In  the  latter 
ease  it  would  somewhat  resemble  supplying 
fuel  to  an  extinct  flame ;  in  the  former,  to 
one  in  full  rigour. 

I  am,  Sir,  yours,  &c., 

Wm.  Woodcock. 
IS,  Bishopsgate-street  Within, 
April  88, 1856. 

MECHANICAL  LOCOMOTION. 
To  the  Editor  qf  the  Mechanics*  Magazine, 

Sir, — I  shall  not  trouble  myself  to  spend 
much  time  in  reply  to  Mr.  Cheverton*s  last 
sally ;  indeed,  as  far  as  that  gentleman  him- 
self is  concerned,  my  labour  would  be  fruit- 
less, as  he  has  made  up  his  mind  that  I 
shall  "efade  "  his  challenge  "  by  sophistry." 
For  the  sake  of  your  readers,  however,  I 
shall  say  a  very  few  words.  Mr.  Cheverton, 
in  his  reply,  makes  full  use  of  the  privilege 
which  "practical  men"  arrogate  to  them- 
selves, of  using  philosophical  language  in 
the  loosest  possible  style,  and  of  blowing 
hot  and  cold  In  the  same  breath.  When 
you  have  obliged  them  to  confess  a  truth, 
they  find  means  almost  in  the  next  sentence 
to  contradict  themselves.  I  am  not  there- 
fore surprised  to  find  that  Mr.  Cheverton 
can  find  individual  passages  in  his  letters, 
which  seem  to  be  in  entire  contradiction  of 
what  I  have  conceived  to  be  his  real  mean- 
ing. I  will  leave  the  unprejudiced  portion 
of  your  readers  to  read  his  letter  which  ap- 
peared in  your  number  of  April  12th,  and 
my  reply  to  it,  and  to  form  their  own  judg- 
ment  as  to  whether  I  have  replied  to  its 
tpirit  or  not. 

In  the  first  pair  of  passages  which  he 
brings  into  juxta-position,  in  order  to  prove 
that  I  have  not  used  good  faith  towards 
him,  I  cannot  see  any  such  contrariety  of 
meaning  as  would  make  out  his  case.  He 
speaks  of  "  mathematical  conceptions  in  the 
abstract,  and  those  concrete  views,"  &c.,  and 
I,  in  common,  I  believe,  with  the  bulk  of 
your  readers,  interpret  these  "  conceptions" 
to  be  offeree — the  matter  in  dispute — which, 
indeed,  the  general  scope  of  his  observations 
seems  to  warrant. 

With  regard  to  the  second  pair  of  pas- 
sages, the  contrast  ought  to  be  as  follows : 

"  It  sounds  like  a  "  However  much 
solecism  to  speak  of    it  may  appear  a  sole- 


three  forces  in  equi- 
librium,  in   connec- 
tion witib  power,  ful- 
crum, and  work. 
B.  C. 


cism  to  Mr.  Che- 
verton, there  are 
tindoubtedly  three 
forces  applied  to  an 
oar,  and  to  a  lever  of 
any  kind."        W. 


It  would  seem  the  only  difierence  between 
us  here,  lies  in  the  use  of  the  word  "  sound  " 
by  Mr.  Cheverton,  and  "  appear  "  by  me  ; 
of  this,  I  willingly  give  him  the  full  benefit 
With  regard  to  the  third  pair,  I  can  only 
say  that  Mr.  Cheverton  does  consider,  or 
rather  did  consider,  the  equation,  in  its  ap- 
plication at  least,  ridiculous,  aa  he  Intro- 
duces  a  clever  conclusion  of  Paddy's,  in 
illustration.  Long  before  that  passage  oc- 
curs which  is  supposed  to  point  out  parti- 
cularly in  what  the  fallacy  of  my  statement 
lies,  Mr.  Cheverton,  after  quoting  my  words 
with  respect  to  the  ratio  of  the  propelling 
force  on  the  rowlock  to  the  power  exerted 
by  the  rower,  says,  "  Now,  I  oppose  this 
with  the  argument  ad  absurdmm,**  How 
can  I  be  truly  charged  with  want  of  good 
faith,  if  I  understood  this  of  the  equation 
in  which  I  calculated  the  ratio  in  ques- 
tion ?  I  must  confess  that  until  light  was 
thrown  upon  it  in  his  last  letter,  I  did  not 
understand  the  passage  which  he  now 
adduces  for  my  discomfiture.  Mr.  Che- 
verton may  make  himself  quite  easy  with 
regard  to  the  very  ''cogent  motive"  which 
he  thinks  must  have  induced  me  "  to  attri- 
bute to  him  opinions  the  very  reverse  of 
those  which  he  advanced."  I  can  assure 
him  that  I  have  not  perceived  mj  self  to  he  in 
error,  nor  has  anything  he  has  advanced,  in 
the  slightest  degree  tended  to  produce  this 
result;  and  the  very  last  thing  I  should 
wish  to  do,  would  be  to  "  endeavour  to  slide 
sinuously  from  my  own  position  into  his  !  " 

The  truth  simply  is,  that  it  never  occurred 
to  me  that  fulcrums  could  be  considered  as 
possessing  such  wonderful  properties  as  it 
now  appears  Mr.  Cheverton  invests  them 
with.  Had  I  possessed  this  clue,  I  might 
have  found  my  way  more  cleverly  than  I 
did,  through  the  mazes  of  Mr.  Cheverton's 
explanations.  I  perceived,  indeed,  that 
there  was  some  virtue  in  the  symbol  F,  as 
the  refutation  of  the  error — I  most  not  now 
say  of  my  equation,  but  of  my  application 
of  it — mainly  consisted  in  its  being  made  to 
igppear  that  I  made  B=F ;  and  Uien  when 
a-i-b  becomes  infinite,  P±sR,  and  therefore 
P=F. 

I  always  had  a  suspicion  that  **  practical 
men,"  from  their  great  anxiety  to  discover 
the  situation  of  a  **  fulcrum,"  must  attribute 
some  great  virtue  to  it ;  of  this  I  am  now 
convinced. 

The  fact  is,  that  Mr.  Cheverton  entirely 
misunderstood  the  scope  of  my  first  letter, 
in  which  I  proved  that  the  ratio  of  any  ftve 
of  the  three  forces,  applied  to  an  oar,  can 
be  obtained  in  several  difierent  ways.  I 
now  discover  that  his  real  objection  is  to 
the  consideration  of  tbe  "  row-lock,"  as  the 
point  at  which  the  propelling  force  is  ap- 
plied.   He  looks  at  all  levers  as  having  a 
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power  Applied  to'tliem  at  some  definite 
point;  a  resistance  offered  at  some  other 
definite  point ;  and  a  point — the  fulcrum-^- 
about  which  the  lever  turns. 

The  uM^fiU  ffftct  or  resistance  to  be  OTer- 
come  cannot  be  applied,  of  course,  at  the 
same  point  as  that  at  which  the  power  is 
exerted;  and  therefore,  according  to  Mr. 
Chevertoni  it  must  be  at  the  other  end  of 
the  oar,  tix.,  the  part  of  the  blade  immersed. 
But  what  is  the  ut^X  effect  which  is  to  be 
produced  7  Surely  to  propel  the  boat  How 
in  the  name  of  common  sense  can  a  force 
or  useful  effect  applied  in  the  water  outside 
the  boat  be  direcily  effbetive  in  propelling 
the  boat  t  It  must  be  transmitted  to  the 
boat  iuelf  by  some  means  or  other,  and,  of 
course,  by  some  part  of  the  oar  which  is  in 
contact  with  the  boat  on  which  the  useful 
effect  is  to  be  produced.  No  point  answers 
this  condition  except  that  in  contact  with 
the  row-loefc.  The  object  of  the  rower  is 
not  to  disturb  the  i0a/«rwith  the  blade  of  bis 
oar;  this  he  does  only  to  enable  him  to 
exert  another  effect  in  the  propulsion  of  the 
boat  According  to  the  usually -received 
principles  of  mechanics,  the  point  of  appH- 
cation  of  the  useful  effect  must  have  the 
same  motion  (in  the  case  of  a  boat)  as  the 
boat  itself  has.  No  one  will  mainUin  that 
the  flat  of  the  blade  immersed  hat  the  same 
motion  as  the  boat  It  has  a  motion  com* 
pounded  of  that  of  the  boat  and  that  which 
IS  produced  by  the  motion  of  the  hand  of 
the  rower  at  the  other  end. 

If  we  should  accept  Mr.  Cheyerton*s  ex- 
planation, we  should  have  this  anomaly— i 
that  the  *< useful  effect"  is  exerted  at  a 
point  at  a  considerable  distance  fi-om  the 
body  on  which  this  useful  effect  is  pro- 
duced. 

This,  indeed,  does  appear  a  "  solecism  1'^ 

But  the  point  of  the  oar  in  contact  with 
the  row^lock  has  the  advantage  of  being  in 
immediate  connection  with  the  *<  useful 
effect,"  and  has  the  same  motion  as  the 
boat  moved.  For  these  reasons  I  apprehend 
there  cannot  be  a  question  but  that,  sup- 
posing the  motion  of  the  oar  and  boat  uni- 
form,  tlie  point  of  the  oar  in  contact  with 
the  water  momentarily  is  rightly  looked  upon 
as  they«fervin  (in  Mr.  Cheverton's  sense  of 
the  word),  and  the  pressure  on  the  row-lock 
exerts  the  "  useful  effect" 

Mr.  Cbeverton  does  not  show  the  slightest 
acquaintance  with  the  term  **  work,"  used 
in  its  technical  (and  that  too  **  practical ") 
signification,  as  measuring  a  certain  effect 
of  a  force.  He  evidently  attaches  no  defi- 
nite  or  correct  idea  to  my  words,  which 
seem  to  him  a  truism — "  the  work  developed 
by  the  power  being  nil,  the  work  done  in 
propelling  the  boat  is  nil  also;"  for  he 
thinks  that  he  has  expressed  the  same  idea 
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in  the  remark—''  We  see  that  in  a  certain 
position  of  the  hand  of  the  rower,  the  exer- 
tion  of  the  strain  is  useless."  I  shall  not 
further  enlarge  on  this  topic,  as  I  am  not 
concerned  to  write  a  treatise  on  practical 
mechanics ;  and  it  seems  that  the  exhibition 
of  symbols  only  tends  to  confirm  my  present 
opponents  in  the  idea  that  I  can  know  no- 
thing about  these  questions  because  I  do 
know  something  of  mathematics!  How- 
ever, those  among  your  readers  who  are  at 
all  acquainted  with  "practical  mechanics," 
will  understand  me  well  enough. 

Your  readers  will  now  be  in  a  situation 
to  judge  who  has  committed  Hibernian 
blunders  in  this  discussion.  As  r^ards  the 
tone  which  I  thought  right  to  adopt  in  my 
last  letter,  I  believe  it  to  have  been  com- 
pletely justified  by  the  ignorance  with 
which  an  absurd  distinction  was  sought  to 
be  set  up  between  mathematical  and  prac- 
tical  "conceptions"  of  mechanical  ques- 
tions— ^an  absurdity  which,  in  my  opinion, 
lies  at  the  root  of  that  vast  amount  of  self- 
sufficiency  and  disparagement  of  scientific 
knowledge  which  so  unluckily  distinguishes 
many  of  our  "  practical  meehanioians  ; " 
and  I  thought  that  the  uncalled-for  and  un- 
reasonable  note  of  triumph  over  a  foe  whom 
Mr.  Cbeverton  fondly  believed  to  be  lying 
prostrate  under  his  doughty  blows  deserved 
some  castigation.  That  he  has  felt  that 
castigation  severely,  is  evident  from  the 
whole  tenor  of  his  last  letter,  and  more 
especially  from  the  inconsistencies  in  which 
(in  true  consistence  with  himself,  how- 
ever) he  indulges.  Thus  he  more  than 
hints  that  I  have  no  title  to  be  considered 
more  than  a  quasi-mathematieian,  and,  a 
few  lines  below,  expresses  a  conviction 
** that  I  am  a  consummate  mathematician" 

It  matters  very  little  who  or  what  I  am. 
I  have  never  endeavoured  to  further  the 
cause  I  advocate  by  the  authority  of  a  name, 
or  any  authority  but  that  of  reason,  and  I 
am  therefore  well  content  to  remain  un- 
known. I  hope,  however,  that  we  have  now 
heard  the  last  of  the  preposterous  preten- 
sions  of  *'  practical  men  "  to  be  considered 
as  judges  in  the  theorp  of  their  art,  simply 
because  they  are  engaged  in  carrying  out 
its  practical  details,  and  to  undervalue  the 
labours  of  the  mathematician  who  has  quite 
as  much  information  at  his  command  as  the 
'*  practical  man,"  and  the  skill  ty^^um  it  to 
good  account,  to  boot,  because  £e  is  not  an 
actual  manipulator.  The  wholtf  question 
raised  on  the  present  occasion  hai  been  the 
theory  of  certain  machines.  And  my  oppo- 
nents have  aignally  fSailed  in  showing  that 
they  have,  "  as  practical  men,"  any  claim 
to  be  considered  as  exclusive  judges  on  the 
question.  On  the  contrary,  they  have 
shown  that  they  themselves  share  fully  in 
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th«  eoBfvsion  and  inadleqoMsy  of  ideas  on 
this  imporUDt  quaation,  which  at  the  eom- 
meneement  they  laid  to  the  charge  of  an- 
other aection  of  their  own  oommanity. 

I  have  already  treapassed  ao  much  on 
your  Taluable  space,  that  I  am  obliged  to 
omit  many  remarks  whieh  suggest  them- 
seWes  to  my  mind,  in  reference  to  this  sub- 
ject. I  may  merely  say,  that  I  was  quite 
right  in  obnenriog  that  Mr.  Cheverton  "  am- 
cotueUtaif/wmithed  the  wrreci  muwer**  to  hia 
strictures  on  my  equation,  for,  although  he 
allows  that,  in  the  case  of  the  hand  of  the 
rower  slipping  up  to  the  rowlock,  the  oar 
eeaaea  to  be  a  lever,  he  cannot,  apparently, 
disoem  that,  under  such  circamstanoes,  the 
oar  must  neeettarily  cease  to  be  an  instru- 
ment of  propulsion,  wherever  the  liilerum 
be  supposed  to  be  situated.  I  might  very 
easily  show,  but  for  the  fear  of  exhibiting 
symbols  to  the  horror  of  my  opponents, 
that  as  the  hand  of  the  rower  moves  to* 
wards  the  fulcrum,  the  force  applied  by 
his  hand  has  necessarily  a  diminiahing 
effect  in  moving  the  b<Mit,  although  the 
pressure  on  the  rowlock  is  continually  in- 
creasing, and  that  ultimately,  as  we  have 
seen,  when  these  tWo  forces  are  exactly  equal, 
thia  useAil  effect  ie  reduced  to  sero;  but 
as  this  would  require  an  exposition  of  what 
ia  meant  by  '*  work,"  and  aa  instead  of 
getting  thanks  for  the  instruction  so  con- 
veyed (and  needfnl  enough)  I  should  be  told 
that  I  am  atating  "  truisms "  or  *<  well- 
known  propositions,"  I  will  refrain. 

One  short  word  in  conclusion,  in  reply 
to  **  C."  's  letter,  in  yoor  number  for  April 
26th.  He  will  find  the  greater  portion  of  his 
remarks  sufficiently  answered  by  anticipa- 
tion in  my  letter  published  in  the  preoeding 
number.  I  may  be  permitted,  however,  to 
remark,  that  it  ia  amusing  as  well  as  in- 
structive to  see  how  I  fell  under  the  ban  of 
one  of  my  oppooentsi  for  taking  note  of  too 
many  forees,  and  under  that  of  the  other, 
for  taking  note  of  too  few ;  and  to  observe 
the  very  ingenions  discovery  of  '*  C,"  which 
would  probably  surprise  no  one  more  than 
Mr.  Cheverton  himself  that  that  gentleman 
"  deals  me  heavy  blowa  "  because  **  I  do  not 
take  proper  account  of  the  reaction  of  the 
forces  employed." 

The  error  into  which  my  ingenious  oppo. 
nents  have  follen,  is  that  of  looking  for 
levers  and  folcrums,  where  levers  and  ful- 
crums  do  not  properly  exist  The  propul- 
sion of  a  locomotite  has,  as  I  have  amply 
abown,  no  analogy  whatever  to  that  by 
means  of  a  lever. 

I  roust  demur  to  "  C."  'a  statement,  that 
**  all  maehinea  conaist  of  a  series  of  levers 
and  fulcroms."  That  levers  nod  folcnnas 
(in  thst  ease,  well  defined,  unmistakable 
fulcfums,  ot  p9mt9  Jimd,   rtlaUmg  te  tk§ 
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I,  about  which  the  levera  move  freely) 
do  enter  into  the  composition  of  many  mm* 
chines,  I  do  not  deny,  and  of  course  when 
they  do  occur,  the  man  skilled  in  meehani- 
cal  philosophy  has  no  difficulty  in  dealing 
with  them. 

But  many  parts  of  machines  are  not  in 
any  sense  levers  $  as,  for  example,  the  piston- 
rod  and  connecting-rod  in  steam-enginea, 
and  egregious  mistakes  would  result  from 
so  treating  them. 

That,  however,  a  locomotive  and  its  at- 
tached trsin,  cannot  be  treated,  as  regards 
the  princinal  motion,  as  combinationa  of 
levers  of  this  kind,  is  evident  from  the  fact 
that  a  dispute  has  been  raised  in  your  pages, 
as  to  what  is  the  proper  place  of  this  ftil- 
erum,  and  which  has  received  most  oontra- 
dietoiy  answers.  All  possible  questions 
with  regard  to  the  powers  exerted  on  m^. 
chines,  are  /uUy  treated  of  by  meehanieal 
phiioaophers,  and  their  eflecU  traced  by 
them  all  through  tkeir  esnrsc.  It  ia  mainly 
for  the  benefit  of  **  mechaniciana  "  that  the 
simple,  though  true  relations  which  '*  C'* 
finds  so  inadequate  have  received  so  mndi 
illustration.  To^C.'s"  heresies  with  ro* 
spect  to  reaction,  it  is  not  worth  while  to 
mnke  further  reply,  as  I  see  no  indicn- 
tion  of  any  one  adopting  or  even  nnda^ 
standing  them.  Regretting  to  have  run  to 
a  much  greater  lengdi  in  this  reply  than  I 
could  have  wished. 

I  am,  Sir,  yours,  &c, 

W 
London,  May  6, 1856. 
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Daines,  J.  B.  Jh  improved  modt  tf 
treating  iurfacet  rf  etom^  piaeter,  and  ee- 
ment,  fer  the  pretervatUm  if  tha  sosw  from 
decay.  Patent  dated  August  12^  18M.  (Nn. 
1765.) 

This  invention  consists  in  coating  aor- 
faces  of  stone,  plaster,  and  cement  with  n 
solution  formed  of  1  part  (by  weight)  of 
sublimed  sulphur  and  8  of  linseed  or  other 
oil.  The  mixture  is  placed  in  an  earthen 
vessel  and  heated  in  a  aand  bath  to  frcoi 
226^  to  278''  Fahr.,  when  the  aulphur  die* 
solves.  The  solution  is  laid  on  with  a  brnah. 

•«•  The  filing  of  this  speeifioatiott  has 
been  delayed  for  more  than  a  year  in  con- 
sequence of  opposition. 

Iiown,  J.  Iwipreped  apparatus  te  he  m- 
pkyed  m  place  ef  paddie  ifheeie,  er  crdimarg 
steam  propeUers/or  prcpelUng  9e$sels*  Patent 
dated  June  16,  1855.    (Na  1876.) 

This  invention  consisto-^l.  In  dividing 
each  of  the  blades  or  vanes  of  screw  pro- 
pellers into  two  or  more  parts  and  placing 
theni  in  pairs  or  sets  in  or  near  a  line  whioS 
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pastes  diagonally  across  the  boss.  2.  In 
making  the  first  of  the  blades  slightly  con> 
vex  or  bowed,  with  the  front  edges  cham- 
fered off,  and  the  next  slightly  concave*  in 
the  direction  of  its  length.  3.  In  the  em- 
ployment of  a  propeller  boss  of  an  elliptic 
form  longitudinally.  4.  In  certain  means 
of  connecting  the  blades  to  the  bosses. 

*•*  We  shall  probably  publish  an  illus* 
trated  description  of  the  above  invention 
shortly.  The  specification  of  the  patent 
was  not  filed  until  the  7th  of  April,  the^ 
time  for  filing  it  having  been  extended  by' 
the  Lord  Chancellor,  as  in  the  case  of  the 
preceding  one. 

I  iHarcourt,  H.  J.  Certain  improvemenU 
in  bell-cranks  and  other  parts  of  beit-Jumi- 
ture.  Patent  dated  September  24,  1S55. 
(No.  2131.) 

These  improvements  consist  in  cutting 
out  such  parts  (by  means  of  a  fly  press  and 
press  tools)  in  the  ordinary  way,  from  sheet 
iron,  brass,  or  other  metal,  then  piercing 
them  out  where  required,  and  raising  them 
into  any  desired  form,  as  a  means  of  inereas- 
ing[  their  strength,  and  giving  them  a  more 
substantial  appearance.  With  respect  to 
the  driving  irons  to  which  the  cranks  or 
flies  are  frequently  attached,  it  is  proposed 
to  cut  them  from  sheet  iron,  as  large  out 
nails  are  made.  The  improvements  also 
relate  to  bell  levels,  with  which,  by  means 
of  an  additional  lever,  the  inventor  obtains 
a  direct  action,  without  the  use  of  a  crank 
ohain,  &c.  Also,  to  the  roses  or  front  or- 
naments used  incoimectionwith  bell  levers, 
pulls,  qundrants,  &c.  It  is  proposed  to 
make  them  with  suitable  metal  shells,  and 
to  cover  them*with  embossed  velvet,  leather, 
or  figured  silk,  satin,  &c.  To  house  bells, 
a  particular  kind  of  chain  is  applied  (in 
lieu  of  the  common  crank  chain),  viz.,  the 
chain  which  has  been  used  (when  of  an 
ornamental  character)  for  suspending  pic- 
tures, gas  chandeliers,  &c. 
H  Manbt»  C,  and  W.  Piper.  Impnme- 
mente  in  machinery  for  cutting  ttone.  (A 
communication.)  Patent  dated  September 
24,  1855.    (No.  2132.) 

A  description  of  this  invention  was  given 
on  page  419  of  our  last  Number. 
Ki^MusTo,  J.,  and  F.  Bear.  Imprtfoements 
in  nuichinerjf  for  the  mam^faeture  of  tobacco. 
Patent  dated  September  24,  1855.  (No. 
2134.) 

The  principal  feature  in  these  improve- 
ments consists  in  certain  mechanism,  by  the 
action  of  which  the  ribs  or  stems  are  finely 
shredded,  instead  of  being  crushed  only,  as 
heretofore.  Upon  the  periphery  of  a  roller, 
and  in  the  direction  of  the  axis  thereoi^  are 
fixed,  at  equal  distances  asunder,  serrated 
pieces  of  meul  or  points.  The  roller  thus 
formed  is  placed  in  a  frame,  in  whioh  it  is 


oaosed  to  revolve  by  gearing  or  otherwise. 
There  are  also  rollers  for  feeding  and  guid- 
ing the  ribs  or  stems  over  the  serrated  tol- 
ler or'  points,  which,  revolving  at  a  quicker 
speed  than  the  feeding  rollers,  cause  the 
ribs  or  stems  to  be  torn  into  shreds. 

Nrwton,  a.  Y.  Jn  improved  mode  of 
easting  solid  and  hollow  ttrtielet  in  meloL  (A 
communication.)  Patent  dated  September 
24,  1855.    (No.  2135.) 

C^oMi. — Retaining  for  a  suitable  time  (by 
the  application  of  local  heat,  however  pro- 
duced) a  portion  or  portions  of  the  metal 
forming  castings,  of  the  nature  above  iadi- 
eated  (that  is,  castings  partaking  of  an  an- 
nular or  cylindrical  form,  such  as  fly-wheels 
and  cannon),  in  a  fused  or  molten  state,  for 
the  purpose  of  providing  for  the  natural 
contraction  of  the  metal  on  cooling  without 
detriment  to  the  structural  quality  of  the 
easting,  and  making  the  supply  of  meul  to 
the  mould  continuous,  and  consequent  on 
the  contraction  of  the  oast  metaL 

Wright,  W.,  and  J.  Wright.  Improve^ 
menie  in  macMnery  for  crushing  grain.  Pa- 
tent dated  September  25, 1855.   (No.  2138.) 

This  invention  consittt  in  an  improved 
combination  of  revolving  rollers  and  fixed 
plates,  between  which  the  grain  is  caused  to 
pass,  for  the  purpose  of  crushing  it  suffi- 
ciently at  one  operation. 

Whitworth,  C.  F.  Improvements  m 
signals  used  en  raUwaySt  and  in  ports  rf  ap- 
paratus in  connection  therewith.  Patent  dated 
September  25,  1855.    (No.  2140.) 

These  improvements  apply — L  To  rail- 
way night  signala,  when  the  signal  is  effected 
by  shifting  coloured  glasses,  and  relate 
(when  the  signal  glasses  employed  would 
otherwise  be  plaoed  in  firames  ouuide  the 
lamps  or  lanurns  capable  of  turning  on 
centres  of  motion)  to  placing  auoh  frames 
within  the  lamps  or  lanterns,  free  from  dirt 
or  other  matter,  and  in  a  better  position  for 
receiving  the  rays  of  light,  and  imparting 
the  distinctive  colours ;  also  to  placing  each 
glass  in  a  separate  frame,  &c.  They  relate 
— ^2.  To  means  of  effecting  the  connections 
to  the  ends  of  compound  wires,  employed 
for  tractive  or  retentive  purposes,  and  con- 
sist in  psssing  the  end. of  such  compound 
wire  a  short  distance  through  a  hole,  suffl- 
ciently  large  to  admit  it  within  a  ahackle  or 
other  instrument  to  whioh  it  is  to  be  con- 
nected ;.  the  end  of  the  wire  is  then  also 
passed  through  a  small  metal  nut,  over 
which  the  projecting  ends  of  the  wires  are 
severally  turned  down  and  soldered,  whilst 
the  wire  and  nut  are  held  in  such  a  position 
as  to  permit  the  descent  of  some  of  the 
solder  between  the  screw  grooves  of  the  nut 
and  the  folda  of  the  wire.  They  relate—^. 
To  forming  guide  pulleys  for  small  chains, 
or_for  wire  used^in  operating  with  signals. 


448 


Mncuine* 


BPECIFIOATIONS  OF  PATENTS  BEGENTLT  FILED. 


Sai9rd«r» 


H«r 


and  consist  in  giving  the  wheels  a  sufficient 
boss,  and  inserting  or  casting  a  circle  of 
brass  near  the  centre  of  each  of  the  sides  of 
the  frame  or  carriage,  for  bearing  the  pal- 
ley  wheel. 

Laporte,  E.  Certain  improoementt  in  the 
nuxnufacture  of  candles.  Patent  dated  Sep- 
tember 25,  1855.     (No.  2141.) 

This  invention  consist»— 1.  In  the  em- 
ployment of  a  wick  composed  of  a  great 
many  threads,  woven  or  plaited,  or  otherwise 
held  together,  or  of  a  number  of  small  wicks 
united.  2.  In  the  employment  of  a  jacket 
or  case  round  the  moulds  capable  of  being 
heated  from  112"  to  132**  by  gas,  steam,  or 
other  heating  medium.  8.  In  a  general 
process  followed  to  manufacture  a  candle 
composed  wholly  of  vegetable  wax,  or  hav- 
ing  vegetable  wax  for  its  base. 

Ensor,  F.  R.  Improvements  in  bobbin- 
net  or  twisUlaee  machines.  Patent  dated 
September  25,  1855.    (No.  2142.) 

A  description  of  this  invention  is  given 
on  page  420  of  our  last  Number. 

Hug  u  EN  IN,  G.  Certain  improvements  in 
watches  and  other  timekeepers.  Patent  dated 
September  26,  1855.     (No.  2144.) 

This  invention,  which  has  reference  to 
mechanism  for  winding  up  and  setting  the 
hands  of  watches,  &c.,  is  carried  into  effect 
as  follows: — The  pendant  is  caused  to  be 
traversed  by  a  pinion,  the  spindle  of  which 
is  made  to  terminate  in  a  knob,  for  the  con- 
venience of  being  readily  turned  by  the 
hand  when  required ;  and  a  wheel  furnished 
with  a  double  set  of  teeth  is  adjusted,  one 
set  taking  into  and  receiving  motion  from 
the  pinion,  whilst  the  other  set  is  made  to 
act  upon  the  barrel  wheel,  through  the  in- 
tervention of  a  coupling  wheel,  so  as  to  wind 
up  the  watch  ;  or  it  may  be  brought  to  bear 
upon  the  minute  wheel,  through  similar  in- 
tervening mechanism. 

NoRBURY,  J.  Certain  improvements  in 
machinery  or  apparatus  of^Hcabte  to  hydraulic 
presses.  Patent  dated  September  26,  1855. 
(No.  2146.). 

This  invention  applies  to  hydraulic  presses 
worked  by  steam  power,  and  the  improve, 
ments  are  for  starting  and  stepping  the 
"power  pumps"  used  for  working  stfch 
presses,  and  to  enable  such  processes  to  be 
effected  from  any  part  of  a  building  in  which 
the  presses  may  be  employed,  without  sig- 
nalling, as  at  present 

.:  Cu£ns,  —  1.  The  method  of  imparting 
motion  to  "power  pumps"  by  means  of 
friction  exerted  between  a  flange  upon  the 
driving  or  fly-wheel,  and  a  bowl  or  roller  in 
connection  with  the  pump.  2.  An  arrange- 
ment  and  combination  of  rods,  chains,  and 
bell-crank  levers,  for  governing  the  friction 
bowl.  3.  The  application  of  fingers  and 
dial- plates,  in  connection  with  a  described 
arrangement  throughout  the  building. 


BoucRET,  F.  An  improved  meehameal 
arrangement  for  eUvating  or  lowering,  and 
moving  forward  or  backward^  heavy  or  sub- 
merged bodies.  Patent  dated  September  26, 
1855.    (No.  2147.) 

Two  capstans  are  made  use  of,  one  of 
them  at  each  side  of  the  canal  or  river. 
They  are  connected  by  a  cable  or  rope, 
attached  by  suitable  hooks  to  the  top  of  the 
capstans,  and  also  with  counter-weights.  On 
this  cable]  a  carriage  is  made  to  move  by 
,  means'of  suitable  ropes  or  cables  (guided  by  a 
pulley)  by  a  mechanical  arrangement  at  the 
lower  part  of  the  capstans.  For  raising 
submerged  bodies  two  vessels  are  used, 
which  vessels  are  connected  by  means  of 
cables,  the  ends  of  which  are  fastened  to 
the  ships*  masts,  and  the  capstans  are  dis- 
pensed with.  A  diving-bell  may  carry  down 
the  work-people,  which  bell  (together  with  a 
box  for  implements,  &c.)  is  moved  by  the 
above-described  mechanism. 

Nasmyth,  J.  Improveirents  in  the  modes 
of  obtaining  motive  power  by  a  rotary  or  cir- 
cular movement,  and  of  applying  it.  Patent 
dated  September  26,  1855.     (No.  2148.) 

This  invention  consists  in  placing  a  pis. 
ton  within  a  circular  or  annular  tube,  in 
which  there  is  an  annular  slit  or  opening, 
through  which  opening  an  arm  fixed  to  the 
piston  projects,  and  is  made  to  act  against 
another  arm  projecting  from  a  vertical  or 
main  shaft,  from  which  sliaft  motion  may  be 
transmitted  to  machinery,  by  means  of 
bands,  pulleys,  or  toothed  gearing,  in  the 
usual  way ;  the  arm  projecting  from  the 
piston  before  mentioned  passes  through  a 
circular  steam-tight  valve,  that  covers  the 
annular  slit  or  opening,  and  which  valve  is 
caused  to  travel  with  the  piston,  as  the  latter 
performs  its  circular  course  in  the  ^annular 
tube. 

Hughes,  H.  Improvements  m  the  means 
qf  compensating  for  the  wear  qf  machinery 
subject  to  .rectilinear  motion.  Patent  dated 
September  27,  1855.     (No.  2151.) 

A  description  of  this  invention  is  given  in 
page  439  of  this  Number. 

FoNTAiNBMOREAU,  P.  A.  L.  DB.  Im- 
provements in  forging  iron,  (A  communica. 
tion.)  Patent  dated  September  27,  1855. 
(No.  2152.) 

The  invention  consists  in  hammering  and 
welding  iron  in  the  interior  of  the  furnace, 
to  prevent  the  cooling  effect  which  takes 
place  in  the  ordinary  mode. 

GuiLBERT,  A.  £.,  and  C.  L.  Guillb- 
MERB.  A  new  system  of  bridle  for  leading 
and  overruling  fiery  horses.  Patent  dated 
September  27,  1856.    (No.  2153.) 

In  this  invention  two  goggles  are  adjusted 
to  certain  rods  connected  with  the  bridle, 
and  also  two  small  bars  that  bear  at  their 
extreme  ends  small  plates  -or  bufl[ers. 
Should  the  animal  get  fiery  and  run  away, 
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it  will  suffice  to  pull  up  a  thong  which  is 
attached  to  certaia  levers,  and  the  rods  will 
be  thereby  caused  to  apply  the  goggles  and 
plates,  or  buffers,  the  former  pressing  on 
the  eyes,  and  the  latter  on  the  nostrils  of 
the  animal. 

Atkinson,  M.,  and  B.  Ridge.  Im- 
provements in  the  corutruetion  and  setting  qf 
steam  boilers  for  economising  fuel,  and  for 
rendering  4he  same  applicable  not  only  to  the 
generation  qf  steam,  but  also  to  ffenttlation, 
t/ie  distillation  qf  water  for  ships'  use,  and 
the  distribution  of  heat  for  general  purposes. 
Patent  dated  September  27,  IS55.  (No. 
2154.) 

^The  principal  features  of  these  imurore- 
ments  consist — 1.  In  so  constructmg  a 
boiler  as  that  its  heat  is  more  concentrated, 
from  the  action  of  a  small  fire,  and  from 
other  radiating  surfaces  in  a  gi?en  space, 
than  in  ordinary  boilers.  2.  In  occupying 
a  smaller  space  in  proportion  to  the  power 
than  other  boilers.  8.  In  a  mode  of  setting 
or  combining  the  fire-bars  with  the  boiler, 
by  which  the  necessity  for  banking  the 
fire  is  dispensed  with,  and  the  cooling  of 
the  boiler  prevented,  or  sufficiently  pro- 
tracted to  admit*  of  the  fire  being  put  out, 
instead  of  banked  as  heretofore.  4.  In  so 
constructing  and  arranging  the  boiler,  and 
the  pedestal  or  base  on  which  it  stands,  that 
the  atmospheric  air  shall  pass  through  its 
centre,  between  two  water  chambers,  and, 
becoming  heated,  pass  off  through  an  appro- 
priate outlet  in  the  form  of  heated  oiygen, 
free  from  carbon,  and  well  adapted  for 
warming  and  ventilation.  5.  In  simplify- 
ing the  construction  of  the  boiler. 

PoioNAND,  F.  X.  Improvements  in  the 
manufaeture  of  wedges  and  keys.  (A  com- 
munication.) Patent  dated  September  27, 
1855.    (No.  2155.) 

By  this  invention  such  wedges  and  kegs 
are  made  entirely  by  machinery,  and  the 
operation  of  first  tracing  them  out  upon  the 
wood  is  dispensed  with.  Planks  are  first 
sawn  of  the  required  lengths  by  a  circular 
saw ;  they  are  then  fixed  in  frames  upon  a 
revolving  platform,  where  they  are  finished 
by  a  planing  machine,  consisting  of  a 
frame  which  is  fitted  with  two  sets  of 
plane  irons  placed  in  opposite  directions  ; 
the  planes  are  moved  to  and  fro  by  a  con- 
necting-rod attached  to  an  eccentric  upon 
the  shaft  of  a  fly-wheel,  or  to  a  crank. 

Th£ry,  C.  V.  ji  new  preparation  of  etffee. 
Patent  dated  September  27,  1855.  (No. 
2157.) 

The  preparation  consists  in  rolling  coffee 
(previously  roasted  and  grotmd)  together 
with  some  fatty,  substance  and  sugar,  until 
it  acquires  a  pasty  consistency,  when  it  may 
be  put  in  shapes  or  moulds,  as  is  done  with 
chocolate ;  or  it  may  be  ftirther  treated  by 


placing  the  paste  in  a  vessel,  which  is  put 
into  another  containing  water,  and  leaving 
it  over  a  fire  to  simmer,  adding  water,  coffee, 
and  sugar,  till  it  forms  into  a  semi-liquid 
sweetmeat. 

Gray,  W.  D.  jin  apparatus  or  instrument 
for  showing  the  course  or  direction  and  die* 
tance  run  by  a  ship  at  sea.  Patent  dated 
September  28,  1855.    (No.  2161.) 

A  description  of  Uiis  invention  will 
shortly  be  given. 

Pitman,  J.  T.  An  improved  screw-wrench. 
(A  communication.)  Patent  dated  Septem- 
ber 28,  1855.    (No.  2162.) 

This  invention  consists  in  constructing  a 
screw-wrench  with  a  moveable  jaw,  which 
has  a  collar  or  eye  with  a  larger  aperture 
than  the  bar  on  which  it  slides,  and  which 
is  operated  by  a  suitably- arranged  spring  or 
lever. 

Johnson^  R.  L.  Improvements  in  the  mo- 
nt^aeture  qf  gas  for  illumination  from' peat  or 
otlter  substances,  and  in  the  apparatus  em- 
ployed  in  such  manrfactwre.  Patent  dated 
September  28,  1855.    (No.  2163.) 

The  object  of  these  improvements  is  to 
decompose,  more  completely  than  heretofore, 
the  peat  or  other  substance  employed  to 
produce  illuminating  gas,  and  to  convert 
into  such  gas  some  of  the  other  matters 
evolved  in  the  form  of  eondensible  volatile 
matter  fh)m  the  substance  employed.  A 
peculiar  arrangement  of  apparatus  is  em- 
ployed, consisting  principally  of  a  retort,  in 
which  are  plates  or  rods,  placed  in  such 
manner  as  to  form  horizontal  shelves.  Above 
the  upper  shelf  are  placed  rods  or  plates,  on 
which  IS  placed  charcoal  or  coke.  On  the 
bottom  of  the  retort,  and  on  the  lower  shelf 
or  shelves,  is  placed  the  substance  to  be  dis- 
tilled. In  front  of  the  shelves,  and  extend- 
ing downwards  from  the  top  rods  or  plates 
(which  support  the  charcoal  or  coke)  to  the 
bottom  of  the  retort,  there  is  a  movable 
stopper,  to  prevent  the  matter  evolved  from 
leaving  the- retort  before  passing  through  or 
over  charcoal  or  coke.  The  shelves  are 
not  extended  to  the  back  or  end  of  the  re- 
tort, but  a  passage  is  there  made  by  which 
the  volatile  and  gaseous  matter  generated 
passes  to,  and  comes  in  contact  with,  the 
charcoal  or  coke,  by  which  contact  the  eon- 
densible volatile  hydro- carbons  are  oonverted 
into  permanent  illuminating  gas,  and  the 
water  usually  contained  in  the  substances 
distilled  is  caused  to  be  expelled  or  decom- 
posed before  it  can  act  injuriously  on  the 
gaseous  products.  The  patentee  also  main- 
tains a  higher  and  more  equable  temperature 
of  the  retort,  which  is  often  lowered  by  the 
usual  mode  of  placing  in  it  the  substance  to 
be  distilled. 

KoBET,  R.,  and  G.  L.  Scott.  Improve' 
wsents  in  locomotSve  and  other  boilers.  Patent 
I  dated  September  28, 1855.    (No.  2166) 
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This  ioYention  consists  in  continuing  the 
water  space  of  a  tubular  boiler  under  tlie 
fire-box,  so  that  the  furnace  may  be  sur- 
rounded on  every  side  by  water.  Also,  in. 
forming  a  chamber  at  the  upper  part  of  the 
smoke>box,  into  which  the  exhaust  steam  is 
blown.  The  chamber  is  traversed  by  a  pipe 
connecting  the  smoke-box  with  the  chimney, 
and  the  steam  blown  into  the  exhaust  cham- 
ber  escapes  into  the  chimney  by  the  annular 
space  between  the  pipe  and  the  chimney. 

Good,  J.  Improvements  in  straW'Shakers 
of  thrashing-machineg.  Patent  dated  Sep- 
tember 28,  1865.     (Ifo.  2168.) 

This  invention  consists  in  suspending  or 
supporting  the  shaker  bars  or  shaker  boxes 
forming  the  straw-shaker,  either  alternately 
or  otherwise  at  their  opposite  ends,  and  in. 
giving  motion  to  them  by  a  cranked  axle  or 
axles  applied  to  them  at  points  intermediate 
of  their  points  of  support 

Barlow,  H.  B.  Improvements  m  mules 
and  other  mcickines  qfthe  like  nature  for  spin^ 
ning  and  doubling  cotton  and  other  fibrous  mo- 
terials,  (A  communicaticm.)  Patent  dated 
September  29,  1855.    (No.  2170.) 

This  invention  consists — I.  In  the  appli- 
cation of  a  friction  plate  instead  of  a  friction 
cone,  for  giving  motion  to  the  parts  re- 
quisite for  backing  off,  or  for  unwinding  the 
yarn  off  the  spindles.  2.  In  a  mode  of  ap- 
plying a  friction  box  for  giving  motion  to 
the  parts  by  which  ■  the  carriage  is  moved 
towards  the  roller  beam.  3.  In  an  arrange- 
ment of  a  lever,  in  combination  with  a  chain 
and  scroll,  by  means  whereof  the  varying 
speeds  are  produced  during  the  pulling  up 
of  the  carriage.  4.  In  a  mode  of  construct- 
ing the  radial  arm,  and  in  connecting  the 
chain  by  which  that  arm  is  raised  and 
lowered  to  a  scroU,  which  scroll  imparts  the 
requisite  speed  to  the  radial  arm.  5.  In  a 
mode  of  applying  a  spring  of  vulcanised 
India-rubber  for  rewinding  the  winding  on 
chain  on  the  barrel.  6.  In  the  application 
of  a  fixed  friction  plate  for  bringing  the 
winding  on  click  in  or  out  of  gear  with  the 
ratchet  wheel,  during  the  going  in  and 
going  out  of  the  carriage.  7*  In  a  eombl- 
nation  of  parts  for  connecting  the  copping 
motion  to  the  faller  and  oounter  faller  wires. 
8.  In  the  application  of  a  weighted  tumbler 
lever  for  moving  the  strap  gnide  by  which 
the  driving  strap  is  guided  to  the  driving 
and  loose  puUeys.  9.  In  the  amplication  of 
wire  ropes  for  taking  the  carriage  in  and 
out,  and  to  other  parts  of  mules,  ftc.,  where 
they  may  be  applied  in  place  of  cbains, 
oorda,  or  bands.  10.  In  dispensiog  with 
the  carriage  square,  and  in  an  improved 
mode  of  coupling  the  carriages  of  double 
mules.  11.  In  an  arrangement  of  parts 
forming  the  impioved  mule*.  ISL  In  the  ap- 
plication of  a  serew  combined  with  a  xaek 
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for  moving  the  carriage  in  and  out,  the 
screw  being  worked  by  two  friction  boxes 
or  wheels  revolving  at  different  reloeitiea. 
13.  In  dispensing  with  the  usual  earn  shaft, 
and  parts  connected  therewith,  and  in  sub- 
stituting an  improved  apparatus  by  which 
the  motions  of  the  machine  are  changed. 

Chad  WICK,  D.,  H.  Frost,  O.  Hanson, 
and  J.  Chadwick.  Improvements  in  appa^ 
ratuafor  measuring  wUer  and  other  fimide  and 
gas,  applicable  also  as  a  motive  power  engine. 
Patent  dated  September  29,  1855.  (Na 
2173.) 

This  invention  will  be  fiiUy  described 
hereafter. 

Beattie,  J.  Improvements  in  ike  eoK- 
struetion  qf  railway  wheels  and  axles.  Patent 
dated  September  29, 1855.     (No.  2175.) 

A  description  of  this  invention  vrill 
shortly  be  given. 

Illinq WORTH,  W.  Certain  imprem- 
ments  in  priming  earthenware^  china,  and 
other  ceramic  manufactures.  Patent  dated 
October  1,  1855.     (No.  2179.) 

Claim, — The  substitution  or  use  of  a  pre- 
paration of  saccharine  matter,  in  lieu  or  in 
place  of  oil,  &c  (as  hitherto  employed),  in 
the  pigment  or  conveying  medium  of  eoloor, 
in  printing  earthenware,  china,  or  other 
ceramic  manufactures. 

Radcliffe,  C.  Improvemenie  in  appa- 
ratus for  motetening  or  damping  woollen  or 
other  teztile  fabrics  for  finishing.  Patent 
dated  October  1,  1855.     (No.  2180.) 

These  improvements  constitute  an  ez^ 
tension  of  a  former  patent,  dated  29th  An- 
gust,  1^55,  .'iUd  consist  (in  addition  to  the 
revolviiip  brush  or  brushes  therein  speci- 
fied) u  the  employment  of  a  perforated  pipe 
or  ves;ie!',  or  a  perforated  oy Under  or  hollow 
roller  oapabie  of  revolving,  the  said  Tesael 
or  roller  being  supplied  with  water  to  tlw 
intei-ior,  which  is  forced  through  the  per- 
forations by  hydraulic  or  other  pressure. 

Brllford,  a.  £.  L.  Improoementa  in 
ventilaling  hats,  or  other  coverings  for  ike 
head,  (A  communication.)  Patent  dated 
October  1,  1855.     (No.  2181.) 

This  invention  consists — 1.  In  conatmet- 
ing  the  hat  to  open  at  its  sides  at  some  dis- 
tance from  the  crown,  thus  forming  the  body 
in  two  parts,  one  of  which  is  connected  per- 
manently  with  the  crown,  and  the  other  with 
the  lower  portion  of  the  hat,  so  that  the 
ctuwn  portion  may  be  adjusted  to  form  an 
open  or  close  communication  with  the  lower 
or  front  portion.  It  consists — 2.  In  attach- 
ing to  either  of  such  divided  portions,  a 
strip  of  gimp,  or  any  other  reticulated  or 
perforated  material,  in  such  a  manner  as  to 
form  a  telescopic  fitting  to  the  body  at  its 
division,  or  to  serve  as  a  guide  to  the  move- 
able portion. 
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nery  fir'Taiiing  the  pile  on  woolkn  and  other 
cloths  orfiihries.  Patent'dated  October  1, 
1855.    (No.  2184.  J 

This  improvement  consists  in  so  ar- 
ranging the  bed  or  furface  on  which  the 
fabric  is  mored,  that  it  may,  in  place  of 
being  fixed,  be  moved  endwise,  and  be  ad- 
justed to  the  varying  widths  of  fabrics  in- 
troduced,  the  two  selvages  in  each  case 
being  protected  from  the  action  of  the 
raising  process. 

AuaiER,  J.  F.  V.  An  improved  apparatut 
for  extracting  the  aroma  from  plants  'and 
flowers.  Patent  dated  October  1,  1855.  (No. 
2186.) 

This  invention  consists  of  an  apparatus 
for  making  tea,  &c  The  colander  or  strainer 
is  of  metal  or  porcelain,  with  small  holes  in 
its  sides.  It  is  supported  by  a  flange,  so 
that  its  bottom  is  slightly  elevated  abore 
the  bottom  of  the  teapot.  It  is  also  provided 
with  a  moveable  handle.  There  is  an  inner 
strainer,  pierced  all  over  with  small  holes, 
and  provided  with  a  fixed  handle.  Certain 
plates  serve  to  keep  the  internal  strainer 
at  equal  distance  from  the  sides  of  the  outer 
one,  and  small  supports  keep  it  from  touch- 
ing the  bottom  of  it 

Baker,  G.,  and^C.  Miller.  Improve- 
ments in  the  construction  of  register  stoves. 
Patent  dated  October  1.  1855.     ^^o.  2187.) 

These  improvements  relate  to  a  mode  of 
arranging  parts  in  connection  with  register 
stoves,  in  order  that  the  draft  to  such  may, 
when  desired,  be  readily  increased,  and 
consist  in  the  application  of  a  pair  of  iron 
plates,  arranged  to  swing  from  the  cheeks  to 
the  front  of  the  stove,  with  one  or  two 
sliding,  plates  behind  to  slide  from  one  of 
the  front  plates  to  meet  the  other. 

TJcHATius,  F.  An  improvement  in  the 
process  of  manufacturing  east  steel  Patent 
dated  October  1,  1855.    (No.  2189.) 

A  description  of  this  invention  is  given  on 
page  441  of  this  Number. 

Hope,  G.  C.  An  improved  method  of  pro- 
ducing figures,  patterns,  or  designs  upon  tex- 
tile  fabrics  for  the  purposes  <ff  needlework. 
Patent  dated  October  1,  1855.    (No.  2190.) 

A  description  of  this  invention  is  given  on 
page  441  of  this  Number.  \ 

MusoRAVE,  J.  R.,  R.  MusoRATC,  and  J. 
Mi7  80  R  AY E.  Improvemen  ts  in  stoves  for  cook- 
ing  and  heating.  Patent  dated  October  1, 
1855.    (No.  2191.) 

This  invention  comprises  a  method  of 
cutting  off  the  air  from  the  lower  part  of 
the  cooking  fire  by  means  of  doors;  an  im- 
proved form  of  boiler ;  an  improvement  in 
slow-combustion  stoves,  which  has  connec- 
tion with  a  former  patent  dated  I6th  No- 
vember, 1853,  and  which  consists  in  the 
attachment  of  broad  projecting  ribs  to  solid 
plates  forming  the  body  of  the  stove ;  and 


an  improved  method  of  ornamenting  the 
outer  surface  of  stoves. 


PROVISIONAL   SPECIFICATIONt   NOT   PRO- 
OKEDBD  WITH. 

Hudson,  G.  R.  An  improved  cqfee-pot, 
(A  communication.)  Application  dated 
September  24,  1855.     (No.  2183.) 

This  invention  relates  to  a  mode  of  con. 
structing  that  part  of  a  coffee-pot  employed 
for  effecting  the  clarifying  of  the  decoction. 
In  using  this  coffee-pot,  the  operator  first 
removes  a  lid  and  piston,  and  then  puts  the 
coffee  into  the  pot,  and  pours  in  boiling 
water,  nearly  filling  the  pot ;  he  then  re- 
places the  piston  and  lid,  and  after  a  suffi- 
cient  time,  he  gently  presses  the  piston 
down,  and  thus  forces  the  liquid  through 
a  fiannel  or  other  filtering  material,  leaving 
the  more  solid  particles  at  the  bottom  of  the 
coffee-pot ;  these  can  then  be  removed,  and 
the  pot  cleansed. 

SiMMONDS,  G.  Improvements  infhe  con- 
struction of  bedsteads.  Application  dated 
September  24,  1855.     (No.  2136.) 

The  chief  object  of  this  invention  is  so  to 
construct  bedsteads  as  to  afford  no  har- 
bour for  dirt  or  vermin.  Wood  pillars  or 
posts  are  employed  to  carry  a  metal  frame. 
In  these  posts  are  formed  vertical  slots,  at 
right  angles  to  each  other,  to  receive  thin 
plaies  of  iron,  wnicn  lock  into  each  other, 
or  are  otherwise  fastened  together.  The 
ends  of  these  plates  project  from  the  pillars 
to  form  bearings  for  the  iron  bars  which 
constitute  the  bedstead  frame.  To  the 
underside  of  the  ends  of  the  bars  a  loop  or 
hasp  is  formed  to  receive  the  ends  of  the 
pl^es  which  project  from  the  pillars,  and 
when  the  several  parts  are  fitted  to  the 
pillars,  lateral  holes  are  bored  through  the 
ends  of  the  bars  and  the  projecting  ends  of 
the  bearing  plates,  and  these  holes  are 
tapped  to  receive  thumb-screws,  which  hold 
the  several  parts  firmly  together. 

Gardner^  J.  L.  Improvements  in  the 
mam/facture,  form,  and  mode  qf  attaching 
buttons.    Application  dated  September  25, 

1855.  (No.  2137.) 

The  object  in  view  is  to  make'a  button, 
so  that  the  shank  shall,  of  itself,  be  capable 
of  forming  the  attachment  for  binding  the 
button  to  the  fabric  upon  which  it  is  to  be 
used  ;  that  is,  that  it  shall  not  require  any 
sewing  or  binding  substance  to  afiix  U  The 
buttons  are  formed  so  as  to  have  the  same 
shape  of  head  as  now ;  but  in  place  of  the  pre- 
sent shanks,  a  shank  similar  in  form  and 
principle  to  the  well-known  "  eye  or  eyelet 
hole"  is  formed. 

Clite,  J.  C.  Improvements  in  photo- 
graphy.    Application  dated  September  25, 

1856.  (No.  2139.) 
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ThU  ioTention  relates  to  collodion  posi- 
tives, and  consists  in  taking  the  portrait  or 
group  on  one  side  of  a  sheet  of  glass,  and 
in  then  (after  having  removed  from  the 
glass  the  whole  of  the  backsroand)  taking 
upon  the  other  side  of  the  sheet  any  scene 
wnich  may  be  desired  for  a  background  ;  or 
the  background  is  taken  on  a  second  sheet 
of  glass  and  placed  at  the  back  of  the  first 

Roberts,  J.  Impnoements  in  the  manU" 
faciure  qf  cements.  Application  dated  Sep- 
tember 25,  1855.    (No.  2143.) 

The  object  of  this  invention  is  to  pro- 
duce cement  of  various  colours  for  pur- 
poses of  decoration.  The  colours  are  pre- 
pared by  grinding,  and  are  then  mixed  with 
Portland  or  other  cement  To  ensure  a 
thorough  mixing  the  compound  is  passed 
once,  twice,  or  more  times  through  a  fine 
sieve.  To  produce  a  jet  black  colour,  lamp 
black  is  mixed  with  the  cement,  and  to 
obtain  certain  tints  of  red  and  yellow,  Vene- 
tian red,  and  yellow  ochre  are  employed. 

Crankshaw,  R.  Certain  improoementt 
it  machinery  or  apparatui  for  sizing  or 
otherwise  preparing  warps  for  weaving. 
Application  dated  September  26,  1855. 
(No.  2145.) 

These  improvements  consist  in  so  ar- 
ranging the  machinery  that  where  narrow 
warps  (or  those  not  of  the  ordinary  full 
width)  are  required  to  be  sized  the  incon- 
venience of  the  use  of  the  ordinary  beam 
may  be  avoidedi  and  the  labour  in  sizing 
economized,  which  improvements  are  ac- 
complished— 1.  By  dividing  the  warp  into 
two,  three,  or  more  widths  ;  and  2.  By  pro- 
viding two  or  more  warp  beams  in  the 
sizing  machine,  which  are  to  be  actuated 
by  suitable  gearinff,  so  that  one  beam  may 
be  caus^  to  wind  on  whilst  another  is  at 
rest,  if  required. 

HitLRt,  M.  W.  jin  improved  eonsiruetion 
of  rack  for  mndow  blinds.  Application 
dated  September  26,  1855.    (No.  2149.) 

Instead  of  the  rack  teeth  of  rack  pulleys 
being  formed  on  the  back  plate  of  the  rack 
for  the  spring  to  act  against,  they  are 
formed  on  the  inner  face  of  the  overlapping 
sides  of  the  rack,  and  a  pin  or  tooth  is  pro. 
vided  at  each  side  of  the  pulley  carriage,  to 
take  into  the  rack  teeth,  the  contact  between 
which  will  be  preserved,  by  the  spring 
afiSzed  to  the  back  of  the  pulley  carriage 
bearing  against  the  smooth  back  plate  of 
the  rack,  and  pressing  the  carriage  forward. 

Newman,  /.  Improvements  in  tJte  manu- 
faeture  i^  railway  wheels.  Application  dated 
September  27,  1855.    (No.  2156.) 

This  invention  refers  to  Improvements  in 
mauuiacturing  the  bosses  of  wrought  iron, 
from  a  bloom  or  ball,  or  a  strip  of  iron 
coiled  into  a  lump,  in  either  case  taken 


direct  from 


foi^ged   or 


pressed  by  dies  into  the  form  of  a  disc 
having  a  series  of  indentations,  two  of  theae 
discs  being  put  together,  one  on  each  aide 
of  the  wheel ;  the  spokes  ^fit  into  the  cavl- 
ties,  and  the  whole  is  then  welded  together ; 
or,  the  boss  is  made  by  forging  or  com- 
pression, and  cut  into  a  certain  form,  and 
placed  in  the  centre  of  the  wheel.  A  check 
piece  (a  plain  disc  of  the  same  size)  is 
placed  on  either  side,  and  the  whole  la  welded 
together. 

NoTTiDOE,  J.  Improvements  in  the  momi- 
faeture  qf  manure.  Application  dated  Sep- 
tember 27,  1855.    (No.  2158.) 

This  invention  consists  in  dissolving,  by 
means  of  a  caustic  alkali,  (caustic  soda 
mixed  with  water  by  preference)  wool,  hair, 
woollen  rags,  shoddy,  and  other  waste  pro- 
ducts of  wool,  for  the  purpose  of  manure, 
and  also  in  the  combination  of  the  solutions 
thus  made  with  bones,  burnt  bones,  copro- 
lites,  and  other  similar  substances  or  pro- 
ducts thereof. 

Dyke,  T.  Improvements  in  grass-cutting 
machines.  Application  dated  September  28, 
1855.     (No.  2159.) 

This  invention  comprises  a  frame  carry- 
ing angular-shaped  cutting  blades  or  teeth, 
attached  to  a  longitudinal  bar  forming  the 
front  of  the  frames;  each  fixed  cutter  is 
intersected  at  its  base  by  a  cutter  moveable 
on  a  pivot,  and  these  are  connected  by  arms 
and  pivots  with  a  suitable  bar,  worked  from 
about  its  centre  by  an  elongated  arm  of  one 
cutter,  jointed  to  a  connecting  rod  and 
operated  by  a  crank  at  its  other  extremity. 
The  cutters  are  thereby  kept  parallel,  and 
work  simultaneously ;  they  also  cut  on  both 
sides  with  square  edges. 

Thwaites,  J.  H.  B.  Improvements  m  ike 
preeervatiott  tf  teeth  and  in  the  mam^faetmre 
and  application  rf  etrt^eial  teeth.  Applica- 
tion dated  September  28,  1855.  (No.  2160.) 

These  improvemenU  consist  in  the  em- 
ployment of  aluminium  for  the  purpose  of 
stopping  decayed  teeth,  and  in  the  manu- 
facture of  artificial  teeth  or  blocks,  with  the 
plates,  pins,  rivets,  springs,  or  other  attach- 
ments, either  wholly  or  in  part  of  alumi- 
nimn. 

Thomson,  E.  D.  Improvements  in  gene* 
rating  heat  in  steam  boiler  furnaces.  Appli- 
cation dated  September  28,  1855.  (No. 
2167). 

The  object  of  this  invention  is  that  steam 
may,  after  it  has  been  used  in  the  engine, 
be  conducted  through  an  apparatus  heated 
by  the  furnace,  and  thereby  be  decomposed, 
and  the  hydrogen  be  conducted  with  atmo- 
spheric air  into  the  furnace,  so  as  to  be 
.  burned,  and  thereby  aid  in  generating  heat. 
It  is  preferred  to  have  copper  tubes  through 
the  fire-box  or  furnace  above  the  fire-bars. 
On  the  interior  of  these  tabes  ire  placed 
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loosely  tubes  of  iron.  The  steam  enters  at 
one  end  of  tbese  tubes,  and  is  decomposed 
by  the  heated  iron  therein,  and  the  hy- 
drogen  from  the  interior  is  conducted  by 
suitable  nozzles  or  tubes  into  the  upper 
part  of  the  furnace. 

Mitchell,  J.  Improvements  in  Insert  and 
draW'Springt  used  for  railway  and  other  fw» 
poses.  Application  dated  September  29, 
1855.    (No.  2171.) 

This  invention  consists  in  arranging  ma- 
chines or  cones  so  as  to  act  on  segmental 
pieces  which  are  encircled  by  elastic  hoops, 
the  inclines  or  cones,  or  the  segmental 
pieces  and  elastic  hoops  being  attached  to 
or  formed  on  the  buffer  or  draw  bar. 

Herapath,  W.  B.  Improvements  in  the 
mant{faeture  qf  surgical  instruments.  Applica- 
tion dated  September  29, 1865.    (No. 2172.) 

These  improvements  consist  in  manu- 
facturing such  instruments  of  aluminium, 
or  in  coating  them  with  it. 

GsDOBy  J.  Improvements  in  the  manU' 
facture  qf  braid,  (A  communication.)  Ap- 
plication dated  October  1, 1855.  (No.  2176.) 

The  inventor  proposes  to  use  a  loom  for 
manufacturing  braid.  He  takes  three  spin- 
dies,  similar  to  those  used  in  making  stay- 
laces,  but  a  little  stronger,  and  with  a  pivot  at 
their  lower  extremities  ;  these  spindles  are 
furnished  with  bobbins  carrying  the  mate- 
rial, and  below  a  toothed  wheel  is  fixed,  and 
into  this  gear  several  smaller  ones,  at  the 
side  of  the  spindles.  The  whole  being  put 
in  movement,  as  in  lace  looms,  produces  a 
rotary  right  and  left  movement  in  the 
spindles.  The  threads,  having  received  the 
necessary  twist  singly,  are  united  in  the 
axle  of  the  apparatus,  from  which  they  re- 
ceive the  final  twist  uniting  them  in  one 
braid. 

*•*  In  consequence  of  opposition,  the 
filing  of  No.  2169  has  been  delayed. 

PROVISIONAL  PROTECTIONS. 

Dated  April  2,  1856. 
791.  Francis  Young,  of  Norwich.  Norfolk.    An 
improved  two-wheeled  open  vehicle  or  carriage. 

;  Dated  April  9,  1856. 

868.  Richard  Chrimes,  of  Rotherham,  York, 
hrais  founder.  Improvements  in  builds  and  other 
■pxings  for  railway  and  other  carriages. 

Dated  April  II,  IS56. 

860.  Henrj  Henderson,  of  Glasgow,  Lanark, 
N.6.,  plumber.    Improvements  in  water  closets. 

870.  Peter  Armand  Lecomte  de  Fontainemoreau, 
of  Sonth-street,  London.  An  improved  appara* 
tus  for  measuring  the  speed  of  currents  of  air 
and  water.    A  communication. 

87S.  Robert  Davis,  of  Oxford- street,  Middlesex. 
Improvements  In  the  construction  of  tobacco-pipe 
stems. 

Dated  April  12,  1S56. 

874.  James  Marsh,  of  Manchester,  Lancashire, 
engineer.  Improvements  in  the  ftisible  plugs  and 
f^imaces  of  steam  boilers. 


876.  Robert  Stirling  Newall,  of  Gateshead-upon* 
Tyne,  Durham,  telegraph  engineer.  Improve- 
ments in  telegraphic  insulators. 

878.  Frandseo  Nuibo  y  Fedros,  of  Rue  de 
TEchiquier,  Paris.    A  new  motive  power. 

Dated  April  H,  use. 

880.  Edwin  Heywood,  of  Sutton,  near  Keighley, 
York,  designer.  Improvements  in  fixing  appa^ 
ratus  for  generating  steam,  whereby  smoke  will  be 
prevented  or  consumed,  and  f^el  economised. 

882.  Patrick  Robertson,  of  Shawlands-hill,  Ren- 
frew, manufacturer.  Improvements  in  power- 
loom  weaving. 

884.  Robert  Riohardson,  of  Great  George- street, 
Westminster,  Middlesex.  Improvements  in  rail- 
way switches. 

886.  Louis  Pierre  Coulon,  of  Rue  de  I'Echiquier, 
Paris.  A  new  typo-distributing  and  composing 
machine.    A  communication. 

888.  Joseph  Barrans,  of  New-cross,  Deptford, 
Kent.  Improvements  in  constructing  steam  en- 
gines. 

SIN).  William  Wanen,  of  Northampton -park, 
gentleman,  and  Warren  de  la  Rue,  of  BunhiU- 
row,  manufacturer,  Middlesex.  An  improvement 
in  the  manufacture  of  envelopes. 

892.  Leonard  Kaberry,  of  Rochdale,  Lancaster, 
manager,  and  Aaron  Horsefield,  of  the  same  place, 
moulder.  Improvements  in  moulding  for  casting 
certain  parts  of  machinery,  used  in  Uie  prepara- 
tion and  spinning  of  cotton  and  other  fibrous  ma- 
terials. 

894.  Alfred  Vincent  Newton,  of  Chancery-lane, 
Middlesex,  mechanical  draughtsman.  An  im- 
proved mode  of  constructing  grate-bars.  A  com- 
munication ttom  John  Beal,  Andrew  D.  Melick, 
and  Theodore  de  Witt,  of  New  York. 

Dated  April  15,  1856. 

896.  William  Henry  OUey,  of  Brabant-court, 
Philpot-lane,  London,  wine  merchant.  Taking 
photographic  impressions  or  pictures  of  micro- 
scopic objects  by  reflection,  such  reflection  being 
eflfected  by  the  combined  aid  of  the  microscope 
and  camera  obscura  and  camera  lucida  or  other 
reflectors  that  may  be  employed  in  place  of  the 
latter. 

898.  Thomaa  Jeffries,  of  Reading,  Berks.  Im- 
provements in  eooking'Stoves. 

903.  William  Fuller,  of  Jermyn-street,  Middle' 
sex,  ice  pail  manufacturer.  Improvements  in  ice 
palls. 

Dated  April  16,  1856. 

904.  Edwin  Napoleon  Norminton,  of  Charring- 
ton-street,  St.  Pancras,  Middlesex.  The  manu- 
facturing of  railwav  grease  for  the  cleansing  and 
remanufacturing  of  old  used  dirty  railway  grease 
or  greases,  for  the  cleansing  and  remanufacturing 
of  old  dirty  cotton  waste,  tow,  or  any  textile 
Dsbric. 

906.  David  Blair  White,  of  Newcastle-upon- 
Tyne,  doctor  of  medicine.  An  Improvement  or 
improvements  in  cylinder  pistons  or  plungers. 

908.  Alf^d  Vincent  Newton,  of  Chancery-lane, 
Middlesex,  mechanical  draughtsman.  Improve- 
ments in  flre-arms  and  powder  flasks.  A  commu- 
nication from  Colonel  Sam  Colt. 

910.  John  Henry  Johnson,  of  Lincoln's-inn- 
flelds,  Middlesex.  Improvements  in  cleansing 
and  hulling  grain  and  seeds,  and  In  the  machinery 
or  apparatus  employed  therein.  A  communicar 
tion  Arom  Charles  Theodore  Laborey,  of  Paris,  me- 
chanician. 

912.  William  Little,  of  the  Stnmd.  Improve- 
ments in  lamps  for  burning  paralBne  and  bitu- 
minous oils  or  naphthas. 

Dated  AprU  17,  use. 
914.  Charles  Hnlme,  Samuel  Ivors,  and  John 
Yardley,  all  of  Famwortb,  Lancaster,  mechsnics. 
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C«rUin  iinpvoY«ineoftt  in  power  loomi  for  weav- 
ing. 

916.  John  Henry  Johnaen,  of  LiBOoln't-inn- 
fieldt,  Middlesex.  ImproTemente  in  the  manu- 
faotore  of  tyree.  A  oemmunlcatien  from  Meeen. 
Jackson,  Brother*,  Fvtin,  Oaudet,  and  Co.,  of 
Rive  de  Giert  Pranee. 

918.  Samuel  Eyre,  of  Bouverle- street,  London, 
advertisement  contractor.  An  improved  applica- 
tion  of  portable  mirror. 

920.  John  Skirrov  Wright,  of  Birmingham, 
Warwiek,  manufacturer.  ImprovomenU  in  the 
construction  and  ornamentation  of  belt  or  band 
fastenings. 

Dalei^pH/ 18,  1856. 

OSS.  William  Westley,  of  Wellington,  Derby, 
civil  engineer.    A  new  or  improved  nail  or  spike. 

934.  John  Marsh,  of  Burnt  Tree,  near  Dudley, 
Worcester,  manufactorer.  Improvements  in  fire 
grates. 

S96.  Charles  Frederick  Stan^bury,  of  Grace- 
church-street,  London.  An  improved  mode  of 
splicing  and  fastening  the  adjacent  ends  of  the 
rails  of  a  railway  track.    A  communication. 

928.  Uriah  Scott,  of  Camden  Town,  Middlesex, 
engineer.  Improvements  in  metal  fittings  for 
ftirniture. 

930.  Thomas  Walker,  of  Birmingham,  Warwick, 
engineer.  Improvements  in  governors  or  regu- 
lators of  steam  and  other  motive  power  engines. 

932.  Julius  Jeifreys,  of  Kingston-hill,  Surrey. 
Improvements  in  instruments  for  aiding  respira- 
tion. 

934.  Joslah  George  Jennings,  of  Great  Char- 
lotte-street, Blaekfrlars-road,  Suney.  Improve- 
ments In  pumps. 

Dattd  Apnl  19,  1856.  - 

988.  Edmund  Hunt,  of  Walnut-tree-walk,  Lam- 
beth, Surrey,  practical  chemist.  Improvements  in 
Hansom  cabs  and  similar  vehicles,  parts  of  which 
improvements  are  also  applicable  to  other  car- 
riages. 

940.  WniUm  Adkins,  of  Smallbrook-street,  Bir- 
mingham,  Warwick,  draper.  Measuring  ihbrios 
which  he  proposes  deeignating  the  automaton 
measurer  or  draper's  assistant. 

942.  William  Jean  Jules  Tarillat,  of  Rooen, 
France.  Improvements  in  the  apparatus  for  the 
extraction  of  colouring,  tanning,  and  saecliarine 
matters  from  vegeUble  sobstanees. 

944.  Abram  Longbottom,  of  Moorgate-street, 
London,  engineer.  Improved  means  of  lighting 
and  ventilating  mines. 

946.  Francois  Jean  Bouwens,  of  Malines.  Bel- 
glum,  architect.    A  new  rotative  steam  engine. 

J>at$d  AprU  21, 1856. 

948.  James  Nasmyth,  of  PatrleroA,  near  Man- 
chester, Lancaster,  engineer,  and  Herbert  Minton, 
of  Stoke-upon-Trent,  Stafford,  china  manufacturer. 
Certain  improvements  In  machinery  or  apparatus 
employed  in  manufacturing  tiles,  bricks,  and 
other  articles  tram  pulverised  olay. 

950.  Juiee  Dortet,  gentleman,  of  Pails.  An  Im- 
proved padlock. 

98S.  Joseph  Augnste  Marie  Touet  Chamber,  of 
Paris,    improvements  in  fire-places. 

954.  James  Hansor,  of  Portland- place,  Wands- 
worth-road,  Surrey,  praetieal  chemist.  Improve- 
naents  In  the  manufteture  of  illwninatlng  gas. 

DaUd  April  22,  1856. 

M6.  John  Thomas  Stroud,  of  8nff61k-«treet,  Bir- 
mfaigham,  Warwick.  ImprovemenU  in  stop  cooks 
or  Ups  for  regulating  or  outtiag  off  41m  pMsage  of 
gas  to  combined  gas  biuners. 

958.  Alexander  Symons,  of  Georgo-etrset,  Man- 
sion House,  London,  and  Edward  Burgess,  of 
CWrfcenweU-creen,  MiddlMts.    laptevementi  in 


apparatus  for  prodnrinfr  alarnms  to  indicate  bnr- 
glary  by  mean^  of  "le-tri  Uy. 

9  0.  AlTred  Vincent  Newton,  of  Chancery-lane, 
Middlesex,  mechanical  draufchtsman.  A  new 
method  of  obtaining  purified  oil  ftrom  eoal,  shalo, 
and  other  bituminous  substances.  A  commuaien- 
tion  from  Alfred  Ely  Beach,  of  New  York. 

965.  William  Smith,  of  Woolston,  Fenny  Strat. 
ford.  Improvements  in  eonstnictlng  and  apply- 
ing windlasses  for  working  ploughs  and  othor 
agricultural  implements. 

964.  David  Lloyd,  of  the  Ebbw  Tale  Iron  Works, 
South  Wales,  euRlneer.  Improvements  In  wash- 
ing minerals,  ooal.  and  ores. 

966.  Thomss  Evans  Blackwell,  of  Comwallle- 
grove,  Clifton.  An  Improvement  in  treating  water 
for  the  use  of  brewers. 

968.  Richard  Archibald  Braoman,  of  166.  FleoU 
street,  City  of  London,  patent  agent.  Improvo- 
menta  in  or  connected  with  centriftigal  machinery. 
A  communication. 

DaUd  April  23,  1856. 

•70.  George  Forsttr,  of  Standlsh,  near  WlsaB, 
Lancaster,  colliery  viewer.  Certain  improvemenu 
in  the  arrangements  of  trap-doors  or  air-doors,  and 
their  cases  In  the  workings  or  passages  In  mines, 
whereby  the  efficient  ventilation  is  maintained, 
which  said  improvements  are  'also  applleable  in 
other  similar  situations. 

972.  James  Qarnett,  of  Low  Moor.  Clitheroe, 
Lancaster,  cotton  spinner.  Improvements  in 
twisting,  winding,  and  reeling  yam,  and  In  ma- 
chinery or  apparatus  employed  therein. 

974.  Thomas  Squire,  of  Latchford,  Chester, 
tanner,  and  Charles  Frederick  Claus,  of  the  same 
place,  practical  chemist.  Improvements  in  the 
manufacture  of  artificial  manure. 

976.  William  Henry  Balmain.  of  St.  Helen'a, 
Lancaster,  manufacturing  chemist,  and  Thumaa 
Colby,  of  the  same  place,  practical  chemist.  Im- 
provements in  the  manufacture  of  alkaliea  from 
their  sulphates. 

978.  Peter  Ward,  of  the  Patent  Alkali  Works, 
St.  Helen's,  Lancsshlre.  An  improvement  In  ftir- 
used  in  the  manufhcture  of  alkali. 


TO 


NOTICES  OF  INTENTION 

PROCEED. 

{From  the  ''London  Gazette,'*  Mojf  6fA, 

1856.) 

S89S.  Charles  James  AppletOB.  Improvements 
in  machinery  or  apparatus  for  knitting.  A  eem- 
munication. 

S908.  David  Dick.  A  new  aad  Improved  regu- 
lator for  gas. 

2930.  Edwin  Ladmore.  A  new  or  Unproved  me- 
thod of  securing  ramrods  to  military  fire-arms. 

S9i6.  Thomas  Flelden  Uttley.  Improvements 
in  the  mode  of  applying  funlble  plugs  to  steam 
boilers. 

2941.  John  Pemberton  Turner.  A  new  or  im- 
proved method  of  shanking  metallic  buttons,  a^ 
plicable  to  the  heading  of  nails  and  other  like  pur- 
poses.   A  communication. 

2949.  Silvester  Lees,  Edward  Loas,  and  George 
Henry  New:on.  Certain  improvements  in  machi- 
nery for  spinning  and  doubling  cotton  and  other 
fibrous  substances. 

2951.  William  Edward  Newton.  An  faaproTod 
process  of  tanning.    A  communication. 

1.  Henry  Truelove.    Improvements  In  glovot. 

5.  William  Beckett  Johnson.  ImprovemenU  in 
steam  boilers  and  engines. 

8.  Andrew  Shanks.  Certain  Improvementa  in 
machinery  for  cutting  screws. 

9.  William  Bnllough.  Improvements  in  machi- 
nery or  apparatus  for  sislng  yarn. 

14.  Frederick  Haines.  The  deadeniag  of  aoiiiid, 
and  the  prevention  of  vlbratkn  and  eononamoB  is 
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conneotion  with  machioerTt  fun  tod  mortar  iHMfct, 
and  general  ordnance,  ana  other  purpoiet. 

16.  George  Williama.  Improvementt  in  the  con- 
struction of  water-cloeota  for  ihiiM. 

36.  James  Frederick  Laokerstaea.  InproTO- 
ments  in  the  prevention  of  collisions  on  rUlways. 

Si.  Robert  Grey.  Improvements  in  machinery 
or  apparatus  for  moulding  bricks,  tiles,  and  other 
similar  articles. 

41.  Robert  Sam  North  and  Ralph  Foacock.  Im- 
provements in  metallic  packings  for  pistons. 

59.  Carlo  Pietronl.  Improvements  in  printing 
on  cloth  and  other  fabrics.    A  oommunicatlon. 

100.  Sdvard  Hammond  Bentall.  An  improve- 
ment in  the  eonstruction  of  maehloery  for  cutting 
and  pulping  turnips  and  other  vegetable  matters. 

104.  Anne  EmiUe  Maltoste.  Improvements  in 
•hirts. 

118.  JohnioB  Thompaon.  ImprovmoBta  m 
ships'  keelsons. 

146.  Edward  Myers.  Improvements  in  buffers 
and  other  springs  for  railways  and  other  carriages. 

205.  Gentle  Brown.  An  Improvement  in  the 
manuihcture  of  cast  steel. 

Sit.  Edward  Vincent  Gardner.  Improvementf 
In  heating,  drying,  dessicating,  and  evaporating. 

S44.  Joseph  Powell  Walton  and  Honors  Le 
Francois.  Improvements  in  oleaning  forks,  spoons, 
stewpans,  and  other  culinary  utensils. 

264.  Thomas  Burdett  Turton  and  John  Root. 
Improvemtnts  in  buffer  bearing  and  draw  springs. 

528.  John  Reading.  New  or  Improved  nsten- 
inga  for  attaching  watch  keys,  seals,  watches, 
lockets,  articles  of  Jewellery,  and  ornamental 
articles  of  dress  In  general,  to  chains,  and  for 
securing  the  catches  of  brooches. 

628.  Louis  Joseph  Riehard.  Improvements  in 
•ogar  maateeture. 

684.  William  Heatj  Barlow.  Improvements  in 
covering  and  constructing  bridges,  vaducts, 
floors,  and  other  structures  of  a  like  nature  when 
iron  is  used. 

698.  William  Clav.  Improvements  in  the  ma- 
nufacture of  wrought  or  bar  iron. 

765.  Adolphe  Ouldo.  Improveoients  in  cleans- 
ing, washing,  securing  wool  and  woollen  fsbrics, 
and  yams. 

777.  Alexander  Piince.  Improvements  in  steel 
pens  for  tegulatiag  the  elaaticity  thereof.  A  com- 
mnnieation. 

781.  Charles  Bapttste.  Improvoments  fh  ma- 
eblnes  for  manufacturing  tenons  and  mortices. 
Partly  a  communication. 

786.  John  Gray.  Improvtmenta  In  steam  boU- 
•rs,  Aimaoes,  and  fli«  ban. 

794.  Jamea  Smith  CottiUL  Improvemaata  in 
presses. 

•22.  Jaosee  Hogg  and  John  Mister.  Impnro- 
monts  in  atereotypTng. 

880.  Arnold  Morton.  Improvementa  in  the  ma- 
Bufbeture  of  paint  a  and  pigments. 

848.  AmoM  Morton.  Improvements  in  the  ma- 
nnfseturs  of  paper  hangings  for  deooratlYe  pur- 


848.  Willtan  Terry.  Improvements  In  toetch- 
loadmg  flre-arms. 

1145.  John  Adams*  Improvements  in  knitting 
machinery. 

869.  James  Bumilde.  ImproTements  in  app»- 
ratua  for  propelling  and  steering  ships  and  boats. 
I.  Samuel  Cunliffe  Lister.    Improvements  in 


spinning. 


Warren  and  Warren  de  la  R«ae. 
Aa  improvement  in  the  manufacture  of  envelopea. 

90S.  WiUiam  Fuller.  Improvements  in  ice  paUs. 

910.  John  Henry  Johnson.  Improvements  in 
cleansing  and  hulling  grain  and  seeds,  and  in  the 
■mchinery  or  apparatus  employed  therein.    A 


9 IS.  WiUiam  Little.  Improvements  in  lamps 
for  burning  parafline  aad  bltumlaona  oils  or 
naphthas. 


916.  John  Heniy  Johnsaa.  Impiovemeata  In 
the  manufacture  of  tyres.   A  communication. 

980.  Thomas  Walker.  Improvements  in  go- 
vernors or  regulators  of  steam  and  otiier  monve 
power  engines. 

9S4.  Josiah  Oeoifo  Jenninga.  Improvementa 
in  pumps. 

954.  James  Hansor.  Improvementa  in  the  ma- 
nufacture of  illuminating  gas. 

Opposition  ean  be  entered  to  th^  panting 
of  a  Patent  to  any  of  the  parties  in  the  above 
List,  who  have  gi^en  notice  of  their  inten- 
tion to  proceed,  within  twenty-one  days  from 
the  date  of  the  Gaxettt  in  whieh  the  notice 
appears,  by  leaving  at  the  Gommissioners'- 
oiBce  particulars  in  writing  of  the  objection 
to  the  application. 
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1109.  Thomas  Symes  Prideaux. 
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Peard  Walker. 
1121.  Christopher  Nickels. 
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1156.  Marie  Pierre  Ferdinand  Marier. 
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1285.  William  Edward  Newton. 
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453.  Frederick  William  Mowbray. 

469.  James  Warburton. 

The  above  Patents  all  bear  date  as  of  the 
day  on  which  Provisional  Protection  was 
granted  for  the  several  inventions  men- 
tinned  above. 
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Mariquita.—Vfe  regret  ttiat  we  are  not  able  to  answer  your  qnestioos. 
The  publication  of  several  articles  and  letters  is  deferred. 
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COWBURN'S  IMPROVED  BOILERS  AND  VALVES. 
Fig.  1.  Fig.  2. 


Mechinfc*'  AKQ  S«t«rd«T, 

Magaxlae.  ^^^  Mcy  17,  l^M. 

COWBURN'S  IMPROVED  BOILERS  AND  VALVES. 

Messrs.  Cowburn  &  Co.,  of  Manchester,  have  introduced  an  improTed  cellular  boiler, 
and  an  oscillating^  safety  valve,  which  we  have  represented  in  the  accompanying  engravings: 
Fig.  1  is  an  end  elevation  of  the  cellular  boiler  as  it  would  appear  in  working  order,  and 
shows  the  platform  a,  from  which  the  upper  internal  furnace  is  fired.  The  doors  b,  h,  to 
the  right  and  left,  are  for  firing  the  lower  external  furnace.  Fig.  2  is  a  cross  section, 
showing  the  upper  and  lower  fire  grates,  e,  e,  e,  the  brickwork  and  longituiinai  return 
flues  d,  df  also  the  centre  flue  e,  with  one  vertical  pipe  flue,  /,  and  the  tube-plate  wing 
stays,  gt  g,  that  secure  each  part,  on  right  and  left,  to  the  shell  of  the  boiler.  Fig.  3  is  a 
longitudinal  section  showing  the  swing  door  k  in  the  upper  fire-bridge,  for  the  two-fold 
purpose  of  admitting  a  due  supply  of  air,  and  of  removing  the  ashes  and  flue  dust.  The 
bridge  of  the  furnace  under  the  boiler  is  hollow  at  i,  to  admit  of  the  return  flue  current 
passing  from  one  side  of  the  boiler  to  the  other.  The  internal  flue  consists  of  a  series  of 
compartments  or  cells,  j,jf  between  which  are  the  walls  of  water,  k,  k,  penetrated  by  a 
number  of  short  wrought-iron  pipes,  2,  /,  that  connect  and  secure  each  portion  of  the 
internal  flue,  longitndinally,  with  one  another,  and  with  the  ends  of  the  boiler.  Each 
chamber  or  cell  is  also  connected  with  the  bottom  of  the  boiler  by  a  series  of  vertical  flue 
passages,//,  which  admit  the  products  of  combustion  from  the  lower  fire,  and  allow  the 
flue  dust  to  precipitate  into  the  spaces  beneath.  The  pipes  placed  between  the  fire-box 
and  first  cell  are  three  in  number  (represented  by  dotted  circles  in  the  cross  section.  Fig.  2), 
one  of  which  is  placed  over  the  two  others,  for  the  purpose  of  enticing  the  flames  to 
descend  after  passing  over  the  bridge,  and  to  intercept  the^  flames  from  the  lower  fire  at 
the  bottooi  of  the  first  cell  The  flames,  being  thus  united,  rise  to  the  top  of  the  second 
cell,  as  the  second  series  of  pipes  are  arranged  in  an  inverse  position  to  the  first  (two 
placed  over  one),  pass  through  them,  aoain  receive  additions  from  beneath,  and  undulate 
and  intermix  in  their  passage  from  cell,  through  pipe,  to  cell.  The  united  products  of 
combustion  are  thus  made  to  pass  through  the  water  previous  (o  their  combined  return  by 
the  side  of  the  boiler,  and  a  considerable  addition  of  beating  surfaee  is  thus  obtained  mnder 
the  boiler  The  safety  valve  «,  ia  a  ball  valve  resting  upon  the  end  of  a  pipe,  weighted  by 
rings  of  east-iron,  hanging  btlow  the  seat,  which  give  the  valve  an  easy  property  of  self, 
adjustment,  and,  as  the  steam  escapes,  furnish  it  with  an  oscillating  motion  that  preserves 
the  good  fit  of  the  valre.  There  is  another  ofldce  performed  by  a  float  within  the  boiler. 
Upon  the  water  getting  too  low  it  opens  a  swivel  valve,  which  lets  off  the  steam  throngh  a 
distinct  passage  tbrongh  the  ball  to  the  atmosphere,  thereby  giring  notice  of  the  shortness 
of  water  in  the  boiler. 

The  following  advantages  are  claimed  for  this  boiler  by  the  inventors: — '*  1st  The  iron 
composing  the  boiler  being  more  equally  heated  by  the  united  furnaces,  and  the  expansion 
being  also  more  equal,  there  is  less  liability  of  one  rivet-hole  being  ripped  into  another ;  fewer 
repairs  will  be  requisite,  and  one  cause  of  explosion  will  be  removed.  2nd.  The  cellular 
construction  of  the  internal  flue,  by  which  it  is  secured  to  the  sides  and  bottom  of  the  boiler, 
gives  it  little  tendency  to  float  or  vibrate.  3rd.  The  motion  and  commotion  of  the  water 
will  be  much  less  than  in  other  boilers,  from  its  being  sub-divided  in  area,  and  from  the 
cells  acting  as  breakwaters ;  steam  engines,  also,  will  not  be  so  frequently  broken  by  prim> 
ing  or  gorging  water  inttoad  of  poto  steam,  and  bollofs  will  be  loss  frequently  strained 
from  the  same  cause.  4th.  From  the  central  position  of  the  internal  flue,  the  boiler  re- 
quires no  longitudinal  stays,  and  the  flue  being  fifteen  inehes  from  the  bottom  of  the  boiler, 
there  is  plenty  of  room  left  for  a  man  to  pass  through  or  under  for  tiie  purpose  of  inspect- 
ing, cleansing,  or  repairing.  There  is  no  part  of  tlie  whole  structure  that  cannot  easily  be 
reached,  for  the  vertical  passages  that  unite  the  internal  and  external  flues  aro  f ufficientlj 
large  to  admit  a  roan  ;  they  can  be  lessened,  however,  if  required,  by  introdueiog  bricks. 
5th.  From  the  immense  heating  surface  obtained  by  this  arrangement  common  fuel  will  be 
found  sufficient ;  tanners  may  consume  their  spent  bark  in  the  lower  fire,  and  proprietors 
of  saw-mills  may  bum  their  chips  and  saw-dosL  6th.  The  mode  of  supplying  air  and 
fuel,  and  the  frequent  interception  of  the  products  of  combustion,  are  features  in  favour  of 
this  boiler  as  a  smoke  consumer.  7ih.  As  compared  with  a  common  two-flue  builer  of 
equal  diameter  the  cellular  boiler  will  eon  tain  more  room  within  by  the  contents  of  one 
flue,  or  it  may  be  constracted  to  that  extent  smaller,  and  therefore  lighter  and  cheaper ; 
and  by  adopting  (in  proportion  to  the  advantage  gained)  a  small  diameter  of  boiler  nearij 
the  same  weight  of  iron,  that  in  a  larger  diameter  would  only  allow  of  thirty  pounds*  pres. 
sure,  will,  by  adopting  the  small  diameter,  safely  carry  sixty  pounds.  There  will  also  be  m 
more  natural  circulation  of  the  water  by  applying  the  principal  heat  under  the  water,  nn, 
before  steam  can  be  formed,  the  increments  of  heat  will  have  to  eflfervesce  through  all  the 
water  before  reaching  the  surface.    The  internal  flue  will  not  bo  impaired  by  deposit  of 
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flue  duBt,  as  the  large  vertical  passages  will  allow  the  dust  and  soot  to  fall  to  the  space 
below "  *^ 

Another  arrangement  of  oscillating  safety-valve  is  shown  in  figs.  4  and  6:  A,  is  the 
boiler;  B  B,  are  the  firing-doors;  C  C,  the  hinge-pin,  the  upper  part  of  which  is  bent,  to 
form  a  catch ;  D  D,  E  E,  ball  valves,  the  bottom  parts  of  which  are  of  brass ;  P  F,  the 
Fig.  4.  Fig.  5. 


seating,  also  of  brass,  supported  by  the  pipes  G  G;  H  H,  pendants  supporting  ring  and 
cake  weightfti  I  I,  against  which  the  catch,  D  D,  comes  in  contact  every  time  the  doors 
are  opened  or  closed,  causing  the  valve  to  oscillate  on  its  seating. 

J  is  a  new  design,  consisting  of  cast-iron  tubular  weight,  rr  shell  to  carry  the  ring 
weights ;  also  to  convey  the  steam,  after  it  has  issued  by  the  valve,  through  the  funnel,  J, 
to  any  place  that  may  be  desired.  There  is  also  a  vacuum  or  inverted  valve  introduced  for 
a  new  purpose,  viz.,  by  pulling  at  the  chain,  K,  to  let  off  the  steam  when  required. 

It  should  be  stated  that  many  of  Cowbum's  oscillating  safety-valves  have  been  at  work 
upwards  of  twelve  months  in  Manchester  and  elsewhere,  and  have  given  great  sattsfanion. 


FARADAY'S  EXPEKIMENTAL  RESEARCHES  IN  ELECTRICITY. 
{Continued  frtm  page  891.) 


As  another  instance  of  the  purely  meta- 
physical puzzles  into  which  Faraday  gets 
liimself,  we  quote  the  following  from  one  of 
his  most  recent  papers,  **  On  some  Points 
of  Magnetic  Philosophy**  (Proceedings  of 
the  Royal  Institution,  Jan.  19,  1855,  pages 
566 — 574  of  the  present  volume). 

"  The  notion  of  the  gravitating  force  is, 
with  those  who  admit  Newton's  law,  but  go 
with  him  no  further,  that  matter  attracts 
matter  with  a  strength  which  is  inversely  as 
the  square  of  the  distance*  Consider,  then, 
a  mass  of  matter  (or  a  particle)  for  which 
present  purpose  the  sun  will  serve,  and 
consider  a  globe  like  one  of  the  planets,  as 
cor  earth,  either  created  or  taken  from  dls- 


tant  space  and  placed  near  the  sun  as  our 
earth  is  ;  the  attraction  of  gravity  is  then 
exerted,  and  we  say  that  the  sun  attracts 
the  earth,  and  also  that  the  earth  attracts 
the  sun.  But  if  the  sun  attracts  the  earth, 
that  force  of  attraction  must  either  arise 
because  of  the  presence  of  the  earth  near 
the  sun  ;  or  it  must  have  pre-existed  in  the 
sun  when  the  earth  was  not  there.  If  we 
consider  the  first  case,  I  think  it  will  be 
exceedingly  difficult  to  conceive  that  the 
sudden  presence  of  the  earth,  95,000,000  of 
miles  from  the  sun,  and  having  no  previous 
physical  connection  with  it,  nor  any  phy- 
sical connection  caused  by  the  mere  cir- 
cumstance  of  jnxiaposition,  should  be  able 
x2 
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to  raise  up  in  the  sun  a  power  having  no 
previous  existence.  As  respects  gravity, 
the  earth  must  he  considered  as  inert,  pre- 
vious! 3',  as  the  sun ;  and  can  have  no  more 
inducing  or  affecting  power  over  the  sun 
than  the  sun  over  it :  both  are  assumed  to 
be  without  power  in  the  beginning  of  the 
case ;  how,  then,  can  that  power  arise  by 
their  mere  appiozimation  or  co-existence  ? 
That  a  body  without  force  should  raise  up 
force  in  a  body  at  a  distance  from  it,  is  too 
hard  to  imagine ;  but  it  is  harder  still,  if 
that  can  be  possible,  to  accept  the  idea 
when  we  consider  that  it  includes  the  crea- 
tion qf  force.  Force  may  be  opposed  by 
force,  may  be  diverted,  directed  partially  or 
exclusively,  may  even  be  converted,  as  far 
as  we  understand  the  matter,  disappearing 
in  one  form  to  reappear  in  another ;  but  it 
cannot  be  created  or  annihilated,  or  truly 
suspended,  that  is,  rendered  existent  with- 
out action  or  without  its  equivalent  action. 
The  conservation  of  power  is  now  a  thought 
deeply  impressed  upon  the  minds  of  philo- 
sophic men ;  and  I  think  that,  as  a  body, 
they  admit  that  the  creation  or  annihilation 
of  force  is  equally  impossible  with  the  crea- 
tion or  annihilation  of  matter.  But  if  we 
conceive  the  sun  existing  alone  in  space, 
exerting  no  force  of  gravitation  exterior  to 
it ;  and  then  conceive  another  sphere  in 
space  having  like  conditions,  and  that  the 
two  are  brought  towards  each  other  ;  if  we 
assume  that,  by  their  mutual  presence,  each 
causes  the  other  to  act, — ^this  is  to  assume 
not  merely  a  creation  of  power,  but  a  double 
creation^  for  both  are  supposed  to  rise  from 
a  previously  inert  to  a  powerful  state.  On 
tlieir  dissociation,  they,  by  the  assumption, 
pass  into  the  powerless  state  again,  and  this 
would  be  equivalent  to  the  annihilation  of 
force.  It  will  be  easily  understood  that  the 
case  of  the  sun  or  the  earth,  or  of  any  one 
of  two  or  more  acting  bodies  is  reciprocal ; 
and  also  that  the  variation  of  attraction, 
with  any  degree  of  approach  or  separation 
of  the  bodies,  involves  the  same  result  of 
creation  or  annihilation  of  power  as  the 
creation  or  annihilation  (which  latter  is  only 
the  total  removal)  of  either  of  the  acting 
bodies  would  do." 

We  are  here  plunged  headlong  into  the 
fathomless  abyss  of  metaphysics,  and  in- 
volved  in  the  labyrinth  of  discussion  about 
the  relation  between " cause "  and  "effect," 
which  has  prevailed  ever  since  the  birth  of 
philosophy,  and  may,  for  aught  we  know, 
continue  till  its  death.  Without  presuming 
to  dogmatise  on  a  question  which  has  di- 
vided the  most  original  and  profound 
thinkers,  vre  may  venture,  perhaps,  to  ex- 
press our  own  views  on  this  point,  as  co- 
inciding with  those  maintained  by  Dr. 
Thomas  Brown,  in  his  *'  Inquiry  into  the 


Relation  of  Cause  and  £ffect"  When  two 
events,  A  and  B,  have  been  uniformly  and 
invariably  observed  to  go  together,  A  being 
constantly  followed  by  B,  then  we  call  A 
the  eauu  of  B,  and  B  the  effect  of  A. 

Further  than  this  we  believe  the  human 
mind  cannot  penetrate.  To  inquire  "  why 
A  is  invariably  followed  by  B,"  is  either  a 
question  which,  on  reflection,  we  shall  find 
to  be  unanswerable,  or  else  the  answer  will 
be  found  (as  in  all  physical  discoveries 
which  have  ever  been  made)  to  eonaist  in 
the  simple  fact  thst  between  A  and  B  there 
is  some  third  event,  X.  Still  this  third 
event  brings  us  no  nearer  to  the  solution  of 
the  original  mystery,  "  why  A  is  always  fol- 
lowed  by  X,  and  X  by  B  ?  "  The  ultimate 
and  final  explanation  of  all  possible  physical 
phenomena  will  be  found  to  consist  in  tlie 
simple  statement  of  some  fact,  of  which 
fact  itself  nothing  can  ever  be  known  beyond 
\U  mere  existence.  To  make  this  clear, 
let  us  take  as  an  example  that  fact  to  which 
all  mechanical  philosophy  reduces  itself — 
viz.,  the  fact  that  when  one  particle  of  mat- 
ter is  brought  sufliciently  near  to  another 
particle  of  matter,  this  second  particle  must 
move,  or  else,  if  it  does  not  move,  there  is  a 
sensation  of  preuure  in  any  sentient  being 
by  whom  the  first  particle  is  held  and 
brought  near  to  the  second. 

At  first,  it  appears  perfectly  clear  wAy 
the  second  particle  must  move,  viz.,  be- 
cause of  the  contact  of  the  first  particle  with 
it;  but  when  we  learn  (as  we  soon  and 
easily  do  learn)  that  the  particles  of  even 
the  most  dense  and  solid  substances  (such 
as  gold)  are  not  in  contact,  that  even  in 
cases  ef  the  most  violent  colHsion,  the  par- 
ticles are  not  in  contact,  we  find  that  our 
notions  are  not  so  clear  as  we  imagined, 
that  our  «  explanation"  explains  nothing. 
The  ultimate  fact  we  find  to  be  simply  this, 
that  when  the  paiticle  A  is  brought  wUkin 
a  certain  distance  from  B,  then  B  moves,  or 
else  there  is  a  sensation  of  pressure,  if  it  be 
a  sentient  being  by  whom  the  force  is  ap. 
plied.  Suppose,  for  the  sake  of  fixing  the 
ideas,  that  the  nearest  approach  which  one 
particle  of  matter  can  ever  make  to  another 
particle  of  matter,  is  the  millionth  part  of 
an  inch.  Does  the  reader  find  it  any  easier 
to  see  why  B  should  move  when  thus  ap- 
proached by  A,  than  why  the  earth  should 
move  when  the  sun  approaches  it  within 
ninety-five  millions  of  miles  t  Does  the 
mere  difference  rf" distance  explain  anything  ? 
For  our  own  part,  we  cannot  say  that  it 
does.  ^  We  find  quite  as  much  difficulty  in 
assigning  the  reason  for  the  motion  of  a 
stone  when  kicked  by  the  foot,  as  in  assign, 
ing  the  "  cause  of  gravitation."  The  latter 
fact  is  not  more  "mysterious"  or  in- 
comprehensible to  us  than  the  former.    Fa- 
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nulftj,  howe? er,  declarei  that  to  him  it  hi : 
and  wtms  to  think,  that  if  there  were  onl  j 
"  juzupoaition  **  of  the  sun  and  earth—in- 
stead of  an  interval  of  ninety.five  milHons 
of  miles — he  eonld  nndersUnd  it  easily. 
We  confess  that  his  ^^  imaginative  "  facul. 
ties  must  he  very  difforent  from  ours,  for 
his  "  Lines  of  Force  "  are  to  us  as  utterly 
unintelligible  and  mystical  as  they  appear 
to  him  to  be  clear  and  satisfactory.  Were 
the  sun  and  earth  brought  within  the  mil- 
lionth of  an  inch  from  each  other,  **  gravi- 
tatiou  "  would  be  just  as  inexplicable  as  at 
present,  in  our  apprehension,  at  least 

The  time  will  come  when  all  philosophers 
will  he  fully  convinced  of  the  impossibility 
of  going  beyond  the  simple  statement  of 
faeU  in  their  "  theories," "explanations,'*  or 
whatever  be  the  term  applied  to  their  at- 
tempts at  **  explanation."  Every  such  at- 
tempt wnut,  from  the  very  nature  of  things, 
end  in  the  bare  statement  of  some  fact  or 
facts.  It  is  true,  that  all  real  discovery  re- 
duces some  hitherto  strange  fact  to  a  more 
famiiiarfaet;  as,  for  example,  when  Newton 
showed  that  the  motion  qfihe  moon  (a  strange 
fact  in  his  day),  was  of  the  same  kind  and 
depended  on  the  same  cause  as  the  motion 
of  a  falHog  body  on  the  earth  (a  more  fami- 
liar fact).  But  beyond  this  familiar  fact 
itself  the  human  mind  never  can  go.  All 
physical  science  is  made  up  of  this  reduction 
of  facts  which  have  heretofore  been  strange, 
to  others  which  have  been  familiar.  Ulti- 
mately, all  the  facts  of  eleotricity,  magne- 
tism, heat,  light,  will  be  resolved  (like  astro- 
nomical facts),  into  the  simple  elements  or 
facts  of  matter  and  mo/ion  ;  and  beyond  that 

foint  the  human  mind  will  never  proceed, 
t  may  succeed  in  calculating  the  motions  . 
thus  characterising  the  various  branches  of 
physical  phenomena,  as  fully  as  the  motions 
of  the  planets  are  now  calculated :  but  when 
it  comes  to  ask  why  one  particle  of  matter 
should  move  on  the  approach  of  another — 
it  will  ask  in  vain.  In  our  present  mental 
organization,  indeed,  the  question  has  lite- 
ally  no  meaning, 

Faraday's  argument  about  the  "  creation  " 
and  **  annihilation"  offeree,  is  a  very  strange 
one.  Granting  the  foundation  of  his  argu- 
ment (and  we  shall  see  presently  in  what 
sense  only  it  con  be  granted)  tIz.  that  force 
can  neither  be  created  nor  annihilated,  it 
will  still  be  obvious  that  his  argument  is 
good  for  nothing.  '*  Conceive,"  says  he, 
**  the  earth  created  or  taken  from  distant 
space  and  placed  near  the  sun," — this  will 
"create"  a  force  which  did  not  hitherto 
exist,  viz.  the  mutual  attraction  of  the  sun 
and  earth  ;  Where  is  the  farce  that  is  to  bring 
the  earth  *'from  distant  space,**  or  to  create  it  f 
What  ha$  become  qfitf  Faraday  *' creates" 
his  earth,  or  brings  it  from  '*  distant  spaoe  " 


with  all  the  ease  imaginable,  but  when  he 
has  got  it  within  ninety-five  millions  of 
miles  from  the  sun,  he  wonders  beyond  all 
measure  at  the  rnew  '<  creation  of  force!" 
His  argument  is  good  for  nothing  even  to 
the  Atheist ;  and  it  is  needless  to  say  that  a 
supreme  *'  Creator  "  can  have  no  more  diffi. 
culty  in  "creating"  force  than  in  creating 
the  earth,  or  *<  bringing  it  from  distant 
space." 

[We  cannot  refrain  from  adding  here, 
what  has  always  appeared  to  us  the  grand 
and  invincible  "  proof"  of  the  existence  of 
an  InteVigeni  Creator  of  the  Universe :  and 
that  is  the  simple  fact  of  Motion  in  the 
heavenly  bodies  or  any  otlier  inorganic 
matter.  We  constantly  see  such  matter  put 
into  motion  by  human  or  other  intelligent 
beings  on  earth,  and  we  never  see  it  as  the 
independent  source  of  motion.  Hence  it  is 
more  ratioual  to  conclude  that  the  source  of 
all  motion  was  intelligent  than  non-intelli- 
gent.]  (7o  be  continued) 
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{Continued  from  page  365.) 

REMARKS  OK  THE  FORMS,  METHODS  OF 
CASTING,  AND  RINGING  OF  LARGE  BELLS. 
BY  C.  H.  SMITH,  HONORARY  MEMBER. 

Resumed  Discussion  at  the  Ordinary  General 
Meeting  iff  the  Royal  Institute  tf  British 
ArchitecU,  Jan,  28/A,  1856. 
The  following  letter  was  read  from  Mr. 

Chantrell,  Fellow : 
The  bells  of  the  Carillon  at  Bruges,  said 
to  be  one  of  the  finest  in  Europe,  have  the 
same  form  ;*  they  were  cast  in  1680.  The 
greatest  bell  is  about  10}  tons  in  weight,  in 
G,  and  is  used  to  strike  the  hour ;  the  half- 
hour  bell  is  in  C.  There  are  four  octaves, 
and  modem  pieces  of  music  are  played  upon 
them  every  Wednesday,  Saturday,  and  Sun- 
day, for  the  space  of  an  hour.  A  large  brass 
cylinder,  9  feet  long  and  7}  feet  in  diameter, 
is  placed  in  a  room  below  the  bells,  and  four 

Eieces  of  music  are  set  by  pegs  (like  the 
arrel  of  an  organ)  upon  it,  which  chime 
every  quarter  of  an  hour.  These  bells  are 
hung  on  wooden  frames  and  struck  by  ham- 
mers outside,  which  are  raised  by  wires  and 
levers,  moved  by  the  brass  barrel :  they  may 
be  heard  at  some  distance  from  the  town.  The 
tower  is  octagonal,  and  the  eight  large  aper- 
tures or  windows  are  open,  so  that  the  bells 
are  seen  and  heard  very  clearly.  There  is  a 
Carillon  at  the  Church  of  the  Dunes,  aU 
tached  to  the  S^minaire;  but  being  in  a 
louvre-boarded  tower,  it  is  only  heard  at  a 
small  distance.  At  Courtrai,  the  Carillon 
is  very  fine,  and  the  tunes  are  very  distinct. 

•  That  la  a  geueial  form  resembling  an  equi- 
lateral  triangle. 
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Mr.  E.  B.  DeiiitoD,y]8itor,  Q.C.,  laid :  Mr. 
Smith  said  the  other  night  that  his  object 
was  to  open  the  door  to  a  discussion  oA  this 
subject  of  bells,  rather  than  to  express  anj 
particular  tiews  of  his  own.  I  will  show  you 
some  instruments  which  will  give  a  grander 
effect  under  certain  circumstances  than  a 
bell  of  the  same  weight.  Here  is  the  com- 
mon  contrivance  of  a  clock  striking  on  a 
long  steel  wire  coiled  up,  so  as  to  produce  a 
tone  deeper  than  the  heaviest  cathedral  bell, 
but  not  too  loud  for  a  room.  And  if  yon 
want  a  loud  noise  without  much  music  in  it, 
you  can  go  and  listen  to  the  riveting  of 
boiler  plates,  or  the  shriek  of  a  steam  whis- 
tle. "VThat  a  church  bell  or  a  public  clock- 
bell  has  to  do,  Is  to  make  a  loud  and  distinct 
musical  sound.  This  gong  makes  a  very 
loud  noise,  and  also  one  of  a  musical  cha- 
racter; and  look  how  light  a  gong  is  in 
comparison  to  a  bell  of  the  same  note.  But 
the  gong,  which  sounds  so  loud  in  this 
room,  besides  not  answering  at  once  to  the 
blow,  as  a  clock-bell  must,  is  inaudible  at 
half  the  distance  at  which  a  common  dinner- 
bell  of  no  greater  weight  may  be  heard  dis- 
tinctly. Compared  with  those  deep-sounding 
clock  springs  like  the  one  I  struck  just  now, 
the  common  clock  .bell  is  a  powerful  instru- 
ment,  and  gives  a  loud  and  pleasing  sound 
at  a  distance  where  the  springs  are  almost 
inaudible.  There  is  another  apparatus — 
that  is  a  circular  plate,  or  a  flat  rod  of  metal 
suspended  on  two  strings  near  its  ends.  The 
sound  is  very  solemn  and  imposing  compared 
with  a  bell  of  the  same  weight  But  if  you 
were  to  move  off  to  the  distance  of  two 
rooms,  yon  would  bear  this  fine  sounding 
plate  as  nothing  better  than  an  iron  pot, 
while  the  bell  would  still  sound  clear  and 
distinct 

Mr.  Taylor  mentioned  some  gigantic 
tuning-forks  which  were  put  up  at  St.  Ni- 
cholas' Church,  at  Hamburgh,  as  a  substi- 
tute for  bells.  I  think  they  cannot  be  very 
successful,  because  Mr.  Scott,  who  (as  you 
all  know)  is  building  the  church  there,  is 
ignorant  even  of  their  existence.  If  they 
had  proved  effective  substitutes  for  bells, 
Mr.  Scott  and  Mr.  Wheatstone  would  have 
been  pretty  sure  to  hear  of  it.  They  resem- 
ble those  musical  clock  springs  which  you 
heard  just  now,  and  which  produce  such  a 
feeble  sound  at  a  distance.  Hemispherical 
bells,  which  are  of  the  same  thickness 
throughout,  bear  something  of  the  same 
relation  to  the  common  church  bell  with  a 
Mound'bow  much  thicker  than  its  waist,  that 
the  musical  springs  bear  to  the  spherical 
bell :  that  is  to  say,  they  give  a  much  deeper 
note  from  the  same  weight  of  metal,  but  at 
the  same  time  a  much  weaker  one. 

It  is  notioed  in  some  books,  that  if  you 
strike  one  of  these  common  clook-bells,  and 


apply  to  it  a  tube,  with  its  mouth  directed 
towards  the  edge  of  the  bell,  you  will  rooae 
up  a  great  addition  to  the  sound.  Several 
tubes  of  different  sises  will  do  for  the  same 
bell,  producing  different  qualities  of  tone. 
[Mr.  Denison  showed  the  experiment,  and 
the  eiiSMt  was  very  obvious.]  Here  is  a 
means  of  getting  a  body  of  sound  out  of  a 
comparatively  light  bell  with  the  addition  ot 
nothing  more  than  a  tin  tube.  But  though 
the  after  sound  is  thus  inereased,  the  noise 
of  the  actual  blow  is  not  materially  increased 
by  the  tube — oertainly  not  to  anything  like 
the  loudness  of  this  other  bell  [showing 
one]  of  the  same  weight  and  the  common 
form.  And  here  is  another  curious  facti 
we  cannot  find  any  tube  which  will  produce 
any  sensible  effect  towards  increasing  the 
sound  of  this  common  bell.  If  I  am  to  offer 
a  guess  at  the  reason  of  this,  it  is  that  the 
upper  part  of  the  common  bell,  which  ie 
nearly  a  tube  in  shape,  does  really  act  as  the 
sounding  tube  to  the  vibrations  of  the  bell 
when  struck.  My  guess  is  rather  confirmed 
by  the  fact  that  applying  a  second  tube  to  a 
spherieal  bell  after  you  have  got  one  to  suit, 
does  not  do  much  more  than  using  only  the 
single  one,  and  the  shape  of  this  upper  part 
of  a  bell  undoubtedly  affects  the  quality  of 
its  sound. 

Then  we  come  to  Mr.  Smith's  doable 
conical  spindles.  It  is  interesting  to  find 
that  a  musical  sound  ean  be  got  oat  of  sach 
unpromising  shapes  of  metal.  Bnt  take 
one  of  these  spindles,  and  feel  the  weight 
of  it  compared  with  this  small  bell,  and  now 
listen  to  the  sound  of  the  two.  (The  sound 
of  the  bell  was  very  much  the  most  power- 
fuU 

From  these  and  other  experimeata  I  have 
come  to  the  conclusion  that  bella  of  the 
common  and  well-known  shape,  with  a  thick 
lip  or  sound-bow,  are  the  most  effective 
known  instruments  for  producing  a  loud 
musical  sound,  and  I  am  equally  satiafied 
that  there  is  nothing  to  be  gained  by  deviat- 
ing materially  from  the  esUbliehed  propv- 
tions  of  the  best  old  bells.  Professor  wheat- 
stone  having  been  commissioned  by  the 
Board  of  Works,  with  Sir  C.  Barry,  to  coU 
lect  information  at  the  late  Paris  Exhibition 
"  respecting  the  most  esteemed  ebimea  in 
France  and  Belgium,  and  whether  there  are 
in  those  countries  makers  aoquainted  with 
the  traditions  of  the  art,  or  who  have  applied 
the  discoveries  of  science  to  the  improve, 
ment  of  bells,  or  to  ^gkdetU  nUutituiea  fir 
them,**  has  come  back  with  the  coneluaioa 
that  no  such  efficient  substitutes  have  been 
discovered,  nor  is  there  any  known  improre- 
ment  on  the  established  mode  and  materiala 
for  cssting  them.  Sir  C.  Barry  and  he  ta« 
deed  seem  to  have  been  rather  irapreaaed 
with  the  menu  of  the  oast  steel  bella  whioli 
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you  may  hare  seen  noticed  in  the  news- 
papers. But  I  Have  heard  such  decided 
condemnation  of  their  harshness  of  sound 
from  persons  of  experience  in  such  matters, 
that  I  do  not  the  least  helieve  in  their  being 
received  generally  as  an  efficient  (thoush 
they  may  be  a  cheap)  substitute  for  the 
more  expensive  compound  of  copper  and 
tin ;  and  that  seems  to  be  Professor  Wheat- 
stone's  opinion  also. 

But  although  satisfied  that  the  common 
form  and  material  of  large  bells,  such  as  we 
want  at  Westminster,  are  substantially  the 
right  ones,  there  still  remains  a  great  deal 
to  do  to  ascertain  the  more  precise  details 
of  form  and  composition  which  will  produce 
the  best  sound  out. of  a  given  quantity  of 
metal.  That  there  is  something  very  wrong 
in  tlie  modern  style  of  casting  large  bells,  is 
manifest  from  this-^-that  everybody  who  has 
paid  any  attention  to  the  subject,  complains 
of  the  lamentable  inferiority  of  modern  bells 
to  old  ones,  and  even  to  bells  made  in  the 
early  part  of  this  century.     I  have  heard 

{eople  describe  bells  as  "  very  fine,**  which 
would  not  buy  at  a  penny  a  pound,  except 
for  the  purpose  of  BeUing  again  at  nine- 
pence.  As  for  the  opinion  of  musicians,  as 
such,  I  talue  it  rather  less  than  that  of  other 
people,  because  I  have  always  found  that 
the  first  and  almost  the  only  thing  they  look 
at,  is  whether  a  peal  of  bells  are  in  tune  with 
each  other,  the  least  important  part  of  the 
business  for  two  reasons;  first,  because  if 
they  are  out  of  tune  (unless  rery  atrociously), 
they  can  be  cut  into  tune;  and  secondly, 
because  a  set  of  iron  saucepans  could  be 
made  as  perfectly  in  tune  as  the  finest  peal 
of  bells.  And  with  regard  to  single  bells, 
where  the  question  of  tune  does  not  arise, 
still,  unless  a  man  knows  by  experience 
what  kind  of  sound  a  certain  weight  of  bell 
metal  ought  to  produce,  it  is  imposaible 
that  his  judgment  can  be  worth  anything  on 
the  merits  of  any  particular  bell.  Most 
Oxford  men  believe  their  Great  Tom  is  a 
very  fine  bell,  just  because  it  makes  a  loudish 
noise,  and  they  have  no  idea,  and  cannot 
have  any,  whether  it  is  either  the  quantity 
or  quality  of  noise  which  ought  to  come  out 
of  a  bell  of  7i  tons.  Whereas,  I  know  that 
a  good  bell  of  half  that  weight  would  give  a 
much  loader  and  a  much  pleasanter  sound, 
and  that,  in  fact,  the  bell  is  about  as  bad  as 
possible.  I  mention  that  because  it  is  not 
a  modern  one,  having  been  cast  in  1680; 
and  because  the  occasumal  occurrence  of  bad 
old  bells,  and  also  of  good  modem  ones, 
proves  that  the  general  badness  of  the  mo- 
dern ones,  compared  with  the  general  good- 
ness of  the  old  ones,  is  not  to  be  accounted 
for  by  the  hypothesis  that  they  improve  by 
age ;  though  it  is  true,  that  they  generally 
4o  improve  a  little  for  a  few  years.  Without 


saying  that  any  of  the  modem  large  bells, 
such  as  those  of  York,  Lincoln,  and  Mon- 
treal,  are  quite  as  bad  as  the  Oxford  bell, 
they  are  all  very  far  short  of  what  they  ought 
to  be,  and  very  inferior  to  the  old  Tom  of 
Lincoln,  which  was  cast  in  1610,  and  was 
considered  the  finest  large  bell  in  England, 
as  I  can  easily  believe  from  the  density  of 
the  metal. 

We  have  a  ready  means  of  discovering 
whether  a  bell  is  both  soundly  cast  and  of 
good  metal,  by  simply  taking  its  specific 
gravity  for  the  soundness,  and  analyzing  a 
piece  of  it  for  the  purity.  You  may  file  off* 
enough  from  any  bell  to  enable  alchemist  to 
analyze  it,  and'  see  whether  it  contains  any 
baser  (that  i8,'cheaper)  metals  than  copper 
and  tin.  And  we  know  what  the  specific 
gravity  ought  to  be :  the  old  Lincoln  bell 
was  8*78,  and  the  old  Doncaster  bells  of 
1722  were  8*76.  The  French  authorities 
on  the  subject,  I  find,  put  it  as  high  as  8*82, 
and  from  actual  experiment.  It  is  remark- 
able  that  there  is  scarcely  «ny  difference 
between  the  specific  gravity  of  the  alloy, 
whether  it  contains  the  largest  or  smallest 
proportions  of  tin  to  copper  that  are  ever 
used;  because,  though  the  tin  is  much 
lighter,  it  makes  a  denser  compound  with 
the  copper  until  it  reaches  the  proportion  of 
speculum  metal,  about  1  to  2 ;  whereas,  bell 
metal  never  has  more  tin  than  1  to  3,  and 
the  modem  bell  metal  not  so  much  as  1  to 
4,  because  ic  is  put  in  the  proportion  of 
1  to  3,  and  the  tin  wastes  in  melting.  The 
specific  gravity  ought  to  be  8*75  at  least. 
The  old  Lincoln  bell  contained  rather  le^s 
than  '75  of  copper,  and  the  rest  was  tin  '20, 
and  antimony,  and  a  very  small  quantity 
(no  doubt  accidental)  of  nickel,  with  what 
the  chemists  call  mere  traces  of  some 
other  metals.  No  anUmony  is  found  in  the 
old  Doncaster  bell  metal,  nor,  I  understand, 
in  that  of  the  old  York  bells,  in  which  the 
proportion  is  1  of  tin  to  3  of  copper,  as  in 
the  Lincoln  bell  it  is  about  I  of  tin  and  an- 
timony together  to  3  of  copper.  The  bell- 
founders  do  not  like  this  Ugh  metal,  as  it  is 
called,  because  it  is  harder  to  cut  if  the  bells 
require  tuning ;  but  they  have  no  business 
to  want  tuning,  and  never  do  when  they  are 
cast  of  the  proper  thickness  for  their  size. 
But  the  more  the  tin  is  reduced  below  the 
point  where  it  would  make  the  metal  too 
brittle,  the  less  time  the  bell  appears  to 
hold  the  sound  when  it  is  struck.  You  will 
find  that  4  of  tin  to  13  of  copper  produces  a 
very  hard,  elastic,  and  strong  bell  metal, 
very  like  the  Lincoln  bell  in  appearance. 

Lord  Rosse*s  method  of  getting  a  sound 
speculum,  by  casting  it  on  a  cold  bottom, 
would  not  do  for  bell-founding ;  for  you  will 
see  at  once,  that  a  thing  of  the  shape  of  a 
bell  cannot  cool  in  layers,  like  a  flat  specu- 
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lum  of  uniform  thiclness.  What  we  want 
is,  a  method  of  keeping  the  metal  in  the 
upper  part  or  waist  of  the  hell  hot  and  fluid 
as  long  as  possihlei  so  that  it  may  keep  fall- 
ing  down  into  the  80und-l>ow  or  thick  part 
as  the  metal  cools  there.  Moreover,  copper 
and  its  alloys  of  tin  have  this  remarkable 
property,  that  the  slower  they  are  cooled, 
the  harder  and  denser  they  are.  A  bell- 
metal  bullet  cast  in  a  cold  mould,  and 
thrown  into  water  as  soon  as  it  is  solid,  is 
quite  soft  and  stringy  inside,  though  very 
smooth  outside,  compared  with  one  cast  in 
a  hot  mould,  and  cooled  as  slowly  as  possi- 
ble ;  indeed  they  are  so  different,  that  you 
would  suppose  the  latter  had  twice  as  much 
tin  in  it  as  die  former  if  you  did  not  know 
their  history.  Mr.  Yarley  tells  me,  that 
some  copper  cylinders  for  printing  were  cast 
of  even  greater  density  than  hammered  cop. 
per,  by  forcing  the  metal  down  into  the 
runner  or  **  git  **  with  a  piston  ^heavily 
weighted. 

But  there  is  another  cause  of  the  infe- 
riority of  modem  peals  of  bells,  which  is, 
that  less  metal  is  now  used  to  produce  a 
given  note  than  in  the  old  bells.  Between 
ceruin'  limits  necessarily  lies  tlie  thickness 
and  shape  of  a  bell  which  will  give  the  best 
sound  for  its  weight ;  if  you  make  the  bell 
larger  and  thinner  than  that  best  form 
(whatever  it  is),  you  lose  in  power  and 
quality  of  tone,  though  you  increase  the 
depth  of  note ;  and  if  you  make  it  smaller 
and  thicker  you  raise  the  note,  and  when 
you  get  beyond  a  narrow  limit  you  lose  in 
power  too,  because  the  bell  becomes  too 
thick  to  be  made  to  vibrate  throughout. 
The  most  effective  proportions  for  a  bell  are 


The  great  bell  of  Moscow,  broken  in  1737 
Bell  at  the  Kremlin,  fell  in  1855  . 

Pekin 

Novogorod 

Vieima,1711 

Sens 

Westminster,  1856       . 

Erfurt,  1497  "  Maria  Gloriosa  " . 

Notre  Dame,  Paris,  Louis  XIV. . 

Montreal,  1847 

Cologne 

York,  1845 

Bruges 

St.  Peter's,  Rome        .... 

Oxford,  1680 

Antwerp      .        .        .        . 

Exeter,  1675,  very  thick  in  the  waist  . 

Lincoln,  1884 

St.  Paul's,  1709 

Ghent 

Boulogne,  modern       .... 

Old  Lincoln,  1610""  . 

Fourth  quarter  bell  Westminster,  185Q 


where  the  thickness  of  the  waist  is  about  ^^h 
and  that  of  the  sound  bow  about  -^th  of  the 
diameter.     Eight  bells  of  any  metal  and 
any  shape,  provided  only  they  are  all  of 
the   same  metal  and  proportions,   and  of 
diameters  in  this  ratio — 80,  82,  86,  40,  45, 
48,  60,  will  give  the  notes  of  the  common 
diatonic   scale,  and  in  fact,  be  a  peal  of 
bells  in  perfect  tune  with  each  other.  More- 
over, their  weights  will  vary  as  the  cubes  of 
the  diameters,  or  the  tenor  be  eight  times 
as  heavy  as  the  treble.      But  in  practice  it 
is  found  expedient  to  make  the  two  or  three 
smallest  bells,  especially  the  treble,  rather 
thicker  and   heavier    in    proportion,    and 
within  moderate  limits  there  is  no  objection* 
to  it.     For  instance,  in  the  grand  old  peal 
of  Exeter  Cathedral,  the  tenor  ia  67  cwl, 
and  the  third  of  the  ten  is  rather  more  than 
one-se?enth  instead  of  one  eighth  of  that 
weight.     But  in  modern  peals,  you  will  be 
lucky  if  you  get  a  tenor  of  eight  bells  more 
than  four  times  as  heavy  as  the  treble,  or 
the  tenor  of  six  more  than  double  of  the 
treble,  though  it  ought  to  be  nearly  four 
times  as  much,  even  allowing  for  a  little 
increase  of  thickness  of  the  treble.    Now, 
when  you  hR?e  not  only  inferior  casting, 
but  this  system  of  spoiling  all  the  large 
bells  of  a  peal  by  thinning  them  besides, 
you  need  not  be  surprised  at  the  badness  of 
modern  bells.     The  remedy  for  this  b  sim. 
pie  enough :  stipulate  that  no  bell  in  the  peal 
18  to  be  thinner  in  the  sound- bow  than  -Xth 
of  the  diameter,  and  this  defect  will  dis- 
appear at  once. 

This  is  a  list  of  the  largest  bells  in  the 
world,  according  to  the  best  information  I 
can  get  from  various  sources : 

Weight.     Diameter.       Thickness.    Note. 

Tons.  Cwt.    Feet.  Inches.    Inches. 

.  193  21                     23 
63 
58 
81 

17  14          9     10 

15  0          8      7 

14  9      2               9     £  flat 

13  15          8      7i             ..     F 

12  16          8      7               7i  F  probably 

12  15          8      7              8i  F 

11  3 

10  15          8      4              8      F  sharp 

10  5            .,                 ..     G 
8 

7  12          7       1              H 

7  3 

5  11          6*'  4              6     A? 

5  8          6     10|            6    A 

5  4  6      Pi 

4  18 

4  18  .. 

4  8  6      3i           ..     B               ^ 

4  0  6      1^            6     B  flat         ' 
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The  Erfurt  bell  is  said  to  be  the  finest 
in  the  world. 

I  am  glad  to  say  that  Sir  C.  Barry  has 
now  arranged  a  perfectly  open  place,  which 
you  may  see  hnlf  way  ap  the  spire  or  roof, 
for  thu  great  Westminster  clock  bell  to 
stand  in,  instead  of  being  within  the  roof  as 
originally  contemplated. 

If  persons  who  have  only  raised  2501.  or 
SOOi.  for  bells,  would  spend  it  on  a  couple  of 
large  ones' instead  of  five  or  six  small  ones 
it  would  be  a  great  deal  better.  The  ringing 
of  two  large  bells  together  has  a  fine  efiect ; 
and  some  day  or  other  they  might  become 
the  tenor  and  7th  of  a  good  peal  of  six  or 
eight. 

The  fallacy  of  hanging  large  bells  high 
in  the  stock  has  been  sufficiently  exposed 
by  Mr.  Taylor.  It  has  arisen  from  the 
ignorant  and  absurd  idea  that  a  bell  is  lifted 
up,  like  a  stone  by  a  lever,  instead  of  being 
«imii^  up  by  centrifugal  force,  like  a  stone 
in  a  sling. 

I  must  not  overlook  the  disease  of  which 
bells  generally  die,  that  is,  cracking  after 
the  clapper  has  worn  them  thin  in  one  place. 
I  see  Mr.  Baker's  model  of  his  patent  plan 
for  turning  a  bell  in  the  stock  again  upon 
the  table.  You  may  remember  I  suggested 
a  plan  for  the  same  purpose  in  this  room 
when  I  first  saw  the  other,  which  you  will 
understand  from  the  annexed  drawing. 

It  is  nothing  but  a  thick  round  neck  to 
the  bell  instead  of  canons,  with  a  flanch 
round  the  top,  which  is  embraced  by  six 
bolts  coming  through  the  stock.  The 
clapper-bolt  runs  square  through  the  stock, 


and  round  through  the   top  of   the   bell* 
When  the  bell  is  worn  in  one  place,  you 


have  only^to  loosen  the  bolts  a  little,  and 
then  a  few  of  the  ringers  standing  round  the 
bell  will  easily  twist  it  round  a  little  wsy  for 
the  clapper  to  act  in  a  fresh  place.  If  this 
is  done  once  in  10  or  20  years,  according  to 
the  work  of  the  bell,  it  may~just  as  well  last 
1000  years  as  100. 

The  Chairman,  Mr.  Penrose,  V.P.,  ob- 
served that  there  would  not  be  time  to  con- 
tinue the  discussion. 

A  vote  of  thanks  to  Mr.  Denison  was 
passed,  and  the  adjournment  of  tlie  discus- 
sion was  agreed  to. 

(To  he  eoHHmud.) 


TONNAGE  ADMEASUREMENT. 
To  the  Editor  of  the  Mechanic^  Magazine* 


Sir,— Referring  to  the  **  Note  on  Ton- 
nage Registration,"  in  No.  1708  of  the 
Meehamca'  Magazine,  page  420,  correcUng 
the  typographical  errors  that  unfortunately 
pervaded  the  exposition  given  in  No.  1707 
of  Sterling's  formula  for  calculating  the 
cubical  contents  of  an  irregular  solid  or 
space,  by  means  of  rectangular  coordinates 
referred  to  the  circumscribing  parallelopi-. 
pedon,  being  an  exposition  of  the  rationale 
of  the  rule  for  tonnage  admeasurement  un- 
der the  Merchant  Shipping  Act  of  1854, 
your  correspondent,  on  looking  further  into 
this  matter,  will,  doubtless,  observe  that 
the  list  of  corrections  as  given  in  No.  1708, 
page  420,  are  still  far  from  completely  cor- 
recting tiie  typographical  errors  of  the 
formula  referred  to  as  enunciated  in  No. 
1707,  psge  892 ;  and  as  a  second  edition 
of  such  typographical  correction  is  incon- 


venient, your  readers  who  may  be  giving 
attention  to  this  subject  would,  probablv, 
be  obliged  by  your  reprinting  the  whole 
formula,  duly  revised  and  corrected  to 
facilitate  their  perusal  thereof.  I  may  fur- 
ther submit  for  your  consideration,  that  by 
your  introducing  textually  the  rule  for 
calculating  tonnage  as  deduced  from  the 
formula  referred  to,  and  prescribed  by  the 
Merchant  Shipping  Act  of  1854,  you 
would  still  more  satisfactorily  elucidate 
this  matter.  Permit  me  further  to  suggest 
for  your  correspondent's  consideration, 
whether,  in  the  text  explanatory  of  what  is 
meant  by  the  curve  oftectiontf  there  are  not 
some  further  errors,  either  typographical 
or  textual,  not  clearly  expressing  the  in- 
tended  sense  of  the  text  I  also  beg  to 
intimate  that  when  your  article  on  the 
Merchant  Shipping  Registration    Act    in 
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eirpoaitka  of  mj  paper  thereon,  read  before 
the  Society  of  Arte  on  the  16th  January, 
1856,  shall  be  completed,  as  I  presume  it 
will  be  on  the  correction  of  the  errors,  I 
may  probably  request  the  favour  of  your 
inserting  a  few  remarks  from  myself  refer- 
ring to  various  points  of  your  criticism  on 
my  paper,  on  which  my  acknowledgmenu 
are  aue  to  .your  anonymous  correspondent 
or  perhsps  to  yourself,  as  the  editor  of  the 
MechanicM*  Magazine  and  author  of  the 
article  referred  to, 

I  am.  Sir,  yours,  &c., 

Chas.  Athbrton. 
Woolwich  Dockyard,  May  6,  18M. 

The  typographical  errors  in  our  note  on 
tonnage  admeasurement,  in  No.  1707, 
which  were  inserted  in  No.  1708,  are  not, 
after  all,  of  much  importance,  and  we  are 
unable  to  discover  any  Airther  error  in  the 
enunciation  of  Sterling's  rule,  except  that 
in  the  II th  line  on  page  393,  which  runs 
across  the  page,  instead  of  Ou+i,  should  be 
read  agn+i — an  error  which  we  are  con- 
vinced  would  not  causa  much,  if  any,  in- 
convenience to  the  intelligent  reader.  We 
have,  in  our  anxiety  to  keep  this  note 
within  moderate  bounds,  (space  in  our 
columns  being  at  present  in  great  demand) 
so  far  erred  in  the  latter  part  of  it,  that  we 
have  called  that  the  "  curve  of  sections  " 
which  ought  to  be  called  the  *'  seale  of  dis- 
placement" The  former  of  the  two  curves 
there  represented  is  the  eurve  of  sections, 
and  the  latter  the  scale  of  displacement 
However,  these  two  curves  have  little  or 
nothing  to  do  with  the  main  object  of  the 
note.  We  do  not  think  these  errors  of  suf- 
ficient importance  to  warrant  our  reprint- 
ing the  whole  note,  with  its  several  for- 
mulse,  as  Mr.  Atherton  suggests.  ' 

The  request  that  we  should  introduce 
textually  the  rule  for  calculating  tonnage, 
as  deduced  from  this  formula,  and  legalized 
by  the  Merchant  Shipping  Act  of  1854,  is 
in  our  opinion,  unreasonable.  Mr.  Ather- 
ton, in  an  elaborate  attack  upon  this  rule 
and  other  provisions  of  the  Act  in  question, 
before  the  Society  of  Arts  on  the  16ih  of 
January,  contented  himself  with  a  tntre  r«- 
ference  to  the  objects  of  his  attack,  in 
which  course  he  was  doubtless  justified,  as 
the  persons  Interested  in  these  matters  are 
of  course  acquainted  with  .their  leading 
features. 

Justice  and  good  faith  rather  point  out 
the  attailant,  as  the  person  on  whom  the 
onus  of  placing  fairly  before  the  public 
the  objects  of  his  attack  should  fall,  than 
those  who  merely  concern  themselves  in 
their  defence.  We  will,  however,  give  a 
very  brief  outline  of  the  rule  for  measuring 
■ailing  ships,  so  far  as  the  main  features 


of  the  applieation  of  Sterling's  rule  ire 
concerned. 

We  need  not  inform  our  readers  that  a 
great  deal  of  the  phraseology  in  the  de- 
scription of  the  rule  in  the  Act  is  rendered 
necessary  for  the  purpose  of  legaUy  dining 
the  poini*  from  which  the  various  mea- 
surements are  to  be  taken,  and  would  be 
required  in  the  description  of  atiy  rule. 
To  introduce  this  legal  phraseology  would 
be  unnecessary,  as  it  possesses  but  little 
interest,  except  for  those  on  whom  the  duty 
of  taking  the  measurement  fall:i. 

There  are  five  classes  of  ships  created 
by  this  Act,  according  to  the  length  of  the 
tonnage  deck  measured  as  provided  in  the 
Act;  and  the  tonnage  deck  is  divided  into  a 
different  number  of  equal  portions  for  each. 
The  tonnage  decks  of  these  several  ships 
are,  (1)  not  exceeding  50  feet,  (2)  above  50 
feet  and  not  exceeding  120  feet,  (S)  above 
120  feet  and  not  exceeding   180  feet,  (4) 
above  180  feet  and  not  exceeding  225  feet, 
and,  (5)  above  225  feet:  and  they  are  di. 
vided  (1)   into  4,  ^2)  into  6,  (8)  into  8,  (4) 
into  10,  and  (5)  mto  12  equal  parts.     At 
each  of  these  points  (including  the  extre- 
mities)  the  depth  is  measured  from  one 
point  to  another,  duly  defined,  and  if  the 
depth  at  the  midship  division  of  the  length 
do  not  exceed  16   feet  it  is  divided  into 
4  equal  parts;  if  it  exceed  16  feet,  then  it  is 
divided  mto  6.     The  breadths  are  measured 
at  each  point  of  division,  and  also  at  the 
upper  and  lower  points  of  the  depth,  and 
will  hence  be  either  5  or  7  in  number.     In 
either  case,  the  sums  of  the  upper  and 
lower  breadths,  of  4  times  the  breadths  at 
the  even  points  (calling  the  1st  point  of 
division  below  the  upper  point  the  second) 
and  of  twice  those  at  the  odd  places  are  added 
together  and  multiplied  by  one-third  of  the 
common   interval   between   the    points    of 
division  appropriate  to  the  section,  and  the 
product  gives  the  area  of  the  transverse 
section.     In  this  manner  the  areas  of  all 
the  transverse  sections  are  found.     It  is  to 
be  observed  that  the  areas  at  the  extremiiiet 
of  the  tonnage  deck  are  measured ;  and  we 
have  thus  the  areas  of  5,  7,  9,  11,   or  IS 
sections,  according  to  the  class  of  the  ship 
calculated.     The  sums  of  the  first  and  last 
of  these  areas,  four  times  the  even  areas, 
and  twice  the  odd  areas,  (exclusive  of  the 
first  and  last)  are  added  together;  and  their 
sums  multiplied  by  one-third  of  the  com- 
roon  interviu  between  the  areas,  gives  the 
cubical  contents  of  the  space   under  the 
tonnage   deck ;    and   this   divided   by   100 
gives  the  registered  tonnage  of  the  ship. 

Poops  and  other  closed- in  spaces  are 
measured  on  a  similar  principle,  and  ap- 
plied  to  increase  the  tonnage,  subject  to 
certain  well-defined    and  just    provisions. 
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The  only  difference  between  the  case  of 
steamers  and  sailing  ships  is,  that  allowance 
according  to  fixed  conditions  is  made  for 
the  space  occupied  by  the  engine  and 
boilers.  Whether  that  allowance  should  be 
made  by  a  per  centage  as  laid  down  by  law, 
or  by  actual  measurement,  is  a  question 
with  which  we  have  no  present  concern. 
We  are  concerned  in  showing  how  the  prm- 
cipal  proviuont  of  the  clauKes  for  tonnage 
measurement  are  connected  with  Sterling's 
rule :  and  on  that  point  we  think  we  have 
said  as  much  as  the  occasion  demands.  Into 
the  measurement  of  loaded  ships  by  girting, 
it  is  not  onr  province  to  inquire.  In  eon- 
elusion,  we  must  remind  Mr.  Atherton  that 
our  criticism  on  his  paper  on  tonnage  ap« 
pears  in  a  review,  and  not  in  the  communi- 
cation  of  a  correspondent,  as  he,  altogether 
without  reason,  intimates;  and  we  are,  of 
course,  responsible  for  that  review. 


ARTIFICIAL  TEETH  AND  GUMS. 

We  have  been  favoured  with  an  inspec 
tion  of  some  artificial  teeth  and  gums  pre- 
pared by  Mr.  Truman,  of  Old  Burlington, 
street,  who  has  continued  hia  experiments 
since  1848,  in  order  to  perfect  the  invention 
he  then  patented  for  the  employment  of 
gutta  percha  as  a  medium  for  holding  and 
fixing  artificial  teeth  in  the  mouth.  The 
great  difficulty  has  been  to  render  the  struc 
turcs  light,  and  at  the  same  time  strong 
enough  to  bear  the  great  pressure  which  the 
gutta  percha  enables  the  wearer  to  exert 
during  mastication,  wiithout  hurting  the  gum. 
/  To  obtain  the  strength  required,  recourse 
has  been  hitherto  had  to  the  use  of  heavy 
gold  plates  and  strengtheners,  to  prevent  the 
teeth  being  bitten  off.  Mr.  Truman  has  now 
succeeded  in  combining  both  lightness  and 
strength,  by  using  aluminium  to  retain  the 
teeth  in  their  position,  this  melal  being  not 
more  than  one-  tenth  the  weight  of  gold.  The 
teeth — which  we  may  here  observe  are  pre- 
pared by  Mr.  Truman  according  to  a  process 
peculiar  to  himself — are  a  perfect  imitation 
of  natural  teeth,  and  are  strung  on  to  the 
aluminium  rod  by  peculiarly  fitted  loops, 
and  then  imbedded  in  gutta  percha,  which 
is  fashioned  to  a  cast  of  the  gums.  We  ex- 
tract the  following  from  the  specification  of 
Mr.  Truman's  patent,  filed  on  the  1st  in- 
stant:— 

'*  I  take  a  stout  wire,  or  a  rod,  or  a  bar  of 
aluminiuni)and  bend  it  to  the  shape  required, 
in  such  a  manner  that  the  teeth  when  placed 
upon  the  bar,  and  embedded  in  the  gutta 
percha,  shall  occupy  those  places  in  the  jaw 
intended  to  be  filled  by  artificial  teeth. 

"  I  prepare  artificial  teeth  for  securing  to 
the  aluminium  holder  by  fixing  in  the  back 
of  each  artificial  tooth  a  loop  or  eye  in  such 
manner  th«t  the  loop  shall  b«  in  the  same 


parallel  line  with  the  length  of  the  tooth. 
Or  I  fix  the  loop  or  eye  at  the  base  of  the 
tooth,  a  method  I  follow  particularly  for 
back  teeth.  I  form  the  loop  of  platinnui 
wire,  and  cause  it  to  adhere  by  inserting  the 
ends  thereof,  in  the  case  of  mineral  teeth, 
into  the  mineral  while  in  a  soil  state,  and 
then  bake  them  in  a  furnace.  Or  any  other 
suitable  metal  may  be  used  for  the  loop,  and 
may  be  connected  to  the  tooth  by  other 
means.  The  loop  is  found  to  correspond 
to  the  shape  of  the  aluminium  holder. 

"  Now,  in  order  to  finish  the  palates  or 
holders,  and  fix  the  teeth  thereon,  I  thread 
on  to  the  aluminium  holder  as  many  artifi. 
cial  teeth  (prepared  with  loops  as  aforesaid) 
as  are  necessary  to  cover  the  bases  of  the 
teeth,  and  surround  the  holder  with  suitably 
prepared  gutta  percha,  applied  in  a  heated, 
soft,  and  plastic  state,  in  order  to  cause  it  to 
fill  up  the  spaces  and  assume  the  form  de- 
sired. I  finish  the  whole  by  shaping  the 
gutta  percha  over  a  cast  of  the  gums  for 
which  the  artificial  teeth  are  required,  and 
allow  the  gutta  percha  to  cool,  when  the 
holder  and  teeth  are  ready  to  be  fitted  in  the 
mouth." 


A  NOVEL  NAUTICAL  INSTRU- 
MENT. 

GRAT'S   APPARATUS    FOR    INDICATING  THE 
COURSE  AND  DISTANCE  RUN  BT  A  SHIP.* 

Mr.  W.  D.  Gray,  master  mariner,  of 
London,  has  recently  introduced  a  curious 
apparatus  for  indicating  the  course  or  di-  * 
rection  and  distance  run  by  a  ship.  He 
employs  outside  the  hull  of  the  ship  a  fan  or 
screw,  placed  below  the  keel,  which  fan  or 
screw  revolves  with  the  action  of  the  water 
as  the  ship  moves  through  it.  By  means  of 
an  axle,  cog-wheels,  &c.,  it  communicates 
a  rotatory  motion  to  a  rod,  which  in  its 
turn  gives  rotatory  motion  to  a  cylinder  by 
another  set  of  cog-wheels,  and  this  cylinder 
is  in  contact  with  one  end  of  a  feeding  tube, 
and  has  small  cavities  indented  on  its  cir- 
cumference. The  apparatus  is  also  fur- 
nished with  a  magazine  for  holding  small 
shot,  communicating  with  the  other  end  of 
the  feeder.  The  action  of  the  apparatus  is 
such  that  the  shot  are  conveyed  by  a  num- 
ber of  flexible  tubes  to  a  like  number  of 
bags  suspended  around  the  circumference 
of  a  disc,  which  disc  is  poised  at  its  centre 
on  a  pivot,  like  the  magnetic  needle,  so  that 
it  can  incline  or  dip  in  any  direction  when* 
ever  a  preponderance  of  shot  in  the  bags 
may  cause  it  to  do  so.  On  one  surface  is 
printed  the  points  of  the  mariner's  compass, 
and  on  it  is  also  placed  a  small  ball,  which 
acts  as  an  indicator  to  show  the  point  of 
greatest  inclination,  which  it  does  by  its 

*  Patent  dated  September  28, 1859. 
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gravity,  the  di»c  having  a  raised  edge  to  pre- 
vent the  ball  from  rolling  off.  The  point 
thus  indicated  is  the  conrse  of  the  vessel, 
and  the  distance  is  obtained  by  ascertaining 
the  force  with  which  the  said  disc  inclines, 
which  is  done  by  placin|^  at  the  point  exactly 
opposite  the  point  of  inclination  a  weight 
sufficient  to  balance  the  disc.  A  steeUyard 
is  used  to  facilitate  this  operation. 


NOVEL    METALLIC     BOATS    AND 

MILITARY      FLOATING      WAG- 

CONS. 

A  very  interesting  lecture  was  delivered 
at  the  United  Service  Institution,  "WTiite- 
hall-yard,  on  Saturday  afternoon,  by  Major 
Vincent  Eyre,  F.R.G.S.,  of  the  Royal 
Artillery,  on  Metallic  Boats  and  Military 
Floating  Waggons,  the  invention  of  Mr. 
Francis,  of  the  United  States.  Experi- 
ments have  been  tried  at  various  places, 
with  a  view  of  testing  the  strength  of  the 
boats  and  waggons  ;  and  it  has  been  ascer- 
tained, beyond  doubt,  that  they  are  capable 
of  standing  the  roughest  service.  One  very 
remarkable  proof  of  the  usefulness  of  such 
boats  is  to  be  found  in  the  fact,  that  when 
the  material  is  penetrated  by  a  gun  shot, 
the  damage  can  be  repaired  in  a  moment  or 
two  by  means  of  a  common  hammer. 

The  structure  of  the  boats  may  be  briefly 
described.  A  sheet  of  copper  or  of  gal- 
vanized iron,  not  thicker  than  a  sixpence, 
is  placed  between  two  dies  of  the  requisite 
form,  which,  by  the  aid  of  immense  hy- 
draulic  pressure,  at  once  compresses  the 
sheet  of  metal  into  a  boat,  of  the  form, 
shape,  and  lines  required,  and  at  the  same 
time  impressed  with  certain  longitudinal  or 
fore  and  aft  corrugations  of  a  peculiar  form, 
to  which  the  boat  is  indebted  for  her  enor- 
mous and  astonishing  strength.  The  pre- 
paration of  the  dies  requires  great  care, 
labour,  and  expense ;  but  once  prepared, 
they  will  strike  o/T  boats  without  number, 
so  that  when  once  a  factory  is  established, 
the  boats  are  prepared  at  a  very  moderate 
cost.  Dies  are  required  for  each  boat,  and 
different  dies  for  each  form  and  shape  and 
size  of  boat,  from  the  gig  to  the  largest 
launch  or  cutter.  Waggons  for  military 
purposes  are  constructed  in  a  similar 
manner. 

The  qualities  of  boats  and  waggons  may 
be  thus  enumerated : — '*  They  are  fireproof, 
waterproof,  rotproof,  and  wormproof ;  they 
are  also  concussion  proof;  the  boats  may  be 
left  hanging  at  the  davits  during  the  hea- 
Tiest  firing." 

The  Emperor  Napoleon,  hearing  of  some 
Tery  successful  trials  made  with  them,  sent 
at  once  for  Mr.  Francis ;  and,  after  due  in- 
vestigation, approved  the  system,  and  or- 
dered the  establishment^'of  a  factory  both 


for  boats  and  waggons.  He  also  presented 
Mr.  Francis  with  an  elegant  gold  snuff-box, 
which  was  handed  round  at  the  meeting. 

PHOTOGRAPHy  UNDER  WATER. 

In  last  week's  number  of  the  Jwmal  rf 
the  Society  rf  Arlt,  Mr.  W.  Thompson,  of 
Weymouth,  gives  an  account  of  the  means 
he  adopted  for  taking  a  photograph  of  the 
bottom  of  the  sea  in  the  Weymouth  Bay,  at 
a  depth  of  three  fathoms.  The  camera  was 
placed  in  a  box  with  a  plate-glass  front,  and 
a  moveable  shutter  to  be  drawn  up  when 
the  camera  was  sunk  to  the  bottom.  The 
camera  being  focussed  in  this  box  on  land 
for  objects  in  the  foreground,  at  about  ten 
yards,  or  other  suitable  distance,  was  let 
down  from  a  boat  to  the  bottom  of  the  tea, 
carrying  with  it  the  collodion  plate,  pre- 
pared in  the  ordinary  way.  When  at  the 
bottom  the  shutter  of  the  box  was  raised, 
and  the  plate  was  thus  expo»ed  for  about 
ten  minutes.  The  box  was  then  drawn  into 
the  boat,  and  the  image  developed  in  the 
usual  manner.  A  view  was  thus  taken  of 
the  rocks  and  weeds  lying  in  the  bottom  of 
the  bay.  Mr.  Thompson  anticipates  that 
it  will  be  a  ready  and  inexpensive  means  of 
arriving  at  a  knowledge  of  the  condition  of 
piers,  of  bridges,  piles,  structures,  and 
locks  under  water. 

SAFETY-APPARATUS  FOR 
BOILERS.* 
An  American  invention  for  indicating 
and  regulating  the  height  of  water  in  steam 
boilers  has  recently  been  patented  in  this 
country.  It  consists  in  adapting  inside  a 
boiler,  or  in  suit^tble  connection  therevirith, 
a  hollow  vessel  in  communication  at  the 
bottom  with  the  water,  and  at  top  with  the 
steam  in  the  boiler.  The  vessel  is  also 
plained  in  communication  with  external 
signals,  or  with  signals  and  apparatus 
whereby  pumps  may  be  set  going  and 
stopped.  The  vessel  must  be  fixed  in  such 
manner  that  the  level  of  the  water  therein 
when  full  shall  be  on  a  line  with  or  below 
that  in  the  boiler,  and  when  snob  is  the 
ease  no  action  takes  place ;  but,  as  soon  as 
the  water  in  the  boiler  sinks  below  the  loTel 
of  that  in  the  vessel,  steam  is  generated  or 
flows  therein,  and  affords  a  power  for  work- 
ing any  suitable  external  signals,  and,  if 
desired,  for  putting  pumps  in  gear  to  supply 
the  deflciency  in  the  boiler,  and  for  stoppmg 
them  on  the  proper  level  being  attaineid.  It 
is  important  that  the  supplemenUry  veteel 
or  apparatus  be  so  placed,  with  respect  to 
the  boiler,  that  steam  mav  be  generated  or 
admitted,  and  condensed  therein  or  expelled 
therefrom,  by  the  action  of  the 
water  in  the  boiler. 

•  Patmt  dated  OctobttrSilwT^ 
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DICK£NSOM'S  IMPROVEMENTS  IN 
PAPER.* 
Mr.  Dickenson,  the  inventor  of  the 
cylinder  printing-machine,  has  recently  in- 
troduced a  method  of  manufacturing  a  paper 
which,  hj  posseaaing  on  ita  opposite  sides 
varying  chanoters  of  surface,  will  permit  of 
its  being  used  indifierently  for  copper- plate 
or  lithographic  printing.  For  this  pui^se 
are  brought  together  in  a  very  wet  state 
(that  is  to  say,  in  an  unfinished  stage  of 
manufaeture)  two  webs  of  paper,  as  they  are 
delivered  from  their  respective  machines, 
and  these  webs  aro  combined  into  one  by 
pressure,  and  are  then  dried  and  eonaoli- 
dated,  so  that  they  shall  form  one  homoge- 
neoua  web  of  paper.  One  of  these  webs  is 
formed  on  what  is  known  in  the  trade  as  the 
"  Fonrdrtnier  "  or  "  Shaker  "  machine,  and 
the  other  is  formed  on  the  cylinder  machine. 
The  arrangement  of  machinery  which  is  em- 
ployed in  carrying  out  this  new  manufscture 
consists  of  a  shaker  mschine,  and  a  cylinder 
machine,  combined  with  a  suitable  arrange- 
ment  of  felts  and  guide  rollers,  for  traversing 
the  two  webs,  and  also  of  pressing  rollers 
for  expressing  the  moisture  from  the  paper, 
and  eflbcting  the  consolidation  of  the  two 
webs  into  one. 


GYMNASTICS  FOR  THE  PEOPLE. 
The  Saxe  Weimar  Government  intends 
to  lay  a  moderate  estimate  before  the  Cham- 
bers in  reference  to  the  introduction  of  gym- 
naatiea  into  the  superior  educational  estab- 
lishments of  the  State.  As  most  other 
German  governments  have  taken  the  same 
course,  it  is  not  doubted  that  it  will  be 
alao  adopted  in  this  instance.  J.  L. 

A  NOVEL  BRANCH  OF  GEOLOGY. 
The  Vienna  Mineralogical  Museum  has 
received  lately  from  Athens  eighty-seven 
specimens  of  tuh-fottU  remains  of  marine 
animals,  collected  between  Kalamaki  and 
Lukatri,  80  to  36  feet  above  the  highest 
present  nheam  of  the  adjacent  sea.  All  the 
species  still  live  in  the  sea  at  present  J.  L. 

Jn  fntrodmetioH  to  Entomology  ;  or,  ElemenU 
rf  the  Natural  HUtory  Sf  Jnseett:  Com- 
prinng  am  Aecotmt  ^  NosUm*  and  Utrful 

.  Intecti,  rf  their  Meiamorphotet,  Food,  Stra- 
tagems, Hahitaliems,  Societies,  MotUmt, 
Ifoitee,  MybemaUoH,  Instinct,  S^c,  ijre.  By 
William  Kikby,  M.A.,  F.R.S.,  F.L.S., 
Rector  of  Barham,  and  William  Spekce, 
Eso.,  F.R.S.,  F.L.S.  Seventh  Edition, 
with  an  Appendix  relative  to  the  Origin 
and  Progress  of  the  Work.  London  : 
Longman,  &rown,  and  Co.     1856. 

This  is  a  new,  enlarged,  and  cheap  edition 

of  the  first  portion  of  a  work  which  baa  been 

•  fstent  dated  Oct  8, 18S5^ 


growing  in  public  favour  for  many  years. 
It  constitutes  the  best  treatise  in  the  Eng- 
lish language  on  the  manners  and  economy 
of  insects— a  subject  which  has  by  no  means 
received,  among  mechanical  persons  espe- 
cially, the  attention  which  it  merits.  We 
know  of  no  branch  of  Natural  History  so 
pregnant  with  interest  for  men  whose  busi- 
ness it  is  to  deal  with  mechanical  contriv- 
ances as  Entomology.  Tiie  common  notion 
that  insects  are  guided  in  their  numerous 
and  varied  operations  by  a  blind  and  limite<l 
instinct  alone,  is  utterly  false.  On  the  con- 
trary, no  other  living  creature,  save  man 
himself,  displays  so  great  a  fertility  of  skill 
and  resource  as  that  which  the  unnoticed 
insect  frequently  exhibits.  If  any  of  our 
readers  doubt  this,  we  refer  them  confidently 
to  the  volume  before  us.  We  have  only 
space  to  add  that  the  manner  in  which  this 
popular  edition  is  prepared  is  such  that,  at 
the  published  price,  it  is  one  of  the  cheapest 
scientific  books  in  existence. 


Practical  Perspective,  The  Course  of  Lectures 
on  Linear  Perspective,  delivered  at,  and 
forming  a  part  of,  the  Instruction  in  the 
Training  School,  Marlborough  House,  and 
in  the  Schools  ^  Art  in  connection  with 
the  Department  of  Science  and  Art,  By 
R.  BuRCHBTT,  Head  Master  of  the  Train- 
ing and  Nonnal  School.  London :  Chap  • 
man  and  Hall,  Piccadilly.  1856. 
Without  losing  sight  of  either  of  the 
treatiaes  on  perspective  previously  existing 
in  the  English  language,  we  have  no  hesita- 
tion in  saying,  thst  a  good  practical  and 
cheap  work  on  the  Science  of  Perspective 
was  much  needed  before  the  publication  of 
this  volume.  The  above  transcript  of  the 
Utle-psge  sufficiently  explains  the  end  for 
which  it  is  designed.  We  are  glad  to  be  able 
to  state  that  Mr.  Burohett  has  executed  his 
underuking  admirably.  After  a  careful 
examination  of  much  of  the  work,  we  feel 
confident  that  this  is  the  ease.  A  nice  critic 
might  certainly  complain  of  a  passage  here 
and  there— such  as  the  following,  for  ex- 
ample, "  Rays  of  light  pass  in  straight  lines 
from  all  visible  objects,  however  large,  to  the 
small  transparent  surface  of  the  eye,"  (which 
is  true  when  the  object  and  the  observer  are 
both  situated  in  the  same  medium,  as  a  per- 
spective draughtaman  and  the  object  he  de- 
Imeatea  commonly  are,  but  which  is  not  true 
in  numerous  instances) ;  and  a  hyper- critic 
might  object  to  such  curious  and  oracular 
statements  as  that  a  certain  result  **as 
might  be  expected,  is  more  real  than  reality 
itself,"  and  that  while  the  "physical  organs" 
"are  two,"  "the  organ  of  mental  vision** 
"  is  one ;"  but  these  are  matters  which  be- 
come insignificant  when  compared  with  the 
genera)  merits  of  the  work,  which  are  suf- 
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ficient  to  render  it  a  very  valuable  educa- 
tional aid. 


MECHANICAL  LOCOMOTION.*^ 
To  the  Editor  of  the  Mechanics*  Magazine, 

Sir, — Your  correspondent,  "  C  ,"  in  his 
last  letter  (page  398)  says,  that  what  he 
and  probably  the  bulk  of  your  readers  de- 
sire is,  to  have  it  shown,  '*in  clear  and 
simple  language,  plainly  and  specifically, 
how  the  motive  force  moves  the  locomotive 
or  boat,  beginning  at  the  point  where  the 
power  is  first  impressed,  showing  the  stages 
through  which  it  passes,  and  at  last  tracing 
it  up  into  the  engine  or  train  or  boat,  in  the 
ahape  of  an  adequate  propulsive  force,  actu- 
ally operating  upon  the  thing  to  be  pro- 
pelled." 

This  is  a  very  reasonable  desire,  and  if 
satisfactorily  accomplished,  it  will  put  an 
end  to  the  discussion  which  has  taken  up  so 
much  of  your  space  lately.  With  your 
leave,  I  will  do  what  I  can  to  bring  about  a 
consummation  so  devoutly  to  be  wished. 

My  remarks  will  be  confined  to  the  four- 
wheeled  locomotive  engine,  considering  it 
as  a  free  body,  containing  the  elements  of  a 
motive  force. 

The  locomotive  engine  consists  of  a  che- 
micai  apparatus  for  the  generation  of 
steam,  and  a  mechanical  arrangement  (the 
engine,  properly  so  called),  by  means  of 
which  the  elastic  properties  of  steam  may 
be  applied  for  the  production  of  motion. 
These  are  rigidly  combined,  and  are  placed 
upon  two  points  of  support,  namely,  the 
axles  of  the  wheels;  each  pair  of  wheels 
being  keyed  fast  to  their  axle,  m«y  for  our 
present  purpose  be  taken  as  constituting 
but  one  mass,  and  one  point  of  support  for 
the  engine  and  its  steam  generating  appa- 
ratus. 

The  "locomotive"  thus  haviug  contact 
with  the  road  through  its  wheels  at  more 
points  than  one,  fulfils  the  fundamental 
condition  necessary  for  continuous  locomo- 
tion, viz.,  that  the  locomotive  machine 
must  have  at  least  one  point  of  support  be- 
sides that  by  means  of  which  it?  progressive 
motion  is  eflbcted.  This  condition  is  fuU 
filled  even  in  the  case  of  the  American  pro- 
posal, to  place  an  engine  within  a  drum  to 
work  like  a  squirrel  in  its  cage — the  drum 
travelling  upon  its  periphery — and  I  be- 
lieve it  must,  from  the  nature  of  things, 
hold  good  in  every  case  of  locomotion  ;  yet 
it  has  not  been  recognised  by  any  of  the 
writers  in  the  present  controversy.  The 
majority  of  tlte  disputants  get  no  further 

*  No  more  of  the  letters  on  this  subject  whlob 
have  hitherto  been  received  will  be  published,  and 
no  additional  ones  that  may  hereafter  be  sent  will 
be  inserted  unleM  they  have  great  brevity  tot  oae 
otf  their  merits.— So.  M.  M. 


than  the  driving  wheel,  and  lay  themselves 
open  to  animadversion  accordingly.  **C.** 
gets  as  far  as  the  end  of  the  cyJinder,  but 
gives  it  no  support  or  abutment.  Mr. 
Cheverton  gives  *•  C."  a  pole  to  propel  him- 
self with,  while  sitting  upon  a  carriage ; 
but  he  does  not  make  the  nwst  of  his  illus- 
tration, although  it  correctly  exempli fi«es 
the  action  of  the  locomotive  engine,  resting 
upon  one  pair  of  wheels,  and  propelling 
itself  by  meant  of  another  pair,  called 
"driving  wheels."  There  needs  no  other 
example  to  illustrate  the  law  of  mechanical 
locomotion  which  I  have  stated  above. 

It  matters  not  which  pair  of  wheels  the 
engine  rests  upon  or  drives  with — indeed, 
all  the  wUeels  may  be  coupled  together  ;  in 
effect  the  action  will  be  as  I  have  sUted, 
the  machine  resting  upon  one  or  more  of  its 
supports,  whilst  it  moves  the  others,  just  as 
a  man  in  walking  poises  himself  upon  one 
foot  while  he  advances  the  other ;  and  if  he 
keeps  the  same  foot  always  in  advance, 
bringing  up  the  hinder  one  as  he  advances 
the  front  one,  the  analogy  will  be  still  more 
complete. 

If  any  one  object  to  the  laws  which  I  have 
enumerated,  let  him  endeavour  to  constniet 
a  locomotive  engine  upon  the  axis  of  a 
singple  wheel,  or  two  wheels  keyed  fast  to 
the  same  axle.  He  certainly  may  in  this 
way  accomplish  locomotion,  but  it  will  be 
only  limited  or  temporary  if  his  engine  have 
no  point  of  contact  with  any  other  body 
save  the  rails  upon  which  it  rests  through 
its  wheels,  which,  being  upon  the  same  axle, 
may  be  considered  as  forming  but  a  single 
point  of  support. 

An  engine  constructed  thus  may  be 
made  to  oscillate  so  as  to  cause  its  wheels 
to  travel  a  certain  distance  forwards  snd 
backwards  alternately  ;  but  if  the  moving 
force  be  allowed  to  act  in  one  direction  only, 
the  equilibrium  of  the  engine  being  di». 
turbed,  it  will  turn  round  upon  the  axle  and 
come  to  a  state  of  rest  beneath  it,  or  keep 
up  an  oscillating  motion  merely. 

In  order  to  produce  continuous  locomo. 
tion  in  one  direction,  the  machine  must 
have  a  point  of  support  and  a  point  of  im- 
pact for  the  force  which  is  to  propel  it  Two 
wheels  placed  upon  separate  axles,  the  one 
in  advance  of  the  other,  as  in  a  velocipede, 
may  be  made  to  fulfil  these  conditions,  pro- 
vided the  rims  of  the  wheels  are  sufficiently 
broad  to  keep  the  machine  upright ;  or  the 
engine  may  rest  upon  a  pair  of  wheels  upon 
one  axle,  and  thrust  a  pole  against  the 
ground,  as  in  Mr.  Cheverton's  illustration  ; 
or  this  pole  again  may  have  a  wheel  at  the 
end  of  it,  and  will  still  form  a  point  iTappHt 
for  the  action  of  the  moving  force,  provided 
it  be  so  loaded  that  the  vertical  pressure 
upon  and  consequent  friction  of  the  one 
wheel  at  the  moment  when  Uie  force  iin- 
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pinges  upon  it  shall  be  greater  than  the 
correapond'mg  pressure  upon  and  friction  of 
the  other  two  wheels  at  the  same  moment. 
In  order  to  ssstain  the  motion,  the  weight 
upon  the  one  wheel  must  be  removed,  so  as 
to  give  preponderance  to  that  part  of  the 
machine  which  rests  upon  the  two  wheels. 
The  pole  and  its  wheel  must  then  be  drawn 
up,  the  weight  ihifted  upon  them  again, 
and  the  impulse  repeated. 

Although  I  am  only  describiog  a  hypo* 
thetical  machine,  it  may  be  mentioned  that 
something  of  the  kind  was  actually  made,  or 
at  least  talked  about  some  years  ago.  The 
propelling  machine  rested  upon  tlie  axle  of 
a  pair  of  wheels,  and  was  connected  with  a 
third  wheel  by  a  "lazy  tongs"  arrange- 
ment To  produce  forward  motion  the 
hinder  wheel  was  drawn  up  close,  and  the 
wheel  locked  to  the  axle.  The  tongs  were 
then  extended,  and  the  machine  so  propelled. 
We  are  now,  I  think,  in  a  position  to 
consider  the  action  of  the  elastic  force  of 
steam  in  the  four-wheeled  locomotive  en- 
gine. We  will  consider  the  steam  as  al- 
ready generated,  and  ready  to  enter  the 
cylinder  with  sufficient  elasticity  to  over- 
come the  resistance  opposed  to  the  loco- 
motion of  the  engine  by  the  road.  The 
steam  admitted  to  the  cylinder  presses 
equally  upon  the  face  of  the  piston  and  the 
end  of  the  cylinder.  The  cylinder  is 
rigidly  fixed  to  the  body  of  the  engine,  and 
moves  with  it  The  piston  is  a  body  free  to 
move  horizontally  within  the  cylinder,  inde- 
pendently of  the  body  of  the  engine,  in  the 
direction  of  ihe  length  of  that  body. 

If  the  body  of  the  engine  were  extensible, 
the  wheels  of  equal  diameter,  their  respec- 
tive friction  equal  both  at  the  axle  ana  on 
the  road,  and  the  cylinder  placed  between 
the  two  axles  in  such  manner  that  the  head 
of  the  cylinder  should  press  against  one  of 
them,  and  the  piston,  by  means  of  its  rod, 
against  the  other,  the  result  on  the  admis- 
sion  of  the  steam  would  be,  that  both  ends 
of  the  engine,  each  with  its  pair  of  wheels, 
would  be  moved  equally  in  opposite  direc- 
tions— a  result  of  no  use  for  the  purpose  of 
the  engine,  viz.,  continuous  locomotion  in 
one  direction.  In  the  case  just  stated  the 
wheels  would  revolve  in  opposite  directions. 
Now,  instead  of  considering  the  body  of 
the  engine  as  extensible,  uke  it,  as  it  is,  as 
a  rigid  body,  and  let  the  force  of  the  steam 
act  in  the  same  way,  namely,  equally 
against  both  axles.  In  this  case  no  motion 
will  result,  imless  it  be  that  of  disruption. 

Again,  place  the  cylinder  and  piston 
lower  than  the  axles,  and  let  them  press 
against  points  upon  the  vertical  spokes  of 
the  wheels  equidistant  from  their  respective 
centres  (i.  e.,  the  centres  of  the  wheels).  No 
motion  can  then  take  place  until  the  force 


of  the  steam  becomes  sufficiently  great  to 
overcome  the  resistance  of  the  road  acting 
against  the  periphery  of  the  wheels.  When 
this  has  been  overcome  the  wheels  will  re-< 
volve  to  a  certain  extent  in  opposite  direc- 
tions— again  a  useless  result  for  the  pur- 
pose  of  locomotion. 

Now  place  the  cylinder  and  piston  at 
such  an  inclination  as  will  allow  the  force 
to  press  aeainst  the  axle  of  one  pair  of 
wheels,  and  against  a  point  (call  it  a  crank 
pin)  a  certain  distance  from  the  centre  of 
the  other  pair  of  wheels,  vertically  below 
the  axle  The  action  and  re-action  of  the 
force  being  equal,  say  that  the  head  of  the 
cylinder  is  pressing  against  the  axle  with 
the  same  amount  of  force  as  that  with 
which  the  piston-rod  is  pressing  against  the 
crank-pin.  A  struggle  ensues.  The  con- 
test is  between  equal  forces,  one  acting  on 
a  roller,  the  other  on  a  sledge.  The  wheels 
which  have  the  pressure  against  their  axle 
are  free  to  revolve  withotlf  slipping,  by  rea- 
son  of  the  leverage  afforded  by  the  length 
of  the  spoke  to  overcome  the  resistance  of 
the  road.  The  other  wheels  paving  the 
pressure  at  a  point  between  the  axle  and 
the  road — say  half  way — have  only  half  the 
liberty  which  the  first  pair  have.  One  half 
of  the  force  applied  to  them  is  expended  in 
an  endeavour  to  make  the  wheels  slide  upon 
the  road  from  under  the  engine ;  the  other 
half  is  a  force  of  retardation :  the  force  act- 
ing  upon  the  first  pair  of  wheels  thus  gauis 
a  preponderance  to  the  extent  of  half  its 
value,  and  becomes  a  force  of  propulsion, 
making  use  of  the  abutment  furnished  by 
the  second  pair  in  their  endeavour  to  slide, 
and  dragging  the  second  pair  along  by 
means  of  their  axle ;  the  tractive  force  act- 
ing through  the  rigid  body  of  the  machine 
which  connects  the  two  axles  together,  so 
that  they  cannot  travel  separately. 

This  explanation  completes  one  half  of 
the  case  of  locomotion  exemplified  in  the 
four-wheeled  locomotive  engine.  I  think 
it  may  be  understood  without  the  aid -of  a 
diagram.  It  shows  how  futile  is  the  at- 
tempt to  solve  the  problem  of  "  mechanical 
locomotion"  by  any  investigation  confined 
to  the  "driving-wheel."  It  is  clear  that 
wheu  the  crank- pin  is  below  the  centre,  it 
merely  supplies  the  abutment  for  propul- 
sion, and  the  wheel  itself,  instead  of  **  driv- 
ing," is  itself  drawn  along.  What  happens 
when  the  crank-pin  is  above  the  centre  re- 
mains to  be  shown. 

If  the  engine  used  for  locomotion  were 
only  a  single-acting  one,  the  force  of  the 
steam  impinging  only  upon  one  end  of  the 
cylinder,  and  one  face  of  the  piston,  the  in- 
quiry  need  go  no  further  than  we  have 
already  carried  it,  there  being  no  other 
motive  action  to  seek,  save  that  of  the  mo- 
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men  turn  of  the  whole  engine^  acquired  by 
the  single  stroke  of  the  piston  in  one  direc- 
tion. But  the  locomotiTe  engine  is  a  double- 
acting  one.  The  piston  is  not  content  with 
thrusting,  it  must  pul)  also ;  and  now  the 
"  driving-wheel "  becomes  what  its  name 
implies  as  regards  the  machine,  although  as 
regards  the  steam,  it  can  only  be  a  '*  driven- 
wheel." 

We  will  suppose  the  crank-pin  of  the 
driving-wheel  to  be  placed  vertically  above 
the  centre.  The  steam  being  admitted  at 
the  hinder  end  of  the  cylinder,  and  pressing 
equally  against  it  and  the  hinder  face  of  the 
piston,  the  force  acting  against  the  cylinder 
has  to  travel  through  Uie  body  of  the  engine 
to  the  axle  of  the  driving-wheel  before  it 
can  find  an  abutment,  the  force  acting  upon 
the  piston  pulls  upon  the  crank-pin  through 
the  piston-rod.  The  end  of  the  engine,  with 
the  cylinder  attached,  rests  upon  the  axle  of 
a  pair  of  wheeU,  ^nd  the  engine  is  thus 
capable  of  continuous  forward  motion,  con- 
sidering the  cylinder  as  plsced  at  the  front. 
Provided  then  that  the  force  of  the  steam  be 
more  than  equal  to  the  resistance  of^the 
road,  it  follows  that  in  the  contest  of"  cylin- 
der versus  piston,"  the  force  acting  on  the 
cylinder  pressing  against  the  axle  of  the 
driving-wheel  and  therefore  having  no  ten- 
dency to  make  it  revolve,  whilst  that  acting 
upon  the  piston  is  connected  with  a  point 
between  the  centre  and  the  periphery  of  the 
wheel  snd  has  a  tendency  to  cause  the  wheel 
to  revolve,  and  ss  the  wheel  cannot  revolve 
without  moving  the  whole  machine,  whilst 
the  friction  at  the  point  where  its  periphery 
is  in  contact  with  the  road  is  sufficient  to 
prevent  it  from  slipping,  the  whole  machine 
18  moved  accordingly.  In  this  case  the 
f^ont  wheels  are  pushed  along  by  the  rigid 
body  of  the  engine,  just  as  in  the  former 
case  (with  the  crank-pin  below  the  centre) 
the  hind  wheels  were  drawn  along  through 
the  same  rigid  body. 

Thus,  with  the  aid  of  momentum  to  carry 
the  crank  over  the  dead  points,  and  leaving 
out  all  consideration  of  gravity  except  that 
which  is  necessary  to  produce  friction  be- 
tween the  wheels  and  road,  the  whole  mo- 
tion of  the  locomotive  engine  is  accounted 
for,  in  a  very  general  manner  it  is  true,  but 
I  hope  satis&ctorily. 

In  the  simplest  language  that  I  can  use, 
I  have  endeavoured  to  show  that  all  locomo- 
tive machines  must  have  more  than  one 
point  of  support  in  order  to  accomplish 
continuous  locomotion  in  one  direction,  and 
that,  therefore,  an  engine  resting  on  the  axle 
of  a  pair  of  driving-wheels  only,  can  only 
oscillate,  unless  attached  to  some  other 
body. 

I  have  not  examined  the  case  of  the  boat, 
but    Mr.   Cheverton  will  readily   see,    as 


doubtless  he  already  knows,  that  the  boat 
resting  on  the  water,  and  moved  by  meana 
of  a  lever  pressing  agsinst  another  part  of 
the  water,  is  analogous  to  that  of  the  lo- 
comotive engine  upon  the  road,  and  that 
this  view  supports  his  assertion  in  reference 
to  the  oar  as  a  lever,  in  his  first  letter. 

You,  Mr.  Editor,  I  expect  to  be  especi- 
ally grateful  to  me  for  having  written  a 
long  letter  upon  **  Mechanical  Locomotion  '* 
without  using  the  word  "  fulcrum,*'  except 
in  the  last  sentence. 

I  am.  Sir, Yours,  &c. 

James  Rock,  Jun. 

Hastioga,Aprfl29,  I8S6. 


PAROCHIAL  INSANITY! 

TBE  INTENDED  JOB  AT  THE  MARTLEBOMB 
FREE  LIBRARY. 

To  the  Editor  of  the  Mechanic'  Magazme, 
Sir, — It  was  a  good  observation,  made 
some  months  ago  in  your  journal,  that  well- 
intentioned  persons  should  not  only  si^rt 
useful  things,  but  look  after  them  when  so 
started.  The  Marylebone  Free  Library  owes 
its  existence  chiefly  to  Lord  Dudley  Stuart 
and  Mr.  Joseph  Hume,  both  of  whom  had 
collected  considerable  funds.  It  is  strange 
that,  when  the  sitnation  of  librarian  and 
secretary  was  filled  up,  it  was  not  one  of  the 
many  Paternoster-row  hackt,  some  of  them 
men  of  talent  and  experience,  who  was  se- 
lected for  that  post  (worth,  perhaps,  £100 
a-year),  but  a  person  connected  with  a 
foreign  bookseller.  However,  I  never  saw 
the  individual  in  his  place,  and  when  I 
presented  a  book  to  the  library,  I  never  got 
even  an  answer  for  iL  Now,  it  seems,  one  of 
the  cleverest  jobs  amongst  the  clever  b 
likely  to  be  played  upon  the  ratepayers  of 
the  parish.  It  has  been  insinuated  that,  as 
the  parish  has  now  a  local  board,  it  may  be 
rated  for  the  maintenance,  &c.,  of  the  library. 
The  probable  English  (as  I  understand  it) 
of  this  move  is,  that  the  fimtb  hitheno  sub- 
scribed will  somehow  disappear  (!),  and  that, 
perhaps,  moreover,  some  means  will  be  de« 
vised  by  which  the  ratepayers  will  have  to  re- 
6tfy  the  present  library.  However,  I  atill  hope 
that  the  parish  of  Marylebone  has  Boro«  one 
stronger  than  I  to  stay  this  stunning  and  stu- 
pendous job. 

I  am,  Sir,  yours,  &e., 

J.  Lots KT. 
Parish  of  Marylebone, 
May.  1856. 

— # 

SPECIFICATIONS  OF  PATENTS 
RECENTLY  FILED. 

Sands,  A.  Improvemenit  in  toenring  raih 
in  raihaay  chairs.  Patent  dated  October  2. 
18$d.    (No.  2192.) 

^hia  i^vei^tiop  ^on^l^ti  in  certain  iin-- 
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SPECIFICATIONS  OF  PATEITTS  KECENTLY  ilLED.  M./iYA'Se.  ^^^ 


proved  modes  of  eonstnieting  vertical  wedges 
and  the  blocks  and  chairs  against  which  they 
act,  for  the  purpose  of  securing  the  rails,  or 
the  ends  of  the  rails,  in  the  chair,  and  pre- 
Tenting  the  rising  of  the  wedge. 

Pean,  L.  M.  R.  An  improved  htkttand. 
Patent  dated  October  2,  1855.    (No.  2194.) 

The  patentee  describes  an  inkstand  fur- 
nished with  a  recipient,  from  which  the  ink 
is  made  to  rush  into  a  cop  to  supply  the 
pen  ;  by  the  action  of  the  pen  itself  upon  a 
loose  cup,  which  causes  an  India-rubber 
piece  to  press  on  the  air  in  the  recipient 

Ren  HIS,  G.  Improvements  in  tteam-enghte 
hoUers  as  applied  to  the  propulsion  qf  vessels. 
Patent  dated  October  2,  1855.    (No.  2195.) 

A  description  of  this  invention  was  given 
on  page  437  of  our  last  Number. 

Threlfall,  R.,  and  W.  Kmowles.  A 
certain  smproventent  tn  looms  for  weaving. 
Patent  dated  October  2,  1855.    (No.  2196.) 

This  invention  relates  to  the  "  taking-up 
motion"  of  looms  for  weaving,  and  is  ap. 
plied  to  the  "  taking-up  "  or  ratchet  wheel 
employed  for  taking  up  the  cloth  as  it  is 
woven,  and  consists  in  a  new  catch  to  be 
applied  to  the  said  ratchet  wheel,  in  addition 
to  the  ordinary  taking-up  and  holding- 
catches,  for  the  purpose  of  regulating  the 
recoiling  motion. 

Bernard,  J.  Improvements  in  the  mann- 
faeture  or  production  of  boots  and  shoes,  or 
coverings  for  the  feet^  and  in  the  maehinertt 
or  apparatus,  and  in  the  materials  employed 
in  such  manufacture.  Patent  dated  October 
2,  1855.    (No.  2198.) 

These  improvements  consist  —  1.  Of  a 
mode  of  producing  fastenings  for  uniting 
the  soles  and  heels  of  boots  and  shoes  to  the 
uppers,  and  of  an  improved  fastening  for 
the  same.  It  is  proposed  to  make  the  fas- 
tenings from  one  continuous  lengtii  of  lea. 
ther,  or  of  fibrous  and  flexible  material,  such 
length  being  cut  into  separate  shorter  lengths 
after  being  inserted.  2.  Of  a  machine  which 
may  be  used  by  means  of  suitable  gearing, 
in  combination  with  any  suitable  mechanical 
arrangement,  for  presenting  and  holding  the 
boot  or  shoe  in  proper  and  suitable  positions 
to  the  piercing  and  inserting  instruments, 
for  the  purpose  of  putting  the  sole  and  heel 
upon  the  boot  or  shoe.  The  third  part  of 
the  invention  relates  to  the  use  of  an  ar- 
ningemeiit  of  machinery  for  imparting  the 
■exwal  differential  motions  to  the  boot  or 
shoe,  and  presenting  and  holding  it  at  the 
required  angles  and  positions  during  the 
making  of  the  holes  and  inserting  of  the 
fastenings. 

Newton,  W.  E.  An  improved  mode  of 
constructing  elastic  bed"  bottoms,  applicable 
also  to  sofoMy  setteesf  and  other  seals.  (A  com- 
munication.) Patent  dated  October  2, 1855. 
(No.  2199.) 


Steel  or  other  springs  are  attached  to  tho 
slats  at  about  one-third  from  their  extremi- 
ties,  and  the  other  ends  of  these  springs  are 
suspended  from  spiral  springs,  the  other 
ends  of  which  are  hooked  into  staples  in  the 
side  rails. 

Bcnvenuti,  F.  F.  Certain  improvemevti 
in  typography.  Patent  dated  October  2, 
1855.    (No.  2200.) 

This  invention  consists  in  using  two  let- 
ters cast  together  so  as  to  form  one  type'; 
also  of  an  improved  apparatus  for  arranging 
and  composing  the  type. 

BouspiELD,  O.  T.  Improvements  in  locks 
for  fire-arms.  (A  communication.)  Patent 
dated  October  2,  1855.    (No.  2201.) 

This  invention  consists — 1.  In  the  use  of  a 
coiled  wire-spring,  for  the  purpose  of  throw- 
ing the  hammer,  as  combined  with  the  arbor 
which  supports  it,  and  with  the  parts  inime- 
diately  in  connection  therewith.  2.  In  sup- 
porting the  spring  at  each  end  upon  pins, 
one  projecting  from  the  face  plate,  and  th^ 
other  fh)m  the  tumbler,  whereby  the  spring 
\%  prevented  from  rubbing  upon  its  arbor, 
and  is  free  at  all  times  to  throw  the  hammer 
as  required. 

Ramscar,  W.  Improvements  in  fire-arms, 
which  improvements  are  also  applicable  to 
cannons  and  all  kinds  of  field  pieces.  Patent 
dated  October  3,  1855.    (No.  2204.) 

In  breech-loading  fire-arms,  the  pa- 
tentee dispenses  entirely  with  percussion 
caps,  and  the  ordinary  lock  outside  the  gun, 
by  arranging  a  chamber  under  or  within 
the  piece,  into  which  he  places  a  valve  ot 
punch,  so  coostrncted  as  to  be  struck  by  a 
hammer  every  time  the  piece  is  fired.  He 
makes  the  case  of  the  cartridge  of  woven 
material,  and,  if  desired,  renders  it  imper- 
vious to  moisture.  An  end  of  the  cartridge 
case  is  fastened  to  a  tube  partly  without  and 
partly  within  the  case.  The  tube  la  filled  with 
gunpowder  to  within  a  small  space  at  the 
end,  into  which  is  placed  fulminating  silver, 
so  that  when  the  hammer  strikes  the  afore- 
said valve  or  punch,  the  chemical  com- 
pound ignites  and  discharges  the  piece. 

BROOtf  AN,  R.  A.  A  method  (^ascertain' 
ing  or  indicating  and  regulating  the  height  of 
water  in  steam  boilers.  (A  commonication.) 
Patent  dated  October  3,  1855.    (No.  2207.) 

A  description  of  this  invention  is  given 
on  page  468  of  this  Number. 

Dickenson,  J.  An  improvement  in  the 
mam^acture  of  paper.  Patent  dated  Octo- 
her  3,  1855.    (No.  2208.) 

A  description  of  this  invention  also  is 
given  on  psge  469  of  this  Number. 

Wilkinson,  R.  Improvements  in  machi- 
nery  or  apparatus  for  carding  cotton,  wool, 
and  other  fibrous  substances.  Patent  dated 
October  3,  1855.    (No.  2209.) 

This  invention  consists  in  the  employ- 
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ment  of  certain  mechanism  for  tlie  removal 
of  dirt,  &e.,  during  the  carding.  The  pa- 
tentee employs  a  series  of  rollers,  of  uni- 
form diameter,  arranged  partly  around  the 
carding  cylinder,  and  operated  upon  hy  a 
hrush  and  apparatus  connected  therewith. 

Oldbam,  fi.  An  improvenuni  in  weaving 
textik  fabriet.  Patent  dated  October  4, 
1855.     (No.  2212.) 

This  invention  relates  to  an  arrangement 
of  the  parts  connected  with  the  work-beam 
of  power-looms.  The  work-beam  is  made  to 
rotate  at  an  uniform  surface  speed,  pro- 
duced by  the  use  of  a  worm  or  screw  work- 
ing  a  nut  which  is  made  to  regulate  the  po- 
sition of  the  weight  upon  the  ordinary 
weighted  lever,  so  as  to  give  to  the  weight 
an  uniform  and  self-acting  motion  by  it 
along  the  lever  as  the  diameter  of  the  work- 
beam  decreases. 

Gruev,  O.  F.  Jti  hnprovetMtU  in  the 
eontiruetim  of  lamps.  Patent  dated  October 
4,  1855.     (No.  2213.) 

The  object  of  this  mvention  is  to  produce 
a  lamp  which  may  be  used  as  a  bracket  lamp, 
or  mounted  upon  a  candlestick,  and  which, 
from  having  no  internal  parts,  will  not  be 
liable  to  get  out  of  order.  The  oil  chamber 
consists  of  a  small  glass  vessel,  the  mouth 
of  which  is  inverted,  and  fitted  into  a  cop- 
per,  tin,  line,  or  other  tube,  from  which 
projecting  at  right  angles,  or  nearly  so,  is  a 
pipe«  at  the  end^of  which  is  the  burner  and 
wiek  carrier. 

Lancaster,  J.  Jin  improved  waier-proqf 
material.  Patent  dated  October  4,  1855. 
(No.  2214.) 

Thin  strips  of  wood,  scale-board,  cane,  &o., 
are  woven  or  plaited  together ;  that  is,  a  num- 
ber of  such  strips  are  laid  side  by  side  so  as 
to  form  what  is  oalled  a  warp  (having  been 
previously  saturated  with  a  solution  of  caout- 
chouc, gutta-percha,  or  a  mixture  of  tar, 
lime,  and  resin,  or  oUier  waterproofing  com- 
position), and  into  and  across  these  strips  a 
number  of  other  strips  are  woven  or  plaited, 
either  by  hancl  or  by  suitable  machinery, 
so  as  to  form  a  weft.  The  fabric  thus  formed 
is  next  saturated  with  any  of  the  water- 
proofing  oompoeitions  before  mentioned, 
and  then  passed  through  rollers,  so  aa  to 
press  the  whole  together :  or  the  fabric  is 
formed  of  strips  before  they  are  Saturated, 
and  waterproofing  composition  applied  after 
the  weaving  or  plaiting  is  efiected* 

CoENFORTH,  H.  J  new  or  improved  ma^ 
nvfacture  of  hookt  attd  eyet.  Patent  dated 
October  4,  1855.     (No.  2215.) 

The  said  hooks  and  eyes  are  made  of  iron 
.  or  steel  wire,  and  afterwards  coated  with 
copper  or  brass,  and  then  with  silver.  The 
coating  vdth  copper  is  effected  by  means  of 
a  solution  of  cyanide  of  copper,  used  at  a 
boiling,  or  nearly  boiling  heat»  in  conjunc- 


tion with  an  electrical  current.  The  eoating 
with  silver  is  afterwards  effected,  by  im- 
mersing the  hooks  and  eyes  in  a  solution  of 
cysnide  of  silver,  either  with  or  without  the 
application  of  an  electrical  current — with 
such  a  current  if  the  coating  is  to  be  thick, 
and  without  it  if  the  coating  is  to  be  thin. 

Rylamd,  T.  H.  a  new  or  improved  ma- 
nM{faeinre  rf  braceieU^  and  other  dreet  amn- 
mentSf  and  ornamental  drets/asteninge.  Patent 
dated  October  4,  1855.    (No.  2216.) 

This  invention  consists  in  the  manufae- 
ture  of  such  ornaments  and  dress  fastenings 
aa  are  usually  nsade  of  jet,  of  hom»  or  hoof, 
or  of  substances  employed  in  the  manulac- 
tuie  of  articles  commonly  called  horn.  The 
horn  is  stained  or  dyed,  softened  by  heat, 
and  pressed  in  dice  to  the  required  form. 

Meldrum,  £.,  andJ.YouNO.  Improvewmnta 
in  the  manirfactwe  of  [certain  talte  oftodmm 
and  potaeeutm.  Patent  dated  October  4, 
1855.     (No.  2220.) 

This  invention  consists  in  manulhctttring 
cyanides  of  sodium  and  potassium,  by  em^ 
ploying  the  metals  instead  of  their^oxides 
as  heretofore. 

Demait,  F.  M.  Certain  improvements' in 
the  preeervation  vf  anoMd  and  vegetable  smh- 
eianoee.  Patent  dated  October  4b  1855. 
(No.  2223.) 

Taking  meat  for  an  example,  it  ia  cut  into 
pieces,  a  string  or  hook  is  run  through  them, 
and  they  are  hung  on  rods  in  a  atove  or 
chamber  hermetically  dosed.  A  fire  is 
lighted  at  the  bottom,  and  the  atove  or 
chamber  is  heated  from  60"*  to  104*.  A  pr*- 

Saration  consisting  of  about  4  ounces  of 
our  of  sulphur,  and  about  2^  ounces  of 
lime,  with  a  handful  of  flowers  or  roots,  and 
about  half  a  handful  of  lemon  leaves  is 
thrown  upon  the  fire.  The  stove  or  chamber 
is  hermetically  dosed  for  about  eighteen 
hours,  at  the  expiration  of  which  the  door 
is  opened,  the  meat  is  withdrawn,  and  after- 
wards suspended  in  a  well-drieid  room  in 
summer,  or  in  a  room  gently  heated  in 
winter. 

Halkett,  p.  a.  Improvements  m  the  op- 
pUeativn  <f  motive  power  tOt  and  in  obtaini^ 
locomotion  for  the  enliivatum  oflmd.  Patent 
dated  October  5,  1855.    (No.  2224.) 

These  improvements  consist  in  applying 
the  implements  required  for  ploughing, 
scarifying,  sowing,  reaping,  &c.,  by  naeaaa 
of  a  travelling  carriage  moving  on  tramways 
or  rails,  or  on  paving  or  other  manufactored 
ways,  placed  in  parallel  lines  acrosa  the 
fields.  Instead  of  making  the  raila  or  other 
bearing  surfaces  fixtures,  the  subway  may 
alone  be  the  permanent  part,  and  nsay  con- 
sist of  lines  of  sleepers,  on  which  the  nils 
axe  laid  down,  and  fitted  so  that  they  can 
be  lifted  and  repeatedly  laid  in  a  similar 
position. 
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PROTISIOMAI.  SPECIFICATIONS  MOT  FRO* 
CB£OBD  WITH. 

Gedoe,  J.  ImprovemenU  in  gas  meters, 
(A  communication.)  Application  dated 
October  1,  1855.     (No.  2177.) 

It  is  proposed  to  use  a  transparent  plate 
marked  with  the  word  "  level/*  or  to  place 
a  float  on  the  water,  with  a  valve  and  rod 
which  will  show,  first  the  level,  and  then  bj 
an  index  the  rise  or  fall.  The  supply  pipe 
is  to  he  made  in  form  of  a  syphon,  and  to  In- 
tercept the  coijpmunication  between  the  two 
branches  by  a  little  grating  to  prevent  the 
fraudulent  lowering  of  the  water. 

Oedge,  J.  Tmprovementt  in  the  prtserva- 
Hon  vf  grain.  (A  communication.)  Appli- 
cation dated  October  1,  1855.    (No.  2178.) 

The  inventor  proposes  to  nse  a  drum 
divided  into  compartments.  The  top  of  the 
drum  holds  the  grain  to  the  level  of  the  first 
division,  where  the  bottom  is  divided  into 
a  ridge  and  Airrow,  the  trench  of  which  is 
shut  by  means  of  small  flaps,  each  attached 
to  a  movable  axle,  furnished  with  a  chain  of 
wheels,  and  set  in  motion  by  means  of  a 
lever,  at  the  same  time  regulating  the  de- 
scent of  the  grain.  When  the  flaps  open 
the  grain  falls  into  the  second  compartment, 
after  having  passed  over  a  double  slope  of 
wire  cloth  placed  over  boxes  which  receive 
the  dust  which  is  intermixed  with  the  grain. 
The  same  operation  takes  place  in  each 
compartment,  until  the  grain  arrives  in  the 
reservoirs  on  the  ground  floor,  whence  it  is 
shot  into  sacks,  which  are  hoisted  again  to 
the  top  floor,  and  the  process  repeated. 

Wilkinson,  G.  Improvemenit  in  steer- 
ing apptiratus.  Application  dated  October 
1,1855.    (No.  2182.) 

The  upper  part  of  the  rudder  or  rudder- 
post  has  fixed  horizontally  on  it  a  cog-wheel 
with  interior  teeth,  which  de  not  extend  all 
round.  On  a  horizontal  axis  is  fixed  a  por- 
tion  of  a  two-threaded  screw,  of  such  dia- 
meter as  to  be  equal  to  the  interior  diameter 
of  the  cog-wheeL  The  iteering  wheel  is 
fixed  on  the  axis  of  the  screw.  When  one 
thread  of  the  screw  completes  its  action,  the 
6ther  thread  comes  into  position,  to  prevent 
the  rudder  going  over  too  far. 

Mitchell,  J.  Impravementt  in  apparatut 
for  teathing  and  amalgamating  ores  and  other 
matters.  Application  dated  October  1, 1855. 
(No.  2185.) 

Two  troughs  are  formed  side  by  side, 
parallel  to  each  other,  and  are  divided  by  a 
partition  of  such  a  height  that  the  current 
of  fiuid,  &c.,  may  pass  from  trough  to 
trough.  In  the  two  troughs  are  two  screws 
revolving  in  opposite  directions,  or  they  are 
otherwise  so  made  that  the  flnid  in  one 
trough  is  moved  in  aa  opposite  direction  to 
that  in  the  other  trough. 


PBOVZEERHIAL  SPECZTIGATIOHS  MOT  TBOCEEBSD  WITH.     tSS^^fSk.  4T5 

DsMtNG,  J.  H.  Improvements  in  the  con- 
struction qf  profeetiles,  (A  communication.) 
Application  dated  October  1,  1855.  (No. 
2185.) 

Each  projectile  is  formed  at  its  hinder 
part  of  a  conical  and  hollow  form,  so  as  to 
expand  when  discharged,  and  combined 
therewith,  at  a  more  forward  part  of  a  pro- 
jectile,  is  formed  a  cylindrical  belt  or  band, 
which  stands  off  from  the  body  of  the  pro- 
jectile, and  is  connected  to  the  body  by 
curved  or  screw-like  arras,  so  that  the  pro- 
jectile  in  passing  through  the  air  will 
thereby  be  caused  to  rotate. 

Dickens,  T.  Improvements  appUeable  to 
machinery  for  doubling  and  throwing  silk  ^md 
for  doubling  other  fibrous  materials.  Appli- 
cation dated  October  1,  1655.    (No.  2188.) 

This  invention  relates  to  arresting  the 
motion  of  spindles,  should  the  threads  be- 
come broken.  A  separate  driving  appa- 
ratus  is  used  for  each  spindle ;  the  threads, 
by  their  tension,  support  needles  or  other 
instruments  in  a  definite  position,  but  upon 
one  or  more  becoming  broken,  the  said  in- 
struments will  assume  another  position,  and 
canse  a  suitable  disengaging  apparatus  to 
come  into  action. 

Chadwick,  J.  Certain  mprevemenU  in 
machinery  for  carding  cotton  and  other  fibrous 
materials.  Application  dated  October  2, 
1855.    (No.  2193.) 

This  invention  consists  in  the  application 
of  a  roller,  covered  with  emery  or  other 
suitable  material  for  grinding,  to  the  cylin- 
der of  a  carding  engine,  which  roller,  in  re- 
volving, serves  to  keep  the  wires  of  the 
cylinder  sharp,  or  in  working  order,  and 
free  ttom  dirt.  It  is  preferred  to  make  the 
emery  roller  revolve  at  a  greater  velocity 
than  that  of  the  cylinder,  and  to  impart  a 
lateral  motion  to  it. 

HoRTON,  W.  Improvements  in  the  breech 
part  of  fire-arms.  Application  dated  Octo- 
ber 2,  1855.    (No.  2197.) 

The  nipple  is  applied  in  such  a  way  that 
all  angles  are  avoided  from  the  percussion 
powder  in  the  cap  to  the  charge  in  the  bar- 
rel, to  increase  the  certainty  of  firing,  and 
facilitate  cleaning. 

Scott,  G.  S.  Improvements  in  the  mamt- 
faeture  (f  carbonate  ef  soda.  Application 
dated  October  2,  1855.    (No.  2202.) 

These  improvements  apply  to  the  con- 
version of  "  vat  liquor  "  into  a  solution  of 
carbonate  of  soda,  and  consist  in  a  new 


mode  of  applying  carbonic  acid  gas,  and  b 
as  follows :  The  *'  vat  liqnor,*'  being  placed 
in  a  strong  close  vessel,  the  carbonic  acid 
gas  is  forced  under  prsssnre  to  enter  into, 
and  become  combined  with,  the  sulphuret- 
ted alkaline  liqnor,  as  in  the  manufacture 
of  aerated  waters,  or  soda  water,  whereby 
the  esrbonio  acid  oombines  with  the  alkslip 
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the   solution  is   freed 
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from  its  sulphur, 
which  is  iprecipitated,  and  the  liquor  is 
converted  into  a  solution  of  carbonate  of 
soda. 

Peyton,  R.  Jn  improvement  in  the  ma- 
nt{faeiure  rf  fencu  and  gates  where  wrought 
iron  M  used.  Application  dated  October  2, 
1855.     (No.  2203.) 

This  invention  consists  in  attaching  the 
wrought  iron  bars  or  rods,  which  are  to 
compose  a  fence  or  gate,  to  one  another,  by 
casting  ithereon,  in  suitable  moulds,  iron 
connections  or  junctions. 

Ore  AYES,  T.  Improvements  in  the  method 
or  means  of  obtaining  and  employing  motive 
power.  Application  dated  October  3,  1855. 
(No.  2205.) 

This  invention  consists  of  improvements 
upon  a  patent,  dated  7  th  October,  1852,  the 
specification  of  which  describes  the  arrange- 
ment of  a  number  of  levers  or  pulleys,  with 
weights  and  counterbalance  weights  affixed 
to  a  beam,  so  that  motion  being  once  given 
to  them,  they  will  continue  to  move  by 
their  own  gravity,  assisted  by  a  water 
wheel. 

Patterson,  W.,  and  G.  Patterson. 
Improvements  in  machinery  or  apparatus  for 
moistening  or  damping  woollen  or  other  textile 
fabrics  for  Jinishing.  Application  dated  Oc- 
tober 3,  1855.    (No.  2206.) 

The  documents  relating  to  this  invention 
are  with  the  law  officers  of  the  Crown. 

Newton,  W.  E.  Improved  machinery  for 
separating  gold  and  other  metals  from  their 
ores,  (A  communication.)  Application 
dated  October  3.  1855.    (No.  2210.) 

This  invention  relates  mainly  to  the  use 
of  a  metal  basin  which  is  supported  at  its 
centre  by  a  hall  and  socket  joint,  and  by  a 
bed  (over  which  it  rolls)  set  below  the  basin, 
a  rolling  or  rocking  and  gyrating  motion 
being  imparted  to  the  btsin  by  the  re  vol. 
ving  of  the  crusher-ball  contained  therein. 

Crosse,  R.  A.  Certain  improvements  in 
founding  printer's  type.  Application  dated 
October  4,  1855.    (No.  2211.) 

This  invention  consists  in  having  a  series 
of  letters  or  words  upon  each  type,  the 
words  being  cast  on  each  end  of  the  leads. 
Sanders,  F.  G.,  and  T.  R.  Sanders, 
jun.  Improvements  in  the  manufacture  of 
pottery,  earthenware,  and  other  clay  articles. 
Application  dated  October  4,  1855.  (No. 
2217.) 

This  invention  consists — 1.  In  producing 
fired  clay  in  a  pulverised  form,  and  appli- 
cable to  the  manufacture  of  pottery  and 
other  clay  articles.  The  clay  is  dried  and, 
by  means  of  a  mill  reduced  to  powder,  and 
then  placed  in  a  kiln  to  be  fired.  The  kiln 
is  divided  into  compartments,  the  partitions 
being  so  arranged  as  to  form  a  number  of 
flues  for  the  passage  of  the  fire.     Another 


improvement  consists  in  covering  with 
sheet  iron  the  outside  of  the  kilns  used  in 
the  manufacture  of  pottery,  &e.  The  in. 
vention  also  comprises  a  method  of  forcing 
a  blast  of  air  into  such  kilns,  by  means  of  a 
fan  or  otherwise. 

Hardy,  C.  Improoentents  in  ^esHmg 
comrnunications  between  the  guard  and  engime^ 
driver,  or  between  the  various .  parts  of  a  rail- 
way train.  Application  dated  October  4, 
1855.     (No.  2218.) 

This  invention  consists  of  a  system  of 
tubing  fitted  to  the  carriages  and  provided 
with  suitable  mouth  pieces,  to  be  used  as 
speaking  tubes. 

Hamilton,  W.  Improvements  in  the  east.. 
struction  of  tables,  chairs,  sqfas,  and  other 
articles  qf furniture.  Application  dated  Oc- 
tober 4,  1855.     (No.  2219.) 

To  a  piece  of  board  forming  a  base,  the 
patentee  fastens  the  legs  or  stanchions  of 
the  pieces  of  portable  furniture  ;  these  legs 
are  made  with  rule  joints,  so  as  to  fold  down 
upon  the  base,  and  to  their  upper  parts  is 
screwed  the  table,  seat,  or  other  article  of 
furniture.  When  in  use,  the  joints  of  the 
legs  are  held  by  pins  or  clips,  which  pre- 
vent their  contracting.  Instead  of  rale 
joints  telescopic  tubes  may  be  used. 

Brierly,  H.  Improvements  tn  se^-aeting 
mules  for  spinning.  Application  dated 
October  4.  1855.    (No.  2221.) 

These  improvements  refer  to  governing 
the  winding  on ;  in  order  to  effect  this,  mo- 
tion is  given  at  intervals  to  certain  parts  o( 
the  machine  through  the  agency  of  the 
faller,  regulated  by  the  tension  of  the  yam, 
if  the  operation  be  self-acting;  for  this  pur- 
pose it  is  required  that  a  connection  shall 
be  established  between  two  parts,  but  in 
such  manner  that  its  arrangement  may 
accommodate  itself  to  different  positions  of 
the  machine.  This  object  is  effected  by 
the  use  of  two  or  more  rods  or  shafts, 
joined  together  so  as  to  form  varying  angles 
to  each  other,  but  provided  at  the  said  joints 
with  gearing  or  other  apparatus  for  trans- 
mitting motion. 

Over,  H.  A  novel  construction  of  gaugt 
knife.  Application  dated  October  4,  1855. 
(No.  2222.) 

This  invention  consists  in  constructing 
a  knife  which  shall  pare  potatoes  without 
waste.  It  is  proposed  to  form  it  with  a 
guard  which  will  stand  parallel  to»  and  in 
front  of,  the  knife  edge,  and  gauge  the  depth 
of  the  cut,  as  in  a  spoke-shave.  This  guard 
is  capable  of  shifting  round  the  knife,  or 
the  knife  blade  is  mounted  loosely  in  the 
handle  (to  allow  of  its  being  shifted  to  suit 
the  position  of  the  guard)  and  fixed  by  a 
bindmg  nut. 
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PROVISIONAL  PROTECTIONS. 
Dated  JmMmry  17,  1859. 

181.  John  Piatt,  of  Oldham,  Lueaater,  me- 
chanical onffinMr,  and  John  Whitaker,  of  the  same 
place,  donbler.  Improvements  in  machinery  or 
apparatu*  for  doubling  or  twining  yami  or  threadi, 
parts  o£  which  improYcmenta  are  alio  applicable 
to  muleft  for  ipinning. 

Doled  April  IS,  1856. 

895.  Hngo  Frederick  Porbet,  of  Park-place, 
Regenl's-park,  Hiddleiex,  gentleman.  Improve- 
menti  in  breech-loading  fire-arms  and  ordnance, 
and  in  projectiles  nsed  therewith. 

897.  William  Smith,  of  Aston,  near  Blnning- 
ham,  Warwick,  manufhcturer.  ImprovemenU  In 
the  manufacture  of  steel  wire  for  mnsleal  and 
other  purposes. 

899.  Edmund  Richard  Southby,  of  Bnlford 
Amesbury,  Wilts.  An  improvement  in  coating 
iron  with  copper. 

901.  Joseph  Demain,  of  Markington,  York, 
agricultural  implement  manufacturer.  An  im- 
provement in  connecting  railway  carriages. 

Doled  April  16,  1856. 

903.  William  Roulledge,  of  Salford,  Lancaster, 
Engineer.  Improvements  In  the  construction  of 
steam  engine  and  other  boilers  to  prevent  ex- 
plosions. 

905.  Frederick  Priestley,  of  Cleveland-street, 
Fitsroj-square,  Middlesex,  pianoforte  manufac- 
turer.   Improvements  in  pianofortes. 

907.  Thomas  Klellodew,  of  Oldham,  Lancaster, 
manufacturer,  and  John  Duxburv,  uf  the  same 
place,  mechanic.  Improvements  in  shuttles  for 
weavinr. 

909.  William  Edward  Newton,  of  Chancery-lane, 
Middle«ex,  civil  engineer.  Improved  apparatus 
for  raising  sunken  vessels  and  increasing  the 
buoyancy  of  floating  vessels.  A  communication, 
from  Thomas  Bell,  of  New  York. 

911.  William  Armitage.  of  Pamley  Iron  Works, 
and  Henry  Lea.  manager  to  the  Parnlcy  Iron  Com- 
pany, both  of  Farnley,  near  Leeds,  York.  An 
Improvement  in  the  manufacture  of  iron. 

913.  William  Wilkinson,  of  Hull,  mechanie. 
Improvements  in  steam  engines. 

Doted  April  \1,  1856. 

915.  Henry  Young  Darracott  Scott,  of  Brompton 
Barracks,  Chatham,  Kent,  Capuin  R.B.  An  im- 
proved mode  of  manufhcturing  cement. 

917.  Lianna  Mesure,  of  BlUericav,  Essex,  watch 
manufacturer.    An  improvement  in  watches. 

919.  John  Luntlev,  of  Broad-street,  London, 
printer.  A  new  fabric  or  new  fkbries  suitable  for 
wearing  apparel  and  other  purposes  to  which  tex- 
tile fabrics  are  applicable. 

Dated  April  18,  1856. 

921.  George  Lurlg,  of  Adelebsen,  Hanover,  now 
residing  in  Paris,  soap  manufacturer.  Improve- 
menis  fn  the  proceis  of  manufacturing  saltpetre. 

923.  William  Tytherleigh,  of  Birmingham,  War- 
wick, accountant  cleik.  A  new  or  improved 
method  of  coating  or  covering  iron  or  articles  of 
iron  with  copper  or  alloys  of  copper. 

925.  William  Budden,  of  Ipswich,  Suffolk,  book- 
seller.  An  Improved  method  of  preparing  cheques, 
invoices,  and  other  papers,  so  that  they  may  be 
readily  separated  from  tnelr  eounterparts. 

927.  Thomas  Hollingworth,  of  Turkey  Mill, 
near  Maidstone,  Kent,  paper  manufhctcrer.  Im- 
proved machinery  for  dusting  or  cleaning  rags. 

929.  Edward  Vincent  Oardner,of  Norfolk-street, 
Middlesex  Hospital.    Improvements  in  Aimaees. 

931.  George  Thojhpson,  of  Marchmont-street, 
Russell-square,  Middlesex,  gentleman.  Improve- 
ments In  instmmenu  or  appantns  nsed  in  draw- 
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ing  or  marking  with  erayon,  black-lead,  or  other 
such  materials. 

938.  Peter  William  Barlow,  of  Great  George- 
street,  Westminster.  An  improvement  in  season- 
ing timber. 

Dated  April  19,  1856. 

988.  Clande  Moret,  of  Roe  de  I'BohiqnIer,  Puis. 
Improvements  in  rotatory  steam-engines. 

937.  Thomas  Blackburn ,  of  Brlghouse,  York, 
cotton  spinner.  Improvements  in  preparing  for 
spinning  cotton-waste  and  silk-waste. 

930.  Charlea  Frederiek  Stanshnry,  of  Grace- 
church-street,  London.  A  new  instrument  for 
determining  the  position  and  bearing  of  ships  at 
sea.    A  communication. 

941.  Thomas  Wilkes,  of  Birmingham,  Warwick, 
manufhcturer.  A  new  or  improved  method  of 
manufheturing  tnbes  of  copper  and  alloys  of 
copper. 

943.  Robert  Haxard,  of  Thanet-plaee,  Strand, 
Middlesex,  warming  and  ventilating  engineer.  A 
heat  extractor  for  extraeting  the  heat  fjrom 
the  smoke  or  heated  gases  in  its  passage  Arom 
boilers,  stoves,  or  ftimaees  to  the  chimney,  and 
rendering  the  economixed  heat  available  for  dry- 
ing and  warming  purposes. 

Dated  April  21,  1856. 

947.  Patrick  Heyns,  of  Poplar,  Middlesex,  eoo- 
per.    Improvements  In  railway  wheels. 

949.  Samuel  Mcllor,  of  Salford,  Lancaster,  me- 
chanic, and  Thomas  Young,  of  Manchester, 
tobacco  manufacturer.  Certain  Improvements  in 
machinery  for  supplying  water  to  steam-boilers. 

9S1.  William  Owen,  of  Lineoln's-inn-fields, 
London.  Improvemejits  in  the  modes  of  attach- 
ing buttons  to  wearing  apparel. 

958.  William  Maughan,  of  Ifteld-terraee,  Stcek- 
well,  Surrey.  An  improvement  in  the  prepara- 
tion or  manufacture  of  starch. 

Doted  April  22,  1856. 

955.  William  James  Cantelo,  of  Sonthwark, 
Surrey,  gentleman.  Improvements  in  the  pre- 
servation of  vegetable  matters. 

957.  Alexander  Symons,  of  George-street,  Man- 
sion House,  London,  and  Edward  Burgess,  of 
Cierkenwell-green,  Middlesex.  Improvements  in 
instruments  for  ascertaining  and  indicating  heat, 
and  also  In  the  parte  for  making  and  breaking 
eontact  In  electric  circuits  used  therewith.    . 

959.  Augustin  Simeon  Vimont,  practical  engi- 
neer, of  Vlre  (Calvados),  France.  A  new  system 
of  machine  for  spinning  wool  and  any  other  ifbrons 
material. 

961.  Peter  Brown,  of  Liverpool.  Lancaster,  com 
merchant,  and  George  Brown,  of  the  same  place, 
corn  merchant.  Improved  apparatus  applicable 
to  furnaces,  fire-grates,  fire-places,  or  stoves,  for 
the  purpose  of  economiaing  fuel  and  beat. 

963.  Christopher  Nickels,  of  Albany-road,  Cam- 
berwell,  Surrey,  and  James  Hobson,  of  Leicester. 
An  Iroprovemeut  in  machinery  for  weaving  car- 
pets and  terry  fabrics. 

965.  Thomas  Jeacock,  of  Bridge-street,  Leices- 
ter.   An  improvement  in  knitting  machinery. 

967.  William  George  Armstrong,  of  Newcastle- 
upon-Tyne,  Northumberland,  civil  engineer. 
Improvements  in  apparatus  for  lifting,  lowering, 
and  hauling. 

DaUdAprU2Z,n5%, 

971.  Adam  Bullough,  of  Blackburn,  Lancaster, 
manufacturer.    Improvements  in  looms. 

973.  William  Peacock  Savage,  of  Roxham,  Nor- 
folk, farmer.  A  machine  Iter  drilling  and  rolling 
land. 

975.  John  Shae  Perrlng,  of  RaddiflTe,  Lancaster, 
civil  engineer.  Improvements  in  chairs  for  rail- 
ways. 
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977.  JBinea  Barbour,  of  Glasgow,  Lanwic.  North 
Britain,  Joiner.  ImproTements  in  sawing  appa- 
ratus. 

079.  David  Brown,  of  Smethwiek,  Stafford,  ma- 
chinist.  A  new  or  improved  method  of  Joining 
the  rails  of  railways. 

Dated  AprU  24,  1856. 
981.  Abel  D6sir6  Schratz,  of  Saint  Denis,  near 
Paris,  France,  chemist.     Improvements  in  pre- 
paring colours  for  the  impression  of  woven  or  tex- 
tile fabrics  or  stuffs  of  any  kind. 

992.  John  Yeomanson  and  William  Yeoman- 
son,  of  Leicester,  mnnafacturers  of  hosiery.  Im- 
provements In  the  manufacture  of  knitted  fabrics. 

983.  Thomas  Woodcock  and  John  Ktllingworth 
Punshon,  of  Great  Ormond-street,  Middlesex.  A 
machine  for  cutting  and  slicing  bread  and  other 
substances. 

984.  Georiie  Ashworth,  of  Sunny-bank  Mlllt, 
Rochdale,  Lancaster,  woollen  manufacturer.  Im- 
provements in  machinery  for  preparing  slivers  or 
slubbings  of  wool  and  other  fibrous  materials, 
commonly  called  condensing  carding  engines. 

985.  Charles  Cowper,  of  Southampton -buildings, 
Chancery-lane,  Middlesex.  A  new  yam  or  thread, 
and  its  application  in  the  manufacture  of  stock- 
ings, gloves,  and  looped  and  other  fabrics.  A 
communication. 

9M.  Pennell  Allman,  of  Cambrldge-terraoe, 
Hyde-park,  London,  consulting  engineer,  and  Do- 
nald Bethune,  of  the  same  place,  esquire.  Certain 
iraiirovements  in  apparatus  for  the  production  of 
steam,  and  in  the  apparatus  employed  in  its  ap- 
plication to  motive  purposes. 

987.  Victor  Doat,  of  AIM,  Franco,  gentleman. 
An  improved  galvanic  battory  and  method  of 
recovering  and  revivifying  the  agents  employed. 

988.  Walter  Neilson,  of  Glasgow,  Lanark,  North 
Britain,  engineer.  Improvements  in  loeomotive 
engines. 

989.  Frank  W^illiam  Blackett,  of  West  Smith- 
field,  London,  draper.  An  improvement  in  the 
construotion  of  keys  and  locks,  and  in  the  fitting 
of  locks,  to  afford  Increaied  safety. 

990.  Thomas  Moore,  of  Retford,  Nottingham, 
engineer.  Improvements  in  machinery  for  rid- 
dling and  winnowing  or  cleaning  corn  and  other 
grain. 

Doled  April  26,  1856. 

991.  William  Naar,  of  Glasgow,  Lanark,  N.B.. 
upholsterer.  Improvem.'nts  in  folding  or  adjust- 
able articles  of  furniture. 

993.  James  Hardacre,  of  Manchester,  Lncaster, 
engineer.  Improvements  in  the  arrangement  and 
construction  of  carriages  and  carriage  wheels. 

994.  Charles  Swift  and  John  James  Derham,  of 
Blackburn,  Lancaster,  engineers.  Improvements 
in  steam  engines. 

995.  Isaee  Daniel  Fraitaniel,  of  Paris,  France, 
proprietor.    An  improved  safety  rein  or  bridle. 

996.  William  Gossage,  of  Widnes,  Lancaster, 
chemist.  Improvements  in  the  manufacture  of 
sulphuric  acid. 

Dated  April  26,  1856. 

908.  Thomas  Hill,  of  Heywood,  Lancaster,  boiler 
manufacturer.  Improvements  in  ateam  bollan 
and  furnaces  connected  therewith. 

1000.  Edmnnd  Topbam,  of  Mansfleld-road,  Not- 
tingham. Apparatus  for  cleansing  out  the  sedi- 
ment from  the  «a(«r  in  steam  boilerf  and  prevent- 
ing incrustation  of  the  same. 

100. .  WUliam  Edward  Newton,  of  Chancerylane, 
Middlesex,  civil  engineer.  Improved  machinery 
for  manufacturing  painted  or  enamelled  cloth.  A 
communication. 

1094.  Thomas  Walker,  of  Warwick-place,  Plm- 
llco,  Middlesex.    Improvements  in  playing  cards. 

1006.  Thomas  Heiffor,  of  Sheffield,  York,  maou- 


faetnrer.    An  UuproTod  method  of  mannfmrliMteg 

I  razor  blades. 

Dated  April  2A,  1866. 

1008.  Jean  Chailes  Bertrand  Duboe.  cheoilat,  of 
Paris,  French  Empire.  An  improved  electro- 
magnetic apparatus. 

1010.  Henry  Geerlng,  of  Birmingham.  Warwick, 
bedstead  smith.  An  improTement  or  improve- 
ments in  metallio  bedsteads,  cliain,  couches,  and 
other  articles  for  sitting,  lying,  or  reclining  i 


Dated  April  2^,  1856. 

1012.  Charles  Joseph  Graftiauz,  of  Molesibeek 
St.  Jean  by  Brussels,  Belgium,  meehaniciao.  Im- 
provpments  in  rotatory  steam  enginea. 

1014.  James  Stead  Cro«laBd,  of  Openthaw.  ne«r 
Manchester,  engineer.  Certain  improvements  ta 
fb maces  and  steam  generators  for  loeomotive 
steam  engines  and  other  purposes. 

1016.  Charles  Titterton,  of  Roehampton,  Sarrer. 
An  improvement  In  the  manofkctore  of  white 
sine. 

1018.  Isaao  Abraham  Boat,  of  Bury-stnet.  Lon. 
don.  Improvements  in  preparing  cane,  in  order 
to  render  it  suitable  to  be  used  as  a  aubatitute  for 
whalebone.    A  eommunlcation. 

1020.  John  Henry  Johnson,  of  Lincoln's-in»- 
flelds,  Middlesex,  gentleman.  Improvemenu  la 
anchors.  A  communication  from  LouU  Frede- 
ric  Fzanffois  David,  of  Havre,  France,  chain  m*- 
nufacturer. 

Dated  April  SO,  1856. 

1022.  Francis  Gybbon  Spilsbnry.  of  Chaodfoa- 
taine,  Belgium,  and  of  Southwark,  gentleman.  Se- 
parating metals,  metallic  oxides,  and  mctallie 
acids  from  their  ores. 

1024.  Joseph  Rlgby,  of  Ashton-under-Lyne,  Las- 
caster,  mechanic,  improvemenla  in  machinety 
for  grinding  or  sharpening  the  card  eylindeca  aad 
rollers  of  carding  engines. 

1026.  Wright  Jones,  of  Pendleton.  Lancaater. 
engineer.  Improvements  in  apparatus  for  regu- 
latmg  the  pressure  and  flow  of  steam  water  and 
other  fluids. 


NOTICES  OP  INTENTION  TO 

PROCEED. 

{From  the  ** Lmtdtm  Gntette'*  Mav  IZtk, 

1856.) 
2948.  George  Royds  Birch.    A  form  and  foldfaig 
desk  combined,  adapted  for  the  ase  of  schools. 

2956.  Archibald  Turner.  Improvements  in  the 
manufacture  of  looped  fabrics. 

7.  John  Thurrell,  Elisabeth  Mary  Mailer,  and 
John  Robert  Chidley.  Improvements  tn  traas- 
raittmg  fac-simile  copies  of  writings  and  drawincs 
by  means  of  electric-currents. 

18.  WlUUm  Alfred  Distln.  ImprovemenU  in 
pipes  for  smoking. 

22.  John  Henry  Johnson.  Improvonents  in 
apparatus  or  means  for  facilitating  the  perform- 
aiice  of  church  and  other  music  on  organs,  harmo- 
niums, pianos,  and  other  similar  keyed  musical 
instruments.    A  communication. 

23.  Alan  Stewart.  Improvements  in  measuring 
the  human  figure,  and  in  fitting  garmenU  theretow 

85.  Thomas  Key.    An  improved  knife-cleaning 

89.  Joseph  Betteley.  An  improvement  in  the 
rolllna  of  Iron  for  the  making  of  ships'  knee*. 

48.  Joseph  Corbett.  A  new  or  improved  method 
of  preserving  the  tuyeres  of  blaat-fumaces- 

52.  Charles  Jarvis  and  Thomas  Deykin  Clare.  A 
new  or  Improved  oven  or  kiln  to  be  used  in  the 
manufkctore  of  coke  and  pottery,  and  for  htaUnc 
and  drying  generally.  ^ 


M«r1i«iiici> 
MMgmkinc. 


tlST  OF  PATENTS. 
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54.  Thomas  Barter.  An  iaproYed  apparatus  for 
adminiiterlog  Taponr  and  douche  bathi. 
62.  Henry  Stuart  and  Thomas  Pritcbard.    Im- 

{>roYements  in  watches  and  chronomerers,  which 
niproTements  are  also  appUeable  to  clocks  and 
other  time- pieces. 

69.  Winiam  Barrie.  An  improTcd  reflective 
leveller.    A  eomrounication. 

71  John  Ashworth,  Junior.  Certain  improve- 
ments in  lap  maehines  or  apparatus  used  in  the 
preparation  of  cotton  and  other  fibrous  substances 
for  spinning. 

77.  Martin  Billing  and  Frederick  Augustus  Har- 
wood.  New  or  improved  machinery  for  the  manu- 
facture of  paper  bairs. 

96.  Alexandre  Tolhausen.  Certain  improve- 
ments in  balance  slide  valves  for  steam  engines. 
A  communication. 

103.  Jolin  Gottlieb  Ullri<-h.  Improvements  in 
chronon^eters  and  other  time-keepers. 

107.  Pierre  Th6ophile  Auguste  Nicoulland.  Im- 
provements in  steam-boiler  furnaces.  A  commu* 
nication. 

109.  Samuel  Sheppard.  A  new  or  improved  tap 
or  stop  cock. 

1 16.  John  Abraham.  New  or  improved  machi- 
nery for  the  manufacture  of  p'rcu&sion  caps,  and 
for  cutting  out  and  raising  anicles  in  metal  gene- 
rally. • 

197.  Fdiix  Chanchard.  Improvements  in  the 
manufacture  of  paper  and  pasteboard  from  vege- 
table and  wood  substances. 

316.  Samuel  Statham.  Improvements  in  elec- 
tric-telegraph conductors. 

255.  John  Gretton.    Improvements  in  brewing. 

290.  John  Rock  Day.  A  new  or  improved  door- 
lock  and  latch. 

329.  James  Meacock.  An  improved  means  of 
fixing  diaphragms  in  gas-meters. 

409.  Moss  Defries.  An  improvement  in  supply- 
ing oil  to  the  burners  of  lamps. 

452.  John  Sharp  Cromartle  Uey  wood  and  George 
Llo^d.  Improvements  in  condeosing  vapours  in 
distillatory  operations,  the  manufacture  of  var- 
ni^hes,  melting  and  distilling  of  fats  ard  other 
manufaeturing  or  chemical  operations,  and  obtain- 
ing useful  products  therefrom. 

464.  George  Holme  Spencer.  Improvements  in 
the  manufacture  of  card  surfaces  employed  in 
carding  eotton  and  wool. 

478.  Robert  Hawthorn  and  Wiiliam  Hawthorn. 
An  Improved  arrangement  of  steam  pump. 

643.  Edward  Rowley  and  John  Hadley.  A  new 
or  improved  method  of  shaping  iron. 

737.  Allen  Levinston  Hill.  Improvements  in 
ftamaces  for  steam  boilurs,  Japanners'  stoves,  and 
'  other  such  like  purposes. 

740.  William  Frederick  Thomas.  Improvements 
in  sewing-machines. 

753.  Charles  IVje  Williams.  Improvements  in 
the  application  of  air  propelling  or  exhausting  ap- 
paratus for  ventilating  and  like  puiposes  on  board 
■team  vessels. 

768.  James  Eives.  A  new  mode  of  preparing 
fibres  from  plants.    A  communication. 

815.  Charles  Duraad  Gardissal.  The  treatment 
or  preparation  of  fabrics  or  textile  materials  to  be 
dyed  or  printed.    A  communication. 

861.  Henry  Laxton.  An  improved  mode  of  ad- 
Justing  circular  saws.    A  communication. 

871.  Geoiye  Jackson.  A  new  or  improved  steam 
boiler,  to  be  heated  by  the  waste  heat  of  puddling 
or  mill  furnaces. 

876.  Robert  Stirling  Newall.  Improvements  in 
telegraphic  insulators. 

897.  William  Smith.  Improvements  in  the  ma- 
nufacture of  steel  wire  for  musical  and  other 
purposes. 

899.  Edmund  Richard  Southby.  An  improvement 
in  coating  iron  with  copper. 

906.  Frederick  Priestley.  Improvements  in 
pianofortes. 


908.  Alfred  Vincent  Newton.  Improvements  in 
fire-arms  and  powder-flasksi    A  communication. 

915.  Henry  Young  Darracott  Scott.  An  im* 
proved  mode  of  manufacturing  cement. 

917.  Lianna  Mesure.  An  improvement  in 
w.'itches. 

931.  George  Thompson.  Improvements  in  in- 
struments or  apparatus  used  in  drawing  or  mark- 
ing with  crayon,  black  lead,  or  other  such  mate- 
rials. 

941.  Thomas  Wilkes.  A  new  or  improved  me- 
thod of  manufacturing  tubes  of  copper  and  alloys 
of  copper. 

947.  Patrick  Heyns.  Improvements  in  railway 
wheels. 

953.  William  Maugham.  An  improvement  in 
the  preparation  or  manufacture  of  Btarch. 

963.  Christopher  Nickels.  An  improvement  in 
machinery  for  weavinjr  carpets  and  terry  fabrics. 

976.  William  Henry  Balmain  and  Thomas  Colby. 
Improvements  in  the  manufacture  of  alkalies  from 
their  sulphates. 

987.  Victor  DoAt.  An  improved  galvanic  bat- 
tery, and  method  of  recovering  and  revivifying 
the  agents  employed. 

988.  Walter  Neilson.  Improvements  in  locomo- 
tive engines. 

996.  William  Gossage.  Improvements  In  the 
mannfatture  of  sulphuric  acid. 

1020.  John  Henry  Johnson.  Improvements  in 
anchors.    A  communication. 

Opposition  can  be  entered  to  the  grantinpr 
of  a  Patent  to  any  of  the  parties  in  the  above 
List,  who  have  given  notice  of  their  inten- 
tion to  proceed,  within  twenty- one  days  from 
the  date  of  the  Gazette  in  which  the  notice 
appears,  by  leaving  at  the  Commissioners'- 
office  particulars  in  writing  of  the  objection 
to  the  application. 


PATENTS  ON  WHICH  THE  THIRD 
YEARS'  STAMP  DUTY  HAS  BEEN 
PAID. 

1853. 

1135.  John  Fisher. 

1136.  David  Law  and  John  Inglis. 
1140.  Thomas  auaife. 

1143.  John  Clapham,  Thomas  Clapham, 

and  William  Clapham. 

1144.  Thomas  Murray. 
1157.  Samuel  Cunliife  Lister. 

1167.  Edmund     Whitaker     and    James 

Walmsley. 
1175.  Joseph  Denton. 
1 190.  George  Fits  James  Russell. 
1194.  Thomas  Stephen  Holt. 
1196.  Herman  Dirs  Mertens. 

1203.  John  Drumgoole  Brady. 

1204.  Robert  Walter  Swinburne. 
1232.  William  Gossage. 

1287.  William  Haslett  Mitchel. 
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NOTICES  TO  COBBESPOMDENTS. 


oaMraaTt 

Mv  17.  lau- 


LIST  OF  SEALED  PATENTS. 
SeiOed  May  6,  1856. 

478.  Charles  Brook,  the  younger,  and 

Joseph  Hirst 
£08.  Edward  Ellis  Allen. 
683.  Alfred  Fraueis. 
535.  Cyprien  Marie  Tessi^  da  Motay 

and  Jean  Jaqnes  Fontaine. 
553.  George   Lodge,  the    elder,    John 

Ogden,  and  George  Lodge,  the 

younger. 


SeaJed,  May  9,  1856. 

2551.  Fischer  Alexander  Wilson. 

2560.  Henry  Laxton. 

2561.  James  Burrows. 
2575.  Frans  Dnneker. 

The  aboTe  Patents  all  bear  date  as  of  the 
day  on  which  Provisional  Protection  was 
granted  for  the  several  inTentions  men- 
tioned above. 


NOTICES  TO  CORRESPONDENTS. 
The  publication  of  the  letters  of  Metsn.  C.  Wye  WUllamt,  E.  V.  Gardner,  and  i.  PIttcr,  Is  deferred. 
H,  MTormac—Yoat  paper  on  ehesp  food  is  received  with  thanks, 
i/.  /.  Ifarttt.— Your  geometrical  demonitration  shall  be  inserted  shorlly. 
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CHADWICK'S  PATENT  WATER  METER. 
Fig.  1.  Fig.  2. 


vol..  IXIV, 


ktcilmirci'  *  *  ■  vi  ft  O-  •     •  Hiii«r^»r, 

ttf  Atiwibk'S  Latent  WAtfeA  ilbtfttt. 

On  the  Slst  of  March,  1853,  an  improved  water  meter,  possessing  rery  excellent 
qualities,  was  patented  by  Mr.  George  HAnsi)n,  plumber,  of  Haddersfield,  and  Mr.  David 
Chadwick,  of  Salford,  who  is  well  known  to  the.public.  This  meter  may  be  described  as 
follows : — It  consists  of  two  flat  semicircular  bags  of  yulcanized  India-rubber,  in  which 
the  water  is  in  the  first  instance  received,  a  wire  gauze  or  sieve  being  introduced  between 
the  supply  pipe  and  the  two  inlet  passages.  At  the  othet  extremities  of  the  bags  there  are 
openings  which  allow  the  water  to  pass  into  the  meter.  The  water,  oti  entering  these  bags, 
sets  in  motion  three  conical  rollers  attached  to  a  centre  spindle  in  connection  with  the 
counting  wheels  and  dial.  These  rollers  are  kept  constantly  revolving,  each  revolution 
registermg  ^MHty  t!)e  b&litents  of  the  bags.  Each  bag  is  k^t  constfthtiy  distended  with 
the  watier  it  VeceiTes,  anil  as  one  of  the  rollers  is  constatttly  ih  advance  of  the  ontlet  valve, 
whilst  another  is  immediately  behind  it,  the  quantity  dischargeA  is  kept  tip  with  great 
retfttlarity. 

This  metei*  h&s  sil^s'eqiiently  been  improved  \^  the  otig^nt^l  |>ali^tees,  ill  cottjunction 
with  Meisrs.  lohn  Chadtvick,  and  Herbert  Frosty  of  Manchester.  It  Is  repre%enled  in  its 
improved  form  by  the  cngrAvings  on  the  precedirtf  page,  In  which  tlvo  novel  methods  of 
tksing  the  flexible  bags  are  exhibited.  The  Itst  ot  these  <%  shown  Itt  ScctiOttM  ♦lew  at  fig.  I, 
and  in  plan  view  at  iig.  d,  tK<e  npper  patt  t>einf  l-emoi^d  it\  mA^^  to  ex^^  the  parts. 
The  casing  is  shown  at  a,  h,  within  the  lower  portion  oV  <vhlch  Is  fixed  &  tneUl  hlate,  c,  with 
parallel  edges,  the  ItUfacc  Dein<g  curved  so  as  to  be  «oncehttl^  with  ftA  ^xtB,tl|\he  Isxtremi. 
tiefi  of  which  are  mounted  in  llots  formed  within  stahdards, «» tittiat^  wlthiii  the  eAsing,and 
beyond  whrfeh  the  said  axis  <lofes  not  extend;  it  is,  thei^fore,  entirely  en^sed,  and  bears 
downward  by  its  o#fl  gravitjr.  tlponflie  plate,  c,  is  adapted  li  rectaHgntar  pieec  of  flexible 
material,/.  (The  o»e  fibifr  employed  by  the  patentees  is  substantial  leathel  prepared  with 
oil  or  dlhet  grease ;  h^\  othet  substances,  such  as  India-ttthbet  elx>th>  MKy  be  employed.) 
This  is  confined  to  the  plate,  c,  at  its  sides,  and  at  one  end  oy  mean%  of  a  narrow  stnp  of 
brass,  |^>  ^  «th«t  ¥ttiLf\  H  t^pen  across  its  width  td  the  Ihtetiot-  tf  th^  ^nHng.  The 
platev  c,  i^  fcttiH^'eA  ^ith  an  aip^M-ture,  /t,  leading  to  H  J^assSf  e,  i,  the  lo#(ftt  end  m  which  is 
in  obmmunication  with  a  chambet,  j,  to  which  a  |>t^e,  fli»  h  lidaf  ted^  tHt  oriftce  being 
divided  therefrom  by  a  partition  of  wire  gauze,  2.  W  the  opposite  side  ot  the  ol^Hig  is  a 
secomi  pipe,  *,  opening  thereto,  a«  Seen  by  dots  !h  fig.  1.  Upon  the  axis,  rf,  are  t#6  discs, 
n,  n,  between  It^iidh  are  moimted  rollers,  o,  </,  o^,  bearing  as  they  revolve  upon  tlie  surface 
of  the  elastic  bag,/.  The  water  or  other  fluid  or  gas  to  be  ttf&MM&red  is  admitted  tbtough 
the  pipe,  m,  and  after  passing  through  the  wire  gauze,  j,  proideeds  up  the  passage,  s,  and 
through  the  orifice,  X,  into  the  space  between  the  flexil>le  material  /,  and  plate,  e. 
According  to  the  position  shown,  it  is  there  exerting  a  pressure  against  tn^  f-oUer>  o ;  bat 
as  the  casing  is  also  fhll  of  flnid,  the  pressure  on  the  other  side  #iu  be  equal,  and  therefore 
no  alteratioh  in  th^  positl^  will  uke  place :  htti  anppo^e  a  drawing  olt  tft  b^  effected 
throwgh  the  pipe,  ^,  then  the  equilibrium  will  be  destloyell,  and  thfe  toiler,  o,  Ifrlll  be  forced 
forward.  Iliis  movevteent  will  bring  the  roller,  o\  fast  the  Orifice,  \,  )kfid  &  dettKin  quantity 
of  flnid  will  therefore  be  enclosed  between  the  said  rollers, «an4  tf,  WliTfeh  iHll  hfe  discharged 
Into  th^  casllhg  upon  the  former  having  passed  thr^  o^n  ewl^/',  of  ihfe  fle±ib)«  material,/. 
Alter  t^is,  thie  roller,  (/*,  will  paSs  the  orifice,  %,  to  perform  Xht  sam^  ^cfe,  and  ao  on,  sue- 
cessivib  volMkies,  which  are  ^Tactically  definite  and  l;onMimt  In  ^^nslititjr.  being  Mtclosed 
betweefi  two  of  the  rollers,  and  subsequently  liberated  at  tbe  hnMb^f*.  Ba^h  ret'olution 
of  the  iAiaft,  A,  will  therefore  r^tesent  a  certain  quantity  ^  fluid  Iraim  m,  «nd  this  may 
be  rcgJttereA  by  any  ordinary  Count  In  the  engravings  th*  %hait,  dM  %ho1vn  connected  to  a 
second  shaft,j9,  by  a  clntch  ^,  and  npon  it  is  a  worm,  r,  HUbpdsed  Ho  be  tbnn«<6ted  to  the 
usual  train  of  index  wheels.  Upon  this  suppletWMitary  sVwt  Is  m«PM*ed  It  wh^l,  a,  taking 
into  a  pinion,  i,  on  the  axis  of  which  is  a  fan,  n.  DMtW  the  action  ^  thr%  Hieter,  there- 
fore,  this  apparatus  will  be  cahsed  to  revolve  ra^yldly,  aftf  ^ilkft  a  i*eidit)i««s  «it  action.  If 
desired,  \  tube  or  bag  ef  flexible  material  may  rest  t^oh  the  plate^  ^  Instead  4$t  tk^  disc,/, 
above  described. 

^ig.  3  represent  the  lecMd  Improvement,  in  H^tkvi )  li!»i  %  4  II  a  f^VH  ^ieW  thereof. 
Withm  the  casing,  ^  ft  a  cylinder,  b,  the  axis  at  tm  end  ¥h^m  wfir^  ^otun^ctefl  to  the 
count,  as  before.  At  the  other  end  it  is  hollow,  and  |^ot)ded  with  «  ^Milcal  end,  a,  ground 
BO  as  to  fit  a  short  tnbe,  i,  by  which  it  is  thcrefbre  sup^ported.  this  tnbc  2s  carried  by  the 
casing,  and  projects  into  a  chamber,  e,  within  Which  is  a  dHMuh  ot  wire  gauzie,  and  to 
which  the  fluid  is  sdmitted  by  means  of  a  pipe,  /  Around  tlft  l^cllow  cylinder,  b,  is  wound 
the  flexible  material,  g,  closed  at  one  end,  g ,  by  a  strip  of  ili^tal,  btat  open  at  the  other,  iu 
at  g- ;  the  side!  are  closed  by  rings.  A,  seen  in  fig.  4.  Within  m  casing  are  sUndards,  9, 
in  slots  of  whi^  is  mounted  the  axis  of  a  roller,  J,  bearing  bylts  gravity  upon  the  surface 
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of  the  bag,  g.  Fluid  entering  by  the  pi^e,  /,  ivill  pass  through  the  tube,  d,  into  the 
cylinder,  h,  and  from  thence  through  an  orifice,  /,  into  the  ipace  between  the  outward  sur- 
face of  the  said  cylinder  and  the  flexible  material,  gf  there  it  will  exert  its  force  against 
the  roller,  J,  which  acts  as  an  abutment,  and  upon  a  portion  being  drawn  off,  will  cause  a 
reyolution  of  the  cylinder,  b.  This  moTement  will  bring  the  open  end,  ^,  beyond  the 
point  of  contact  of  the  roller,  j,  and  through  which  the  fluid  will  then  iMue  into  the 
casing,  a. 

The  above  arrangements  are  particularly  described  in  reference  to  meters,  but  the  same^ 
are  also  applicable  as  motiTO  power  engines  to  be  worked  by  water  or  other  means.     In 
such  eases  the  counting  wheels  and  outer  casing  will,  of  course,  be  dispensed  with,  power 
being  obtained  from  the  shait,  d,  and  the  parte  will  be  constructed  of  suitable  strength, 
according  to  the  strain  to  which  they  are  intended  to  be  subjected. 

It  may  he  added,  that  these  meters  (to  which,  at  the  head  of  tbis  article,  we  ha?e,  for  the 
sake  of  convenience,  applied  the  name  of  that  one  of  the  joint  patentees  who  is  best  known 
to  the  public),  in  their  improved  form,  have  been  fully  at  work  above  five  months,  and 
have  been  found  to  work  well,  and  prove  perfectly  satisfactory  in  every  respect :  they 
measure,  with  equal  certainty  and  exactness,  at  the  rate  of  one  gallon  per  hour,  and  at  any 
variation  up  to  the  maximum  speed  of  the  meter.  Upwards  of  800,000  gallons  of  water 
have  been  passed  through  one  of  the  half-inch  meters,  and  no  appreciable  wear  and  tear,  or 
depreciation  whaterer,  is  perceivable  in  it 

e  #. 

EXPRESSION  OF  DEFINITE  INTEGRALS  AND  DIFFERENTIAL  COEF- 
FICIENTS, BY  MEANS  OF  SYMMETRICAL  FINITE  DIFFERENCES. 

BY   CRARLE8  W.  MERRIFIELD,  ESQ. 

The  symbolical  equations  by  which  differentiation  and  integration  are  compared  with 
finite  differences  and  summation,  namely  : 

have  long  been  known.  The  obvious  mode  of  expansion  in  terms  of  A**  was  felt  by 
Lcgendre  to  be  attended  with  some  inconvenience,  from  the  series  not  having  sufficiently 
converging  coefficients.      He  therefore  expanded    the  expression,  not  in  terms  of  A, 

A  9 

but  of  z=s *    He  has,  however,  left  a  gap  in  the  system,  which  I  have  felt  as  a 

14-A 
hindrance,  and  have  succeeded  in  supplying. 

Legendre's  method,  which  he  explains  with  some  prolixity  (Fonctions  Elliptiqnes,  vol.  ii« 

A*  

ch.  iii.)  may  be  established  as  follows:  Making  ^^rnrT  end  therefore  AS^^a  +V«+i>'' 

wc  have :  _ 

log  (l+A)=log{l+i:.+Vs+i*«} 

=/'«^(l+4,)-i  dz 
«/    o2jv7i 

^      1       '«.2''     2.4  6.2*     a.4.6  7.2«  / 

Representing  the  mth  power  of  the  series  in  <    I  by 

14-M,«+M,««4-Mat»+M^2*4. 

and  restoring  A^l+A)""^  in  place  of  c,  we  obtain 

.j^-HM.  p-"'^  +M.-^:!liy-^. 

which  we  have  to  interpret. 

Denote  the  tnocesaive  values  of  «  by* .  •  •  Un  • .  •  •  U^,  U|,  U  or  v,  «j,  Hg,  «„«  •  •  •  v«,  id 
#hich  u^^{x),  Urn  =:^x-f  iiA),  \Jn^:^x*^nh.)    Then  the  scale  of  relation  ia 

t2 
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r--       *        «„=/I4-aW     If  we  also  denote  u.  or  ^«-f  1«)  by  V  or  v,  we  have  a 

(1+A)«,     "=^  ^    ^  * 

parallel  scale  V«  . . . .  V^,  Vor  »,  r^,  »«....»«  with  the  same  relation  between  its  snccessiTc 
terms,  and,  for  iU  connecting  relation  with  the  other  scale,  Vr  =(l+A)9U,. 
If  m  be  even  (3=2ii),  we  obUin,  by  direct  substitution 

I  log.(l+A)  V'tissA^U.+M^A'""*^  U„+,4-MaA  ""^  U.+J+ 

If  m  be  odd  (=2fi4*  1)»  we  hare  v 

{log  (I  +A)| '"""  U=A*""' V-  +M, a""" V«+i  ^MaA"'"' V.+,+ .... 
The  valnes  of  the  coeflScienta  are  as  follows 

M,=:- ~ (35iit« +462)11 4- 1528) 

M^- ^ (175m«+4620m»+40724iii+119856) 

and  by  giving  m  any  positive  or  neg^tire  value,  the  series  for  any  differential  coefficient  or 
integral  may  be  at  once  found. 

In  practice,  however,  there  is  frequently  a  difficulty,  in  using  the  series  where  m  is  odd, 
from  the  values  of  V,  V^,  V,,  &c.,  not  being  obtainable  without  a  distinct  inUrpolation, 
where  the  values  U,  U^,  U^.  U,.  &c.,  only  are  given.  When  m  is  even,  the  converse  may 
be  the  case.    I  have  obviated  this  by  using  mean  differences,  as  follows : 

Making  z=. — _  as  before, 
1+A 

2  +  A^  ^    '        I       '4^2.*   4«     2.4.6  4»^  / 

Combining  this  with  the  previous  expressions,  we  get 

Atii-l-4 

N,A,=U«+5+ 

=A»-V«  +N,A--+2V.+i+NbA«-+*V«4,+ 

N^,  Ng,  N3  being  a  different  set  of  coefficients. 

Now,  since  (24-A)V.=V«  +V«.„ 
j  log  (1+A)  [  -"fi^iCA-- V,  +A5-V,_,)+iN,(A2-+»V,+i+A=-^»VO 

+jN2(A'»+^V.+,+A«-+«V.4.0+ 

and  similarly  when  m  is  odd, 
{log(l+A)}«-+'»=4(A«-+»U.+,+AS-+»U.)+iN,(A'«+»U.+2+A»"+»U.+i) 

+iN,(A«"+»U.+3+ A««+»U«+8)+ 

The  values  of  the  coefficienU  N  are  as  follows : 
N,=  -ij(«+3),N.=r^-J^5s.»+52«+136) 

N   = *-    (35m»+777m«+5749»i+14l75) 

•         2^«.8V6.7 
N   -__L_(176«*+5720jii«+06794m«+611)776iif+1488376) 

*"2»*.3*.5«.7 

Remember  that  the  sum  of  two  successive  diflerentjes  is  the  diffi^rence  of  alternate  num. 
bers  in  the  preceding  column* 
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I  sabjoin  the  formnle  most  frequently  occurriog  in  practice ;  for  integrals 

191 


lA/:rfjt=V4-lA«V,-.4LA*V,+    '^^ 
At/  24f         *     6760 


I890.2»         ■      56700.2>»        * 


.     1295803     ^,„y  _    15183675281  ^,,y 
187110O.2»«  *     7662l54500.2«o  *"'■' 


A«U.+  . 


i.A»/yL/,«=«,+lA»«-J-A4U.  +  ^iL-  A«U.-^.??i_ 
*«    *//  *^J2  2^         '     1890.2»  *     56700.2« 

Most  of  Legendre's  tables  of  defmite  integrals  were  computed  by  the  second  or  third  of 
thobe  formule.  His  great  table  of  elliptic  functions  was  calculated  by  the  second.  I  am 
not  aware  that  the  first  has  been  giten  until  now. 

For  differential  coefficients,  we  have 

*^=1{AU,+A«)--^(A«U,4-A»UJ+1(A«U3+A^U,) 
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-(A^U^+A»U,)+. 


If  we  make  ms^  in  the  N«fonnula,  we  obUin 
«=4(V+i^J-l(A«V,+A»V)+l(A^V,+A*V,) 

-fi(^*V.+A-V.)  +^^(AaV,+A«V.)- 

a  well  known  formula  of  bisection. 
13,  Brompiom-row,  April,  18M. 


SIR  JAMES  SOUTH  AND  THE  ROYAL  AND  ROYAL  ASTRONOMICAL 

SOCIETIES. 
(C<miinii€d/rom  page  437.) 


Sir  James  next  goes  on  to  say, "  The  best 
answer  I  oan  afford  to  the  misrepresentations 
of  *  the  Council  of  the  Royal  Astronomical 
Society/  implying  that  the  integrity  of  the 
lale  Reverend  Richard  Sheepshanks  has 
only  recently  been  impeached  by  me  and 
for  the  first  time,  is  the  following  copy  of  a 
letter  which  I  received  from  the  Rev.  Dr. 
Robinson,  Director  of  the  Armagh  Observa- 
tory : 

'  OBSaRVATOBT,  AaVAOff, 

« June,  IS,  1853. 

'Dear  Sir  Jamet,— On  my  arrival  here  last 
night,  I  found  yours.  In  which  yon  tell  me  that 
Mr.  Sheepshanks,  while  admitting  that  he  caused 
the  name  of  Troughtoo  to  be  engraved  on  a  circle 
of  Jecker's  for  the  purpose  of  evading  the  Revenue 
laws,  denies  the  other  fScts  stated  by  you  in  the 
Mechanics'  Magazine  (July,*  1853).  and  asserts 
that  you  invented  them  i^fler  Trovgklon*»  death. 

*  As  to  bis  denial  of  the  frets,  it  may  pass  for  its 
worth;  but  that  you  stated   them   long  before 

"  **  It  b  printed  '  /iilf '  in  the  Mechmniar  Ma- 
gazine, but  it  ought  to  have  been  printed  '  Jam- 
marg,* " 


Tronghton's  death  all  your  flrlends  can  testily ;  of 
one  instance  I  can  give  the  date  very  nearly,— bo- 

f[luningof  July,  1839.  When  coming  to  London 
rom  the  meeting  of  the  British  Association  at 
Cambridge,  I  found  you  and  Troughton  at  issue 
about  the  luckless  equatorial.  I  saw  with  great 
pain  two  so  long  devoted  friends,  and  whom  I  so 
greatly  respected,  on  the  verge  of  deadly  feud,  and 
endeavoured  to  prevent  it.  You  will  remem1»r 
that  you  consented  to  leave  the  dlipute  to  the 
arbitration  of  me  or  any  one  I  would  name,  but 
Troughton  would  hear  of  no  terms  whatever.  Yet 
when  I  reminded  him  of  *'  old  times,"  his  heart  did 
soften  a  little;  but  he  said  he  could  not  act  with- 
oui  the  consent  of  Mr.  Sheepthanke :  and  so  the 
matter  ended.  That  dag  1  met  you  at  dinner  at 
Mr.  F.  Baily's,  and  told  you  how  much  I  was  dis- 
appointed. You  certainly  did  not  spare  Mr.  8.  on 
the  occasion.  When  I  expressed  my  regret  that  a 
Clergyman  should  so  fhi  forget  his  duty  as  a 
peacemaker^  you  told  an  anecdote  of  him  while  in 

}rour  house  at  Passy,  which  showed  that  such  ob- 
igations  did  not  piess  heavily  on  htm ;  and  when 
some  of  the  company  were  surprised  at  his  opi- 
nions, you  told,  in  all  its  parts,  the  history  given 
in  the  Mechanics*  Magazine. 

*  Then  It  was  quite  familiar  to  me,  and  seemed 
so  to  Mr.  Baily,  so  that  I  must  have  heard  it  in 
1880  at  latest.  But  this  surely  Is  needless :  what- 
ever faults  you  have,  none  who  knows  anything 
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of  yon  can  possibly  think  want  of  truth  b  one  of 
them ;  most  certainly  not, 

•  Tours  ever, 

•  T.  R.  ROBIKSOK.' 

'  Sir  James  Sonth.' 

"  The  late  Council  of  the  Royal  Astro- 
nomical Society  state,  that  the  '  imputa- 
tion'  would  not  hate  been  mentioned  in 
'  the  Report'  *  except  simply  to  record  that 
sense  of  the  utter  needlessness  of  any  reply 
to  such  an  accusation,  which  the  Council 
showed  when  they  neglected  the  formal  ap- 
plication  made  to  them  on  the  charge.' 

"It  may,  perhaps,  be  inferred  that  I 
made  a  '  formal  application '  to  the  Council 
of  the  Royal  Astronomical  Society  upon  the 
subject ;  but  the  fact  is,  that  I  never  made, 
either  directly  or  indirectly,  any  'applica- 
tion'  to  an^  Council  of  the  Royal  Astrono- 
mical Society,  or  to  any  other  society,  in 
respect  of  my  controfersies  with  the  late 
Reverend  Richard  Sheepshanks." 

Having  thus  amply  vindicated  himself  on 
the  main  question,  Sir  James  approaches 
the  more  abusive  and  scurrilous  portions  of 
Mr.  Sheepshanks'  pamphlet : 

"  From  the  sneaking  notice  by  the  late 
Council  of  the  Royal  Society,  and  from  the 
impudent  notice  of  the  late  Council  of  the 
Royal  Astronomical  Society,  a  degree  of 
notoriety  has  been  given,'*  says  Sir  James, 
"to  the  *  Defensive  Pamphlet'  which  it 
could  not  otherwise  have  acquired.  I  am, 
therefore,  compelled  to  notice  a  charge  of 
fraud  which  the  late  Reverend  Richard 
Sheepshanks  has  made  against  me,  viz.,  that 
my  dispute  with  the  late  Mr.  Troughton 
was  only  to  evade  my  pecuniary  liabilities 
to  that  gentleman. 

"  Perhaps  the  accompanying  letters  from 
Sir  David  Brewster  and  Mr.  Qwilt  will 
slightly  illustrate  the  degree  of  reliance 
which  ought  to  be  placed  upon  the  asser- 
tions of  the  late  Reverend  Richard  Sheep- 
shanks ! 

*  AttlXLT,  BT  MSLIIOSI. 

'  Feb.  29,  18SS. 

'  My  dear  Sir  James,— Duriog  the  week  which 
T  spent  under  your  roof,  and  especially  during  the 
many  observations  which  I  made  with  the  large 
equatorial  fai  company  with  yourself  and  others,  I 
saw  the  great  distress  and  vexation  in  which  yon 
were  involved,  by  the  instability  of  the  instm- 
ment.  I  had  heard  also  from  others,  that  Mr. 
Troughton  had  suffered  equal  vexation  from  the 
same  cause ;  and  I  therefore  felt  an  unusual  de^ 
gree  of  interest  in  the  measures  which  were  pro- 
posed to  remove  the  recoil  of  the  telescope. 

'  On  the  day  when  Mr.  Slmms  came  to  the  ob* 
servatory  to  apply  the  friction  rollers,  I  recollect 
well  your  having  requested  me  to  impress  upon 
him  the  necessity  of  making  every  exertion  to 
render  the  instrument  fit  for  observation,  and  to 
hint  to  him  how  injurious  a  failure  in  this  respect 
would  be  to  his  professional  reputation.  You  had 
more  than  once  stated  to  toie  your  conviction,  thst 
no  good  would  be  derived  from  the  application  of 
the  frtction  rollers,  and  I  was  therefore  anxious 
to  be  present  at  the  trial  of  them. 

*  With  this  view,  I  spent  a  long  time  in  the  ob- 


servatory  with  Mr.  Slmms;  haviiig  quitted  it,  I 
returned  frequently  during  the  day.  I  found  Ifr. 
Simms  perf^tly  sensible  that  the  Instrameat  was 
a  failure,  and  exceedingly  anxious,  both  on  yooi 
account  and  for  the  sake  of  his  professional  name* 
to  give  It  the  stability  which  Is  required.  He  an- 
ticipated great  advantages  ftom  the  rollers;  but 
after  the  numerous  experiments  which  were  made 
in  my  presence,  and  in  whleH  I  assisted,  I  was 
perfectly  convinced,  and  he  seemed  to  be  so  also, 
that  the  cause  of  the'  recoil  could  not  be  removed 
by  such  means.  We  discussed  the  hypothesis  of 
a  momentary  twist  In  the  frame  arising  from  the 
elasticity  of  the  materials;  and  with  the  view  of 
throwing  some  light  on  the  subject,  he  applied  a 
telescope  with  a  micrometer,  which  he  had 
brought  with  htm  for  the  purpose.  The  observa- 
tions, however,  did  not  indicate  any  perceptible 
change  of  form. 

'  If  I  recollect  rightly,  you  were  in  London 
when  these  experimenta  were  going  on:  anA 
upon  your  return  I  mentioned  to  you  all  that  bad 
been  done  In  the  obserratory.  On  this  and  ob 
other  occasions,  I  remember  your  stating  to  me 
that  vou  had  offered  to  pay  Mr.  Troughton  all 
that  he  had  expended,  provided,  that  he  would 
adopt  the  plan  ef  the  five  feet  equatorial,  which 
you  had  from  the  first  thought  the  best,  Imt 
which,  in  deference  to  Mr.  Trottghton*s  opinion, 
had  been  abandoned. 

*  At  dinner,  the  whole  subject  was  diaeusaed 
between  yourself,  Mr.  Simms,  and  me;  and  I  re- 
collect that  you  expressed  yourself  In  the  strong- 
est manner,  both  in  reference  to  the  total  obstruc- 
tion of  your  own  observations,  and  to  the  Influ- 
ence which  a  (Js^ure  In  rectifying  the  lastmment 
would  have  on  his  professional  character. 

*  Such  is  the  substance  of  what  I  diatlnetly 
recollect;  much  more  was  said  on  the  sub^t, 
and  if  I  were  near  you,  I  dare  sajr  yon  might 
recall  a  great  deal  of  It  to  my  remembrance. 

*Iam. 
'  Ever  most  faithfully  yours, 

*  To  Sir  James  South.'  *  D.  BmawsTSR.* 

'  20,  Abingdon-street, 
'/an.  16M,  1833. 
'  '  Dear  Sir  James,— In  answer  to  yonr  favour  of 
yesterday,  I  have  to  observe  to  you,  that  previous 
to  your  journey  to  Russia,  In  my  conversations 
with  Mr.  Simms,  relative  to  the  equatorial,  he  has 
more  than  once  expressed  to  me  his  regret  at  its 
unfortunate  failure,  and  hU  surprise  at  year,  great 
patience  and  forbearance  with  his  firm ;  and  most 
particularly  did  he  so  on  one  occasion  when  walk- 
ing home  from  your  house,  and  with  an  expres- 
sion to  me  of  the  unpleasant  feeling  he  had  a«  to 
the  amount  of  the  cost  compared  with  the  iaelB- 
clency  of  the  work  done.  M  v  recollection  of  this 
last-named  conversation  is,  from  aeeldeBtal  cir- 
cumstances, particularly  strong. 

*  Believe  me,  dear  Sir  James, 

'  Yours  very  falthfhlly, 

*  To  Sir  James  South.'  '  Jos.  Owilt.* 

"On  the  18th  of  October,  1833,  Messrs. 
Troughton  and  Simms,  in  a  letter  to  Messrs. 
Few  and  Co.,  offered  to  leave  the  matters  in 
difference  to — using  their  own  language — 

'  Indifferent  and  unquestionable  judges,  for  In- 
stance, the  Astronomer  Royal,  Sir  John  Henchel, 
Mr.  Bally,  Captain  Kater,  Captain  Beaufort,  Cap> 
tain  Smyth,  ftc. ;  or  by  a  certain  number  of  re- 
ferees appohited  on  each  side.' 

"  On  the  SOtli  of  October,  1833,  Messrs. 
Few  and  Co.,  in  a  letter  to  Messrs.  Trough- 
ton  and  Simms  stated  { 

<  Sir  James  South  would  not  ol^t  to  a  refer- 
ence of  the  entire  case  to  the  gentlemen  named  bi 
your  letter  of  the  18th  Inst. ;  but  as  from  the  eir- 
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eanttMie*  of  Mr  John  Herschcl  beiog  under 
early  eng agemonts  to  quit  the  country,  we  appre- 
hend it  would  be  impouible  for  him  to  give  his 
attention  to  it.  Sir  James  would  propose  the  sub- 
stitution of  the  name  of  Dr.  Robinson,  of  Armagh, 
for  that  of  Bir  John  Hersehel :  we  write  on  the 
auumptlon  that  he,  and  all  the  others,  will  con- 
sent to  become  referees.' 

"  Tlie  offer  made  on  the  18th  of  October 
by  Messrs.  Troughtoa  and  Simmi  was,  how- 
ever, after  its  substantial  acceptance  by 
Messrs.  Few  and  Co.  on  the  80th  of  Octo- 
ber,  withdrawn,  by  a  letter  from  Messrs. 
Chisholme  and  Co.  to  Messrs.  Few  and  Co., 
of  which  the  following  is  a  copy: 

'  64,  LIncoln's-inn-flelds. 
•  Dte.  Srrf,  18SS. 
<  Dear  Sirs,— We  beg  to  propose  on  behalf  of 
Messrs.  Tronghton  and  Bimms,  to  refer  all  mat- 
ters in  dIfiiMenee  between  them  and  Bir  James 
South  to  the  determination  of  a  Sergeant  or  Bar- 
rister-at-Law,  to  be  mutually  agreed  on,  Messrs. 
Tronghton  and  Bimms  having  liberty  of  access  to 
the  equatorial  with  thoir  workmen  and  scientlilc 
ftriends,  at  such  times  and  under  such  condilious 
and  restrictions  as  the  arbitrator  shall  direct,  for 
the  purpose  of  putting  the  instrument  into  worlc- 
ing  order,  and  of  adjusting  the  same  with  the  use 
of  Sir  James's  large  object  glass.  Should  your 
client  agree  to  this,  we  will  prepare  and  send  you 
the  draft  agreement  for  your  perusal. 
« Wo  are.  dear  Sirs. 

*  Yours  obediently, 

'  CBXSBOLMB,  HALIi>  fr  QXBSOV.' 

"  To  (his  letter  Messrs.  Few  and  Co.  re- 
turned the  following  answer  to  Messrs. 
Chisholme  and  Co. : 

'  Covent  Garden, 
*  Dec,  1th,  1833. 
'  Dear  Sirs,— We  take  shame  to  ourselves  for 
not  earlier  replying  to  your  favour  of  ^he  8rd,  by 
stating  that  we  cannot  advise  Sir  James  South  to 
refer  such  a  subject  to  any  gentleman  of  the  bar, 
satisfied  that  sclentifle  persons  can  alone  be  com- 
petent to  do  Jostlce  to  either  party,  and  such  cer- 
tainly at  one  time  appeared  to  be  the  opinion  of 
your  clients. 

*  We  have  only  to  repeat  our  readiness  to  refer 
all  questions,  as  stated  in  our  letter  of  the  SOth 
October  to  Messrs.  Tronghton  and  Simms. 

'We  are,  dear  Sirs, 

*  Yours,  ftc., 
'  Few,  Hamiltow,  fr  JFnw.' 

*'  On  the  12th  of  December,  1833,  Messrs. 
Chisholme  and  Co.  sent  a  letter,  of  which 
the  following  is  a  copy,  to  Messrs.  Few  and 
Co.: 

*  tit  Uneoln's-inn^fields. 

*Doar  Sirs,  — Messrs.  Tronghton  and  Bimms 
and  Sir  James  South.  As  you  altogether  decline 
a  reference  to  a  barrister,  and  as  we  cannot  advise 
our  clients  to  accede  to  the  reference  proposed  by 
yon,  we  are  driven  to  the  other  alternattTe,  of 
eommenctng  an  aotlon. 

*  We  enclose  process  for  your  undertaking, 
which  we  presume  you  will  give. 

*  We  remain,  dear  Sirs, 

•  Yours  lUthAiUy, 
*  CHisaoi.MJB,  Hali,  fr  OlBSOV.' 

*'  It  is  upon  these  facts  that  I  have  been 
aoottsed  by  the  late  ReTerend  Richard  Sheep. 
shanks,  in  hii  'DefensiTC  Pamphlet,'  of 
being  a  '  shabby,  shuffling  debtor.' 

'*The  RcTcrend  Richard    Sbeepshanki 
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has  also  stated  in  his  '  Defensive  Pamphlet,' 
that  *  the  only  remark  which  he  [Tronghton] 
made  during  the  contest  was,  that  I  had  not 
acted  with  sufficient  vigour  towards  Sir 
James.  *You  should  have  arrested  him,' 
he  said ;  '  the  fellow  has  a  white  feather. 
Frasi  arrested  him,  and  got  paid.' 

**  Frasi  never  arrested  me  ;•  and  the  fol- 
lowing  copy  of  a  letter  which  I  received 
flrom  Mr.  Seaward, f  who  was  conversant 
with  all  the  facts  of  the  case,  will  establish 
the  malice  and  falsehood  of  the  language  in 
the  foregoing  extract : 

*  Canal  Iron  Works, 
« MQTch  HM,  1837. 

'  Dear  Sir,— I  am  truly  surprised  at  the  contents 
of  your  letter  of  this  date,  that  circumstances 
should  have  occurred  to  render  it-necessary  for 
you  to  Inquire  of  me  whether  your  conduct  to- 
wards Mr.  Frazl  on  the  subject  of  the  lar^  dome 
of  your  observatory  was  incompatible  with  the 
feeflnffs  of  an  hononrable  roan,  or  inconsistent 
with  the  sentiments  of  a  gentleman :  sneh  I  un* 
derstond  having  l>een  insinuated  against  you  by 
Messrs.  Sheepshanks  and  Simms,  through  their 
counsel,  Mr.  Starkie. 

'  I  remember  perfectly  well  having  been  intro- 
dneed  to  you  by  Mr.  Simms,  for  the  purpose  of 
olTering  you  my  advice  and  assistance,  among 
other  thinKS,  respecting  the  claim  of  Mr.  Frazl  for 
work  done  to  the  large  dome,  and  in  which  clntm 
I  must  say  you  had  great  reason  to  be  dissatisfied. 

'  You  adopted  my  recommendation  in  the  set- 
tlement of  that  claim,  and  it  is  with  the  greatest 
pleasure  that  1  can  bear  testimony  to  your  gentle- 
manly and  honourable  conduct  throughout  that 
transaction ;  and  I  will  most  cheerfully  attend  to 
state  the  same  on  oath,  if  you  shall  And  it  neces- 
sary for  me  tb  do  so. 

'  I  am,  dear  Sir, 
'  Your  most  obedient  Servant, 
'John  Sbawauu.' 

'  To  Sir  James  South,  F.R.8.,  fte.  &c.' 

(To  he  coiUinued,) 
—    ♦ 
THE  CALORIC  ENGINE: 

CAPTAIN   ERICSSON'S   RECENT   PATENT. 
BY   AN   AMERICAN    ENGINEER.X 

Tins  last  modification' of  the  caloric  en« 
gine  presents  very  remarkable  features.  In 
common  with  the  engines  of  the  caloric 

•  «« I  may  here  observe,  that  durlnv  the  con- 
tinuance of  my  disputes  with  the  late  Mr.  Trough- 
ton,  I  Implicitly  followed  the  advice  of  my  ftiends 
—Admiral  Sir  Francis  Beaufort,  Mr.  Joseph  Gwilt, 
the  Kev.  Dr.  Robinson,  Mr.  Babbage,  the  late  Dr. 
J.  Boott,  and  the  late  Mr.  Francis  Bally.  And  hi 
my  controversies  with  Mr.  Frasi,  I  acted  under 
the  advice  of  Mr.  Seaward.  Mr.  Simms,  Sir  Francis 
Beaufort,  Mr.  Joseph  Owllt,  Mr.  Babbage,  the  Iste 
Dr.  J.  Scott,  the  late  Mr.  Frsnols  Baily,  and  the 
late  Mr.  Troughton." 

t  "  Until  Mr.  Simms  introduced  me  to  this  dls. 
tinguished  engineer,  I  had  not  the  honour  even  of 
his  personal  acquaintance.  He  represented  him 
to  me  as  a  man  of  the  highest  integrity  and  of  the 
soundest  judgroent-^nd  that  to  hfin  I  might  eon- 
fldetho  examination  of  Frast's  '  soandalons  bill' 
beyond  any  civil  engineer  with  whom  he  was  ae- 
quainted.*' 

t  Tho  following  paper  vras  written  in  eonse- 

Juence  of  the  appearanoe  of  an  artlele  in  the 
llmlraUd  London  Nmt  of  the  S3rd  February,  by 
Mr.  Bonme,  which  has  given  great  oflbnee  to  tho 
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fthip,  which  excited  such  lively  interest  in 
the  commercial  world,  this  engine  retains 
the  heat  of  the  air  passing  off  from  the 
working  oylinder  to  the  cold  air  entering 
the  heaters.  This  transfer  of  the  caloric 
from  the  air  that  has  performed  its  duty,  to 
the  air  which  enters  the  machine,  Captain 
Ericsson  accomplishes,  in  this  instance,  by 
the  same  means  adopted  in  his  original  en- 
gines, in  1 833,  the  escaping  hot  current 
sweeping  the  exterior  of  a  series  of  tubes 
whilst  the  cold  current  traverses  their  in- 
side on  its  way  to  the  heaters.  By  this 
method  the  engine  is  rendered  chiefly  de- 
pendent on  the  heat  which  in  the  steam 
engine  is  wasted. 

The  apparatus  which  efiects  this  great 
object  has  been  termed  by^tlie  inventor  a 
regenerator,  and  the  entire  machine  a 
caloric  engine — ^very  appropriate  terms  cer- 
tainly, for  although  the  steam  engine  is 
also  a  caloric  engine,  the  application  of  the 
heat  in  it  is  not  direct.  The  new  motor,  on 
the  contrary,  applies  the  heat  directly  to 
the  acting  medium,  besides  returning  it, 
and  is  therefore  emphatically  a  caloric  en- 
gin^e. 

Fig.  1. 


The  utility  of  the  regenerator  has  been 
questioned  by  many,  but  approved  by  high 
authorities,  such  as  Regnault.  OtherSf 
again,  have  contended  that  the  inventor 
claims  for  it  properties  akin  to  the  chimera 
of  perpetual  motion — a  most  inconsistent 
assertion,  as  the  fall  of  temperature  by  ex- 
pansion  proved  to  be  very  considerable  in 
the  trial  engine  of  1833,  the  question  of 
returning  the  heat  by  the  regenerator  being 
then  fully  discussed,  by  Ure,  Faraday,  and 
Lardner,  who  all  examined  the  engine  and 
admitted  what  the  inventor  claimed  for  the 
regenerator.  Professor  Faraday,  at  that 
time,  lectured  before  the  Royal  institution 
on  a  model  regenerator,  famished  by  Cap. 
tain  Ericsson.  Faraday  is  not  a  man  to 
propagate  ideas  involving  perpetual  mo- 
tion. 

The  annexed  diagram,  representing  the 
modified  caloric  engine  recently  patented 
by  Captain  Ericsson,  exhibits  the  principle 
and  mode  of  operation  at  one  view.  The 
mechanism  for  moving  the  pistons  has  been 
omitted  in  order  not  to  divert  the  mind 
from  the  essential  features  of  the  combina- 
tion. 

Fig.  2. 
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Fig.  4. 


"  a  represents  the  cylinder  open  at  one  end ; 
b  and  e  the  working  and  supply  pistons,  the 
latter  performing  twice  the  motion  of  the 
former ;  d,  heater,  acted  upon  by  a  furnace;  e, 
vessel  connecting  ihecylinder  with  the  heater; 
/,  pipe  for  carrying  off  the  heated  air  from 


friends  of  Captain  Ericsson.  Tb«  writer  is  an 
nainent  encine  uaoulaeturer,  and  proprietor  of 
oertain  works  in  New  York.  He  hat  known 
Captain  Ericsson  for  sixteen  yeart,  and  con- 
structed leveral  of  hlseafines;  bis  remarks  wiil 
tkerefore  be  read  with  interest.    For  this 


we  give  place  to  thess,  without  professing  to  give 
ohr  sanetioil  to  aU  Ihey  convey'— Ea.  M.  if. 


the  cylinder.  The  operations  of  the  engine 
will  be  readily  understood.  Charge  e  and  d 
with  air  of  1 5  lbs.  pressure  to  the  square 
inch,  and  load  the  regulator,  k,  according 
to  that  pressure ;  set  the  valve,  ^,  as  shown 
in  fig.  1,  and  then  move  both  pistons  from 
the  position  assumed  in  that  figure,  to  that 
exhibited  in  fig.  2.  The  result  of  this  move- 
ment will  be  the  expulsion  of  the  air  be- 
tween  e  and  the  bottom  of  the  cylinder, 
and  the  charging  the  space  between  the  two 
pistons  with  fresh  air  entering  through  the 
valve,  t.  The  valve,  g,  being  thus  set,  aa 
shewn  in  fig.  2)  the  lM«tcd  compressed  «ir 
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from  dt  will  force  the  pUton,  e,  towards  b, 
until  an  equilibrium  of  pressure  is  esta- 
blished. The  movement  of  e  being  then  con- 
tinued by  auxiliary  means  until  it  reaches 
h,  the  eold  compressed  air  will  pass  from 
the  cylinder  through  the  ?alTe,  h,  into  the 
vessel,  e,  whilst  the  space  vacated  by  c  will 
be  filled  with  hot  air  of  equal  tension.  The 
TaWe,  g,  being  then  elosed,  as  in  flg.  3,  and 
the  working  piston,  h,  liberated,  both  pis- 
tons will  move  together  by  the  eicpansiTe 
force  of  the  confined  hot  air  towards  the 
open  end  of  the  cylinder.  It  will  be  rea- 
dily conceded  that  no  other  force  can  be 
expended  in  this  operation  than  that  inci- 
dental to  friction,  since  each  piston  either 
moves  in  eauilibrium  or  exerts  mstfiil  force* 
The  remarkable  object  then  obtained  by 
Captain  Ericsson's  new  invention  is  the 
compiessiou  of  the  cold  air,  and  the  charg- 
ing the  heated  against  a  pressure  of  15  Ibsi, 
without  expending  any  force  apart  from 
overcoming  friction.  The  inventor,  how- 
ever, accomplishes  still  more;  he  sustains 
a  working  pressure  of  30  U)s.  iu  the  engines 
he  has  built,  by  making  the  supply  piston 
perform  the  full  inward  stroke  during  the 
period  occupied  by  the  working  piston  in 
making  half  stroke,  thereby  causing  a 
greater  amount  of  air  to  be  drawn  in  between 
the  two  pistons,  and  at  the  same  time  a 
compression  ii  in  the  cylinder  of  7)  lbs. 
This  compression,  of  courM  equal  to  an 
absolute  tension  of  22|  lbs.,  will,  under  an 
elevation  of  temperature  of  300^,  maintain 
in  the  heater  a  working  pressure  of  80  lbs. 
above  the  atmospheric  resistance.  The  force 
exerted  by  the  working  pistons  under  this 
arrangement,  it  will  be  seen,  continues- 
during  the  entire  stroke,  commencing  with 
30  lbs.,  and  ending  with  an  effective  pros- 
sure  fully  as  great  as  in  expansive  steam 
engines.  The  resistance  encountered  on  the 
return  of  the  working  piston  is  confined  to 
half  of  its  stroke,  the  counterforce  being  at 
the  end  only  half  atmospheric  pressure,  and 
the  mlan  resistance  for  the  entire  return 
stroke  less  than  2  lbs.  to  the  square  inch. 
The  force  exerted  by  the  supply  piston 
duiing  its  return  movement,  acts  during  a 
space  nearly  equal  to  half  the  stroke  of  the 
working  piston,  commencing  at  22  lbs., 
and  diminishing  according  to  the  law  of 
expansion*  An  analysis  of  these  foroea 
will  be  found  in  Hg.  4,  in  which  the  areas 
/,  m,  «,  o,  and  r,  #,  f,  represent  the  power 
produced,  and  the  area,  p,  m,  q,  the  expen- 
diture. 

The  magnitudes  of  the  areas  thus  pre- 
sented to  the  eye,  express  exactly  the  rela- 
tive amount  of  power  exnanded  and  of  power 
produced,  the  former  bemg  but  a  fraction  of 
the  latter. 

The  advantage  resulting  from  the  mere 


proportion  thus  exhibited  of  force  imparted 
to  the  machine,  and  force  expended  iu 
compressing  the  cold  air,  is  by  no  means 
apparent  to  those  who  merely  theorise  in 
the  matter.  Indeed,  C»ptain  Ericsson's 
disappointed  expectation/in  relation  to  the 
caloric  ship,  is  solely  to  be  attributed  to  his 
disregarding  the  sise  of  the  supply  ovlin- 
ders,  on  the  strength  of  his  theoretical  de- 
duction  that,  however  great  the  force  ex- 
pended in  compressing  the  air,  it  would  be 
returned  by  the  working  cylinders  inde- 
pendently of  heat  The  di&rential  force 
of  the  gigantic  pistons,  considered  by  itself, 
certainly  appeared  most  satisfactory,  but 
proved  too  precarious  in  practice.  The 
resisting  force  within  the  machine  was  too 
great  in  proportion  to  its  entire  motive 
energy — there  was  not  margin  enough  to 
meet  the  unavoidable  losses  in  practice. 
Already  six  engines  have  been  built  under 
the  recent  patent,  with  cylinders  varying 
fVom  13  to  40  inches  diameter,  all  of  which 
are  now  under  trial.  One  of  these,  an  eu- 
gine  with  cylinders  of  30  inches  diameter, 
finelv  executed,  and  working  with  peculiar 
regularity  and  smoothness,  is  intended  for 
Europe. 

Altogether,  Captain  Ericsson  has  built 
twenty-seven  engines,  in  New  Town,  ac- 
tuated by  heated  air,  iwent^-five  of  which 
the  writer  has  seen  in  operation.  The  vast 
labour  expended  in  planning,  independently 
of  execution,  can  only  be  appreciated  by 
those  who  are  acquainted  with  the  wide 
range  of  Captain  Ericsson's  experiments, 
and  the  diversity  of  form  and  combination 
of  tliese  engines,  destined  shortly  to  super, 
sede  steam  as  a  mechanical  motor. 


FAIRBAIRN  AND  HASLEM'S  IM- 
PROVEMENTS  IN  RAILWAY 
WHEELS  AND  LOCOMOTIVE 
ENGINES.* 

Messrs.  W.  A.  Fairbairn  and  O.  Has- 
LEH,  of  Manchester,  have  recently  patented 
an  invention  which,  in  the  first  place,  has 
for  its  object  the  production  of  certain  ar- 
rangements which  will  allow  the  wheels  of 
railway  carriages  to  accommodate  them- 
selves  to  the  curved  portions  of  the  way,  and 
thus  diminish  the  wear  of  their  flanges,  and 
to  provide  also  against  wear  on  tlie  sides  of 
the  axle-boxes.  The  arrangements  consist 
in  giving  liberty  to  the  axle-boxes  laterally, 
within  certain  limits  and  at  certain  times, 
determined  by  a  spring  action  formed  on 
each  side  of  the  axle-boxes,  or  within  the 
jaws  holding  the  axle-boxes,  and  acting  on 
each  side  of  them.  The  spring  action  may 
be  formed  of  vuloaniied  India-rubber  placed 

•  Patent  dated  lUh  October,  1855j 
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in  recesses  in  the  Jaws  holding  the  axle* 
boxes,  which  India-xubber  will  exert  its 
elastic  force  upon  the  sides  of  the  axle- 
boxes  by  acting  against  plates  loosely  fitted 
in  the  recesses  in  the  jaws,  and  coming 
against  the  sides  of  the  axle-boxes.  The 
force  of  the  spring  action  is  intended  to  be 
sufficient  to  keep  the  axles  of  the  wheels  at 
right  angles  to  the  straight  portions  of  the 
railway,  but  to  give  wav  to  the  pressure 
created  by  friction  of  the  rails  upon  the 
wheels  in  curved  portions  of  the  way,  and 
by  this  means  allow  the  axles  to  assume 
that  position  which  will  accommodate  the 
wheels  to  the  curve  of  the  way.  As  the 
spring  action  will  keep  the  axle-boxes  in 
close  contact  with  the  jaws  so  as  to  be  at  all 
times  a  good  fit,  they  will    not   require 
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<*  Ihaing  "  in  consequence  of  wear,  ai  thoio 
do  of  onlinary  arrangement. 

The  improvements  relate,  secondly,  to  ar« 
rangements  in  the  connecting  rods  of  loco- 
motive engines,  and  principally  to  those 
rods  connecting  the  crank  wheels  to  be 
coupled  togpether,  and  they  are  intended  to 
act  as  a  provision  against  undue  strains  to 
which  such  rods  are  subjected.  These  ar- 
rangements consist  in  giving  liberty  to  the 
steps  or  brasses  within  certain  limits,  deter- 
mined by  a  spring  action  arranged  in  the 
slots  of  the  connecting  rods,  of  like  charac- 
ter, and  acting  on  the  steps  or  brasses 
(irhich  may  be  considered  to  represent  the 
axle-box)  in  a  manner  similar  to  that  de- 
scribed above,  in  reference  to  the  axle-box 
arrangement. 


AMERICAN  IMPROVEMENTS  IN  CANNON. 


An  American  gentleman  has  recently  ob- 
tained  a  patent  in  this  and  other  countries 
for  an  inyention  designed  to  increase  both 
the  weight  and  the  force  of  the  projectile, 
without  materially  increasing  either  the 
weight  of  the  gun  or  its  liability  to  burst. 


Two  arrangements  are  employed  in  order  to 
accomplish  this. 

The  first  consists  in  placing  upon  the 
sides  of  the  gun  additional  charge  cham- 
bers, which  are  termed  "  accelerators/'  and 
which  being  charged  with  some  detonating 


materials  explode,  as  soon  as  the  shot  or 
projectile  passes  their  openings,  thereby  suc- 
cessively accelerating  its  rate  of  speed.  The 
gVLii  is  of  any  ordinary  kind  as  respects  the 
form  of  the  bore,  being  either  lified  or  plain, 
breech-loading  or  otherwise.  The  annexed 
engraving  is  a  sectional  elevation  of  a  fire- 
arm constructed  according  to  the  invention. 
The  accelerators  shown  at  o,  are  chambers, 
inclined  to  the  main  bore,  and  pointing  to- 
wards the  muzzle.  In  loading,  a  charge  of 
ordinary  powder  is  put  in,  as  usual,  and  then 
the  shot.  The  accelerators  are  then  charged 
with  powder,  or  gnn-cotton,  or  both,  as  msy 
be.  The  muzzle  is  to  be  covered  with  some 
flexible    material,    as    sheet    caoutchouc, 


clamped  tightly  upon  it,  and  then  the  air 
is  to  be  exhausted,  through  an  opening,  h, 
placed  near  tlie  muzzle,  the  vent,  of  course 
being  closed.  On  firing  the  powder  which  is 
behind  the  ball,  the  latter  is  started  forward 
and  as  it  passes  beyond  the  mouths  of  the 
accelerators,  the  fire  communicating  with 
them,  they  are  also  discharged,  and  of 
course  increase  the  force  whicn  impels  the 
shot.  As  no  air  is  in  the  bore  in  front  of 
the  shot,  thst  cause  of  resistance  is  not  pre- 
sent to  retard  it  The  obstroction  to  the 
projectile  passing  through  the  patch  of 
flexible  material  is  so  slight  as  hardly  to 
need  to  be  taken  into  account.* 


FOREIGN  INTELLIGENCE. 
Scitnt^,  Enginetringt  Architectural,  ^, 


NOTKL    SrSTBM    OT   InON   FURMACES.— 

The  most  ingenious  method  of  M.  Chenot 
is  about  to  be  introduced  by  some  French 
capitalists  in  the  works  of  the  hattin  of 
Charleroi.    The  theory  of  this  procedure 


consists  in  a  teparaiUm  of  the  iron  (spar- 
iron,  manganese-iron,  and  other  ores)  from 
the  surrounding  matrix  by  the  usual  emsh- 
ing  machines,  which  are  then  melted  with 
an  addition  of  coal  in  furnaces  not  higher 


•  P>tM»t  dated  Nov.  5, 1855, 
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than  two  or  three  moire*)  and  haying  only 
low  ehimoeys  instead  of  the  hif^h  hitherto 
uaed.  The  crnshed  ores  are  first  spread 
over  an  endless  piece  of  cloth,  above  whioh 
rotate  three  or  four  rows  of  circular  electro- 
magnets. The  magnets  lift  up  the  particles 
of  iron,  and  move  them  by  the  rotation  of 
the  circles  several  feet  above  the  cloth ;  there 
they  lose  their  magnetic  power  by  the  in- 
terruption of  the  current  and  the  particles  of 
iron  fall  to  the  bottom.  The  other  portion 
of  the  cloth  carries  off  the  non-magnetic 
component  parts  of  the  ore.  The  ores 
(oxydes  of  iron)  are  now  melted  by  a  stream 
of  carbonic  oxygen  gas,  or  in  a  blast  furnace 
(Jlamm^eu),  and  the  pig  iron  thus  obtained 
can  be  converted  by  simple  pressure  and 
subsequent  heating,  into  cast  iron ;  or  the 
compressed  lumps  ean  be  converted  into 
steel  in  the  usual  way.  M.  Chenot's  worka 
have  been  hitherto  at  Clichy,  near  Paris, 
and,  according  to  his  calculation,  he  will 
produce  1000  kilog.  of  pig  iron  with  700 
kilog.  of  charcoal.  If  this  new  procedure 
should  turn  out  satisfactory,  cast  iron  can 
be  produced  without  expensive  furnaces, 
and  no  puddling  will  be  required  for  ob- 
taining wrought  iron. 

Exsiccation  of  the  Marshes  op  Os- 
TiA. — Pio  IX.  proposes  to  dry  up  the  ex- 
tensive marshes  of  Ostia,  by  which  mneh 
useful  land  would  bo  gained  for  agriculture, 
ftc.  So  early  as  the  eighth  century,  St. 
Zacharias  employed  colonists  to  cultivate 
the  jigro  Rowuiuot  and  Pio  VI.  dried  up  the 
Pontine  marshes.  The  neighbourhood  of 
the  fine  castle  of  Ostia,  now  completely 
desolate,  and  covered  by  bulrushes  and 
useless  small  timber,  would  thus  be  made 
habitable. 

Original  Inscription.  —  The  house 
which  has  been  built  for  the  late  F.  L,  /aAit, 
the  German  gymnast,  by  national  subscrip- 
tion, exhibits  this  most  original  inscrip- 
tion :  "  Fruck^  ftti^  fromm,frok,** — Fresh, 
free,  pious,  contented  1 1 

[Commvnkaied  by  Dr.  J.  Lotsky.] 


THE    SMOKE    ACT    AND    THE 
POTTERIES.       - 

We  have  recently  had  submitted  to  us, 
by  Mr.  Woodcock,  the  patentee  of  the  fur- 
nace bearing  that  name,  a  model  of  a  pottery 
kiln  in  which  arrangements  are  made  for 
avoiding  altogether,  or  in  a  great  measure, 
th%  production  of  smoke,  the  object  being 
to  provide  means  for  meeting  the  require- 
ments of  the  Smoke  Act  in  the  extended 
form  proposed  to  be  given  to  it  by  Lord 
Redesdale.  The  improvements  consist  in 
supplying  certain  perforated  plates  or  wire 
gausf,  or  other  similar  materia),  through 


which  air  is  admitted  to  the  kiln  fires.  We 
may  give  an  engraving  of  the  arrangement 
in  an  early  Number.  The  model  will  be  ex- 
hibited at  the  Soiree  of  the  President  of  the 
Institution  of  Civil  Engineers,  on  Tuesday 
evening  next. 

THE  LATE  Mr.  ELIJAH  GALLO- 
WAY,  C.E. 
TiiE  late  Mr.  Elyah  Galloway,  who  was 
well-known  among  civil  engineers,  died  on 
the  4th  of  March  last,  from  a  surgical  ope- 
ration, leaving  a  widow  and  daughter,  the 
latter  of  whom  is  in  an  extremely  delicate 
state  of  health ;  both  are  utterly  penniless, 
and  a  few  friends  of  the  deceased  are  seek- 
ing to  raise  a  small  fund  for  their  benefit. 
The  fund  so  raised  is  to  be  applied  at  the 
discretion  of  Mr.  Fraucia  Pettit  Smith,  of 
Dartmouth- terrace,  Blackoeath,  and  Mr. 
Robert  Few,  of  2,  Henrietta-street,  Covent- 
garden,  who  have  kindly  consented  to  ac- 
cept subscriptions  payable  to  themselves,  or 
to  their  account  at  Messrs.  Carrie  and  Co., 
Bankers,  29,  Cornhill.  We  commend  the 
case  to  the  attention  of  our  readers,  many 
of  whom  are  acquainted  with  the  inventions, 
&c.,  of  the  deceased. 


COALS,  CINDERS,  AND  CULM. 

Last  year,  as  appears  from  a  return  just 
printed,  8,858,142  tons  of  coals,  cinders  and 
culm  were  shipped  coastwise  to  other  ports 
in  the  kingdom,  and  37,902  tons  of  patent 
fuel.  The  total  quantity  of  coal,  cinders, 
and  culm,  exported  in  1855,  was  4,976,902 
tons ;  and  of  patent  fuel,  84,860  tons ; '  the 
value  of  each  having  been  respectively 
2,446,341/.,  and  58,985/.  8,016,868  tons  of 
coals  were  brought  into  London  in  1855, 
coastways,  and  1,162,487  tons  by  inland 
navigation  and  land  carriage. 

Analysis  of  Ornament,  The  Characteristics  of 
Style :  An  Introduction  to  the  Study  of  the 
History  of  Ornamental  Art ;  being  an  Out- 
hue  of  a  Course  of  Sixteen  Lectures  on  that 
Subject,  Originally  prepared  for  the  Qouem^ 
ment  Seb^U  qf  Design  in  tU  years  1848- 
9-50.  By  Ralph  N.  Wornuh.  Lon- 
don;  Chapman  and  Hall,  193, Piccadilly. 
1856. 

This  work  oonstitutes,  not  a  Report,  but 
an  abstract  of  the  substauce  of  Mr.  Wor- 
num's  Lectures,  and  is  designed  as  an  aid 
to  the  student,  to  enable  him  to  make  pro- 
fitable use  of  the  works  in  the  Government 
Library  (of  which  the  author  is  Librarian),  in 
furthcianee  of  a  senei'al  stndy  of  Ornamen- 
tal Art.  It  is  ifiustrated  by  a  number  of 
excellent  illustrative  cuts  engraved  by  the 


492 


Ma«uloe. 


PATKNT  FUBNAOES. 


iiSaSuSSf. 


female  students  of  the  wood  engrftviog  clase 
at  Marlborough  House. 

It  must  not,  however,  be  understood 
from  what  we  have  said,  that  the  work  is 
a  mere  catalogue  of  existing  books;  on 
the  contrary,  it  contains  a  good  oulline 
of  the  principal  styles  of  ornamental  art, 
and  of  the  varieties  into  which  these  have 
from  time  to  time  been  developed,  thus 
presenting  both  a  summary  fitted  to  im- 
part to  the  general  reader  a  knowledge  of 
the  leading  features  of  the  study,  and  a 
guide  by  which  the  student  of  the  art  may 
be  conducted  to  the  reoognised  sources  of 
instruction.  As  might  be  ex])ected,  the 
author's  object  is  not  to  criticise  or  im- 
prove ornamental  art,  but  to  expound  its 
principles.  **  We  have  not  now  to  create 
Ornamental  Art,  but  to  /eornit;  it  wss  es- 
tablished  in  all  essentials  longngo  ; "  this  is 
•the  view  with  which  he  has  written  his  trea- 
tise,  and  is,  when  not  distorted,  a  true  one. 
We  are  glsd  to  observe,  however,  that  he  does 
not  omit  to  point  out  forcibly  the  vicious  ten- 
dency  sometimes  exhibited  in  our  modern  or. 
namentation.  lie  stigmatises,  for  example, 
a  gas  jet  in  which  the  flame  proceeds  from 
the  heart  of  a  flower;  a  cup  for  holding  liquid 
formed  of  a  lined  basket  mounted  upon  the 
head  of  an  ox  ;  and  a  bell  made  of  leaves ! 
He  might  also  have  referred,  had  his  object 
been  to  extend  his  criticisms  in  this  direc- 
tion, to  such  cases  as  those  very  common 
ones  in  which  tea  is  vomited  from  the  mouth 
of  a  bird,  &c.  We  even  remember  having 
seen,  in  a  government  establishment,  a  pump 
from  which  the  clear  fresh  water  was  de- 
livered through  the  swollen  nostrils  of  a 
leaden-headed  savage.  We  commend  the  work 
both  to  the  Art-student,  and  to  the  general 
reader  whose  tastes  lead  him  to  an  acquaint- 
ance with  the  principles  of  an  art  which 
daily  multiplies  its  good  and  bad  produc. 
tions  before  the  eyes  of  all. 


WOODCOCK  AND  GARDNER'S 
PATENT  FURNACES.* 
To  the  Editor  rf  the  Mechanic^  Magazine. 
SjR,~In  your  number  of  this  day  Mr. 
Woodcock  has  referred  to  mine  of  the  19ih 
ulL»    and  continues  to  insist  on  the   ne- 
cessity of  bringing  the  gaset  (which  he  too 
often  confounds  with  tmoke)  evolved  from 
the  coal   in  a  furnace,  into   contact  with 
other  heated  matter.    He  may  be  assured 
such  contact  is  unnecessary.    His  meaning 
is  so  distinctly  enumerated  in  the  following 
passage  that  it  cannot  be  mistaken.     He 
says:    "The  peculiar  position  of  the  in- 
verted bridge  compels  the  flame  and  gases 

*  Future  letters  on  tbii  subject  must  be  brief, 
er  tluy  will  not  be  inserted. ~£p.  M,  M* 


to  impinge  vpon  the  ineandeeani  coke  or  car- 
bon lying  upon  the  extremity  of  the  fire 
bars; whilst  the  gases,  as  they  leave  the 
fuel  in  distillation,  are  entirely  surrounded 
by  tmall  jets  of  atmotpkeric  air.**  Here  the 
two  principles  are  clearly  stated.  Now  the 
iatter  cannot  be  the  subject  of  a  patent — 
that  being  the  very  substance  of  the  expired 
patent  of  1839 ;  and  the  mere  recital  of  it, 
except  for  the  purpose  of  ditelaimer,  is 
enough  to  vitiate  any  patent ;  yet  the  whole 
depends  on  these  very  perforated  distri- 
butors. The  former  principle — the  causing 
the  gases  and  flame  to  impinge  en  the  tNeoM. 
descent  fuel — is  altogether  erroneoos,  che- 
mically and  practically.  It  is  even 
strange  how  this  idea  (taken  from  Watt's 
patent  of  1785)  should  continue  to  be  en- 
tertained, contrary  to  all  chemical  know- 
ledge, and  without  proof  of  ita  value  or 
truth. 

For  what  purpose,  it  may  be  asked,  is  the 
flame  and  gas  made  to  impinge  on  the 
incandescent  coke?  The  carbon  of  the 
flame  (the  only  combustible  it  contains)'re- 
quires  no  contact  or  impinging  on  heated 
matter,  being  already  at  the  temperature  of 
3,000^.  For  what  purpose,  then,  except  to 
eool  it  doum,  is  it  to  be  furced  against  a 
body  of  fuel  which  must  be  much  lower  in 
temperature  f  Thus  of  the  two  prineiples 
or  objects  dwelt  on  by  Mr.  Woodcock,  the 
one,  the  introducing  the  air  by  numerous 
small  jets  cannot  now  be  claimed  by  any 
patentee;  the  other,  tbe  impinging  on 
heated  fuel,  is  not  worth  a  thought. 

Mr.  Woodcock  "  contends  for  cold  air  to 
the/tfel,  but  hot  air  to  the  gases.'*  Wliy 
this  distinction  ?  The  conditions  of  com- 
bustion  are  the  same  in  both.  The  body  to 
be  consumed  is  either  the  hydrogen  or  tbe 
carbon  of  the  gas.  Now,  onee  ignited,  the 
process  of  combustion  in  both  is  cmttimmoms, 
so  long  as  the  contact  with  air  is  continu- 
ous, as  we  see  in  ordinary  gas  burners. 
Combustion  is  carried  on  not  by  heat  de- 
rived  from  any  eztraneoua  source,  but  by 
virtue  of  the  self-generated  temperature  of 
the  combustible  from  atom  to  atom,  and 
wholly  irrespective  of  heat  from  other 
sources.  With  his  intelligence,  Mr.  Wood- 
cock cannot  fail  to  see  the  double  error  into 
which  he  has  fallen. 

"  It  is  impossible,"  he  reports,  "  to  get  rid 
of  all  smoke  in  an  ordinary  furnace,  without 
causing  the  gases  to  impinge  upon  the  iii- 
oandesoent  fuel  before  they  receive  their  full 
supply  of  oxygen."  I  need  only  say,  tbe  ex- 
perience of  the  last  dozen  years,  and  of  every 
day,  most  distinctly  proves  the  contrary. 
How,  it  may  be  asked,  does  the  gas  in  the 
Argand  lamp  continue  burning  without 
smoke,  and  where  there  is  no  incandes- 
cent   fuel  i    The  mere  observation  of  the 
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eoinbutlioii  of  gas  (eommonljr  called  smoke), 
rising  from  the  coal  in  a  bouse  grate  should 
hsTe  corrected  so  erroneous  an  idea.  We 
there  see  the  gas  rising  out  of  the  black 
masA  of  coal,  converted  into  clear  flame, 
with  perfect  combustion.  It  may  then, 
with  equal  truth  be  asserted,  that  this  gas 
and  flame,  which  we  see  above  the  coal, 
should  be  returned,  and  made  to  impinge 
on  the  incandescent  fuel  within  the  bars. 

Ill  my  last,  I  said,  Mr.  Woodcock  de- 
scribes  his  own  patent  as,  a  "  hanging  bridge 
so  arranged  as  to  cause  the  products  of 
eombuittoH,"  &c.»  and  which  I  observed 
should,  with  more  correctness,  have  been 
''the  products  of  neii-comhuation/'  He 
now  asks,  "  Why  I  thus  corrected  his 
words?"  Manifestly,'  because  the  pro- 
ducts of  couibttstion  must  be  McombusHMe, 
and  eannot  require  the  use  of  the  jets  of  air  ; 
whereas,  the  aoM-eonsumed  parts  are  those 
which  do  require  the  air  to  effect  their  own 
combustion.  Again,  he  asks,  "  What  are 
the  products  of  non-combustion  ?  "  In  the 
ease  under  consideratioir  they  are — the  un- 
eonsumcd,  cooled  down,  atoms  of  carbon 
of  the  ^ast 

Agam,  Mr.  Woodcock  asks,  "  How  does 
Mr.  Williams  prove  that  the  gases,  after 
having  left  the  source  of  their  generation, 
and  having  been  in  contact  with  the  boiler, 
are  at  the  heat  of  incandeseence,  and  if  they 
are  so,  how  is  it  that  the  carbon  is  developed 
in  the  furnace  in  the  shape  of  smoke  ? "  I 
fear  Mr.  Woodeock  has  misapprehended 
what  was  said.  The  carbon  of  the  gas,  I 
stated)  MfhUe  in  ike  ttaie  rf  jUune^  is  at  the 
high  temperature  of  ineandesceBoe,or  3000**. 
Contact  with  the  boiler  would,  more  likely, 
reduce  its  temperature  to  that  of  sooty 
matter. 

But  carbon  is  not  developed  fn  thefmmace 
in  the  shape  of  smoke.  It  is  qfter  it  has 
passed  the  furnace,  and  has  been  ccoled 
down,  without  combustion,  that  it  assumes 
that  form.  Mr.  Woodcock  concludes  with 
stating,  tliat  **  He  gives  the  requisite  sup. 
ply  of  air  rfier^^noi  hrfore  contact  with  the 
incandescent  fuel."  Now,  this  is  the  graveat 
error  of  alL  The  air  should  be  brought 
Into  contact  with  the  flame  at  the  earliest 
possible  moment,  as  seen  in  gas  burners, 
seeing  that  the  high  temperature  of  ita  car- 
bon  is  the  very  element  of  rapid  union  and 
combustion. 

I  am,  Sir,  yours,  &o., 

C«  W.  WiLLUMS* 
Liverpool,  Ma7  10, 1S56. 

To  ike  Editor  i^  the  Meekanice*  Magazine. 

Sir, — It  is  truth  alone  that  is  to    be 

feared  when  arrayed  against  us ;  for  false- 

hood  brings  its  own  rewards     I  will  pro- 

eeed  t»  show  that  Mr.  Woodcoek't  sutet* 


ments,  contained  in  your  journal  of  last 
week,  are  the  contrary  of  facts ;  which  latter 
must  be  purposely  perverted,  or  Mr. 
Woodcock's  statement!  issued  without  cor- 
rect  information  and  inquiry ;  which  latter 
position,  if  it  be  so,  is  more  unworthy  than 
the  former.  I  have  shown  that  Mr.  Wood- 
cock's  patent  consists  of  three  or  four 
several  parts,  with  regsrd  to  each  and  every 
one  of  which  he  can  make  no  claim,  and  that 
he  himself  confesses  with  regard  to  each 
part — *'  it  it  not  new,**  Mr.  Woodcock's  appa- 
ratus  will  be  found  to  supply  air,  not  after- 
wards only,  as  he  represents  both  patenia 
to  do,  **and  at  mine  only  doee,^*  hvX  parti- 
cularly he  claims  the  combined  use  of  a 
perforated  fire-door  to  admit  air  to  the 
jront  of  the  furnace ;  also  air  fiaee  placed  in 
the  interior  qf  the  furnace,  iluU  they  may  be- 
come  highly  heated.  The  injurious  practice 
of  highly  heating  air,  or  bringing  air  iu 
contact  with  highly  heated  substances  be- 
fore entering  the  furnace,  need  not  be  com- 
mented on.  Then  comes  the  afler  supply, 
by  means  of  a  hollow  bridge.  That  air 
admitted  in  the  front  of  a  furnace  only 
produces  evil  results  is  so  generally  un-  * 
derstood,  that  I  provide  with  the  greatest  ^ 
c;ire  to  prevent  ingrett  of  air,  and  amtequent 
cooling  down  of  the  interior  rf  the  furnace. 
Mr.  Woodcock  diatiuguishes  that  my  de- 
fleeting  plate  and  diaphragms  are  set  at  an 
angle  (the  principle  and  effect  of  such  an 
arrangement  is  now  well  understood) ;  he 
then  proceeds  lamely  to  borrow  this,  if  he 
possibly  may,  and  says,  *' occasionally  so 
do  I."  A  reference  to  Mr.  Woodcock's 
specification,  or  the  cut  of  his  apparatus, 
proves  the  absurdity  of  his  statement.  A 
deflecting  plate  is  visible  in  mine,  not  a 
hanging  bridge.  In  conjunction  xvith  and 
facing  the  deflector  will  be  noticed  a 
striking  plate,  of  essential  fitness  in  prac- 
tice. That  the  diaphragms  are  not  bridges 
is  certain;  fori  preserve  the  ordinary  bridge 
unaltered;  in  front  rf  thie  are  placed  the 
diapkragmt,  tet  at  an  angle  in  keeping  with 
the  doctor.  A  bridge  is  to  spread  the  flame 
and  heated  producta,  and  bring  them  iu 
contact  with  the  surface  of  the  boiler.  The 
diaphragmt  certainly  do  not  fulfil  such  an 
office.  I  do  not  claim  the  right  of  placing 
the  deflector  and  diaphragms  perpendicu- 
larly, as  my  specification  ahows.  The  cut 
given  of  Mr.  Woodcock's  apparatus  repre- 
sents the  flame,  bed  on  a  level  with  the  fire- 
bars, thus  giving  double  the  usual  space  for 
the  reception  of  the  '*  non-conducting " 
gaseous  products,  which  possess  great  capa- 
city for  neat;  an  injudicious  arrangement, 
not  to  be  found  in  any  principle  of  con- 
struction. According  to  Mr.  Woodcock's  pro- 
lific ideas,  I  lay  claim  to  all  patents  that  ever 
have  ov  ever  shall  exist  for  the  like  pur- 
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pose  M  xny  own,  tnd  he  confestet  he  quarrelt 
not  with  xny  apparataa,  hut  with  the  greedi- 
ness of  my  claim  ;  but  how  eunninglv  does 
he  out  and  mangle,  twist  and  contrive,  to 
give  his  purpose  and  strength  !  At  least,  he 
should  deal  honestly  with  my  own  written 
words,  and  not  give  those  only  which  appa. 
rently  meet  his  views.  "  To  aU  intents  and 
pwrpotes**  are  words  I  use,  but  only  con- 
Jointly  with  others,  which  others  Mr.  Wood- 
cock burks,  and  would  doubtless  bury 
in  oblivion. 

Have  I  not  more  than  once  through 
this  medium  renounced  Mr.  Woodcock  and 
his  plan  1  Why  should  he  continually  make 
me  present  myself  as  claiming  his  combina- 
tion of  things,  not  novel  nor  his  own  t  Mr. 
Woodcock's  experience  of  my  apparatus  is 
the  most  ourtuled  and  illucid  that  could 
possibly  exist;  the  statements  which  he 
offers  as  his  experience  I  can  positively 
deny.  No  person  has  complained  of 
the  success  or  incompleteness  of  my  ap- 
paratus, nor  has  the  apparatus  ever  given 
other  than  the  greatest  satisfaction.  Mr. 
Woodcock  should  publish  names,  that 
we  may  deal  with  his  statements  as  they 
deserve.  **  The  other,"  to  which  Mr.  Wood- 
cock alludes  is  explained  as  follows :  At  the 
London  Zine  Mills  was  a  tubulated  boiler, 
with  internal  fire-box,  one  which  had  been 
constructed  on  the  assumption  that  it  would 
consume  ita  own  smoke ;  failing  to  do  so, 
Tarious  smoke-preventing  apparatuses  were 
applied  without  success;  the  boiler  was  pro- 
nounced  incurable.  I  undertook  at  my 
own  risk  to  effect  the  cure,  and  succeeded. 
Our  usual  deflector  plates  not  being  adapt- 
able, owing  to  the  unusual  diameter  of  the 
internal  fire-box  (nearly  6  feet),  it  was  ar- 
ranged that  a  temporary  deflector  should  be 
fitted  up  to  prove  the  fact,  and  that  in  the 
meantime,  one  of  our  improved  and  perfect 
constructions  should  be  prepared.    The  ap- 

^aratus  answered  most  perfectly,  and  is 
ighly  commended  by  my  clients  and  their 
engineer.  The  diaphragms  at  that  time 
fitted,  now  stand  as  good  as  ever,  will 
remain  and  await  the  new  deflector,  which, 
for  all  I  know  to  the  contrary,  is  now  ap- 
plied. At  the  factory  of  which  I  am  now 
•peaking,  an  apparatus  was  fitted  (but 
not  by  me)  more  resembling  Mr.  Wood- 
cock's \  it  was  pulled  out  as  valueless  in  less 
than  ten  hours  after  it  was  completed. 

The  communication  to  which  Mr.  Wood- 
cook  refers  as  **  forwarded  by  Professor 
Gardner  to  Mr.  — /'  is  another  beautiful 
example  of  Mr.  Woodcock's  unscrupulous 
anxiety  to  catch  at  every  straw,  although 
never  ao  unjust.  This  communication  was 
addressed  to  Mr.  Field,  printing  ink  manu- 
facturer, by  Professor  Gardner  to  prevent 
the  prying  curiosity  of  such  miscbievotts 


individuals  as  Mr.  Woodcock.  It  ran  to  thia 
eflbct:  **Tht  Mr.  Field  was  not  to  allow 
any  person  to  examine  my  new  apparatus 
for  removing  the  noxi&tu  fjjjUula  arUhg/rom 
tforuuh  making  and  other  jtroeeeeee,  without 
my  order ;"  it  being  my  intention  to  se- 
cure by  letters  patent.  Mr.  Field  was  cer- 
tainly indicted  for  a  nuisance,  but  not 
arising  from  smoky  chimneys,  but  from 
the  varnish  making  process.  Many  eon- 
trivances  which  had  been  attempted  by  Mr. 
Field  having  in  all  instances  to  that  time 
failed,  Mr.  Field  consulted  me  profes- 
sionally ;  the  result  was  anything  but  that 
which  Mr.  Woodcock  states.  We  fortunately 
devised  a  most  perfect  apparatus,  by  the  aid 
of  which  the  whole  of  the  business  proceeds 
without  annoyance,  as  the  following  letter 
addressed  to  me  about  that  time  will  prove : 

"  Printing  Ink  Manafkctory, 
"  llaldeo-lsne,  King'v-eion. 
•<  London,  February  25, 18Sf. 
''  Sir, — I  have  the  pleasure  of  informing 
you  that  your  apparatus  for  preventing  the 
*  tmell,*  was  approved,  of  by  Dr.  Odling,  of 
Guy's  Hospital,  and  tlie  summons  for  the 
nuisance  was  discharged  this  day. 
*•  I  am.  Sir, 
"  Your  obedient  Servant, 
"  For  M.  A.  Field, 
"  Wm.  Staples." 
'<  To  Profeisor  Gardner." 
Can  W9  wonder  at  Mr.  Woodcock's  re* 
posted  assertions,  calling    for    correction, 
when  he  stay  a  not  at  any  means  by  which 
he  thinks  he  can  inflict  an  injury  ?     Again, 
I  am,   and  was  under  engagement,    at  a 
public  institution,  in  London,  to  lecture  on 
the  "  smoke  question,"  and  my  readineaa  to 
give  publicity  to  Mr.  Woodcock's  invention, 
amongst  many  others,  showed,  at  least,  as  I 
intended  it  should,  that  I  was  impartial — 
that  I  considered  no  man  my  opponent,  but 
desired  to  give  place  to  all.    I  would,  in 
conclusion,  refer  to  one  other  remark  of 
Mr.  Woodcock's,  although,  perhaps,  not  ad- 
dressed  to  me,  in  which  he  advocatea,  as  his 
principle,  the  absorption  of  the  visible  car- 
bon by  the  oarbonio  acid.    Is  this  one  of 
the  luminous  points  upon  which  Mr.  Wood- 
cock was,  in  a  former  letter  so  careful  of 
speaking,  lest  he  should  relieve  our  dark- 
ness, which  latter  he  declared  was,  to  him, 
so  evident !   If  so,  we  can  only  regret  that, 
wete  we  to  estimate  "  consulting  engineers  '* 
by  Mr.  Woodcock's  capacity,  they  would 
be  Anything  but  bright  specks  in  the  middle 
of  the  nineteenth  century.  The  mere  process 
of  absorption  of  carbon,  by  carbonic  acid, 
would  tend  to  absorb  a  considerable  amount 
of  heat,  instead  of  devdoping  this  neees. 
sary  agent,  which  could  not  be  equivalently 
returned  by  the  ader  combustion  of  the 
gaseous    compound   of  carbon  j    a   point 
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wberein,  I  tratt,  Boae  may  he  found  tuf- 
ficiently  fooliih  to  copy  Mr.  Woodcock. 
Thii  is  the  double  furnace  principle  wiih  a 
Tengeance,  the  economy  of  which  is  too 
veil  known  to  be  trusted. 

I  am,  Sir,  yours,  &c., 

Edw.  V.  Gardner. 
Laboratoiy  of  Sebool  of  Chemistry, 
24,  Norfolk-street.  Middtesox  Hospital. 
May  14, 1856. 

MECHANICAL  LOCOMOTION. 

To  the  Editor  qf  the  Mechanics*  Magazine. 

Sir, — I  do  not  clearly  perceive  whether 
Mr.  Rock  puts  forward  hia  explanation  of 
the  motion  of  an  engine,  with  the  crank 
below  the  centre  of  the  wheel,  as  an  attempt 
to  sustain  my  tIow  of  that  problem,  or  as  an 
original  exposition  of  his  own  working  out ; 
but  in  either  case  it  is  concurrent  with,  and 
auxiliary  to,  the  theory  which  I  have 
brought  forward.  As  far  as  regards  the 
case  of  the  crank  below  the  centre,  his 
theory  is  identical  with  my  own,  and  has 
been  repeatedly  propounded  by  me  in  your 
pages.  The  fourth  column  of  his  letter 
consists  of  a  re-statement  of  my  views,  with 
the  exception  that  he  purposely  omits  to 
use  the  terms  '*  fulcrum,"  or  "  lever," 
without  which  it  is  not  possible  to  properly 
explain  the  matter,  and  so  has  made  his 
statement,  as  I  think,  less  intelligible  than 
my  own.  But  when  he  enters  upon  the 
ease  of  the  engine  with  the  crank  aoove  the 
centre,  he  differs  entirely  from  me,  and 
adopting  the  language  of  "  W."  and  others, 
declares  that  the  engine  is  moved  because 
the  wheel  cannot  turn  round  (without  slip- 
ping) without  the  engine  being  moved, 
and  that  it  "is  moved  accordingly,"  which 
might  be  said  with  equal  truth  of  the  wheel 
of  a  wheelbarrow,  though  it  is  perfectly 
clear  that  in  that  case  the  propulsion  is 
caused  by  the  push  at  the  handles ;  and  it 
may  be,  and  I  believe  is,  equally  true  of  the 
engine,  that  the  wheels  are  made  to  turn  bif 
forcee  in  the  enginet  instead  of  by  their  turning 
oausing  it  to  move;  and  Mr.  Hock  has 
already  perceived  it  to  be  so  in  the  under 
stroke.  In  my  previous  letters,  I  have 
pointed  out  that  the  case  of  the  orank  above 
the  centre  is  but  the  converse  of  that  of  the 
crank  below,  and  probably  a  little  more 
study  and  experiment  will  bring  this  home 
to  Mr.  Rock. 

Mr.  Rock  says,  of  the  first  case,  that 
the  pressure  of  the  reaction  against  the 
wheels  causes  them  to  struggle  to  move  ou- 
ward,  yet,  when  he  takes  the  second  case, 
he  describes  the  ssme  force,  when  applied 
to  the  axle  of  the  driving  wheel,  as  having 
no  tendency  to  make  it  revolve,  which  1 
consider  to  be  unsound  and  ft  contradiction ; 


neither  ean  I  admit  the  soundness  or  im- 
portance  of  the  rule  which  he  lays  down  as 
a  matter  of  much  consequence  in  his  preli. 
minary  remarks,  namely,  that  a  locomotive 
requires,  of  necessity,  a  point  of  support, 
besides  that  by  means  of  which  its  progres- 
sion  is  efiected.  I  had  contemplated  that 
point  some  time  ago,  and  perceived,  to  my 
own  satisfaction,  that  a  loeomotive  might, 
theoretically,  be  considered  to  maintain  its 
balance  on  one  pair  of  wheels,  and  that  if  it 
could  move  practically  (as  it  could)  one 
inch  without  the  necessity  of  other  sup- 
ports, they  were  unnecessary  to  the  theory 
of  the  engine ;  besides  which,  the  front  may 
be  conceived  to  reach  down  to  the  smooth 
rails  and  slide  along  upon  them  ;  though,  in 
vaj  remarks,  I  have  always  had  before  my 
nimd,  and  thought  that  every  one  else  hap, 
the  ordinary-  locomotive  (as  stated  in  my 
first  letter)  and  with  its  wheels  complete. 

Mr.  Rock's  letters  have  the  merit,  so  much 
wanting  in  most  of  the  previous  ones,  of 
carefully  and  continuously  taking  up  and 
following  out  the  subject 

*'  W."  docs  not  seem  happy  in  his 
attempte  to  understand  me,  though  I  may 
be  the  party  to  blame.  I  do  not  state  that 
Mr.  Cheverton  deals  him  heavy  blows  for 
not  teking  proper  account  of  the  reaction, 
but  that  I  think  he  will  always  be  laying 
himself  open  to  such  from  Mr.  Cheverton, 
as  long  as  he  neglects  to  take  account  of  it ; 
that  is  to  say,  will  often  be  palpably  in 
error  from  neglecting  to  consider  a  necea- 
sary  condition.  He  also  makes  a  strange 
misteke  in  bis  laat  letter  in  saying  that  the 
nearer  the  rower's  hand  gets  to  the  rowlock 
the  more  ito  pressure  increases,  in  contra- 
diction to  the  fact,  and  to  his  owp  doctrine 
(and  mine),  that  the  oar  is  a  lever  of  the 
second  order.  "  W."  is  also  in  error  in 
ranging  me  among  those  who  denote  them- 
selves "  practical  men."  I  have  nothing  to 
say  as  to  his  remarks  upon  my  boat  theory, 
except  that  I  cannot  be  expected  to  be 
much  influenced  by  them-when  he  tells  us 
that  he  condemns  it "  for  reasons  analo- 
gous to  those  I  have  advanced  in  tho  case  of 
the  locomotive  engine,"  the  said  reasons 
proving,  if  they  proved  anything,  that  tlie 
propulsion  of  wheel-barrrows,  wsggons, 
and  all  wheeled  vehicles  whose  wheels 
cannot  turn  round  without  slipping,  without 
the  vehiole  moving,  is  caused  by  the 
tnrning  of  the  wheels,  instead  of  that  being 
caused  by  the  onward  motion  of  the  vehicle. 

The  parte  which  "  W."  pointe  out  in  loco- 
motive machines,  as  not  being  levers  or 
fulcrums,  do  really  give  a  fulcrum  to  the 
reaction  when  considered  to  operate  against 
the  adhesion  j  bat  no  doubt  there  are  eon- 
necting  parts  between  the  levers  and  faU 
crums,  such  as  rods  and  cords^  which  are 
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not  all  1e?en  or  fuleruma ;  but  then  they 
never  modify  the  force,  and  only  pass  it  on 
or  connect  the  parts  like  the  nails  of  a 
door. 

I  will  conclude  with  giving  an  extract 
from  <'W's."  last  letter,  slightly,  but  I 
think  fairly  altered.  "  How  can  a  force  or 
useful  effect,  applied  in  the  wheel  around 
the  rim,  be  directly  effective  iu  propelling 
the  engine  ?  It  must  be  transmitted  to  the 
engine  itself  by  some  means  or  other ;  and 
of  course  some  part  of  the  wheel  which  is  in 
contact  with  the  engine  on  which  the  useful 
effect  is' to  be  produced.  No  part  answers 
to  this  condition,  except  Uiat  in  contact 
with  the  axle-box.*'  Now  I  ask,  how  is  this 
force,  revolving  in  the  rim  of  the  wheel,  to 
get  into  the  axle  which  is  turning  loose  in 
Its  journal,  and  these  propel  the  engine  7 
I  am,  Sir,  yours,  &e., 

C.» 


To  the  Editor  of  the  Mechanic**  Magazine, 

Sir, — You  have  inserted  in  your  number 
of  this  day  a  long  letter,  which,  you  state, 
is  intended  to  close  a  controversy  on  this 
subject.f  I  have  not  seen  the  earlier  part 
or  the  discussion,  but  the  letter  of  Mr. 
Rock  contains  statements  so  entirely  op- 
posed  to  the  principles  of  mechanics,  that  I 
beg  to  submit  that,  you  will  hardly  do  jus- 
tice to  the  numerous  readers,  who  look  for 
instruction  in  your  pages,  if  you  sufi^r  them 
to  remain  without  contradiction. 

Mr.  Rock  asserts  that  "  the  fundamental 
condition  necessary  for  continuous  locomo- 
tion is,  that  the  locomotive  machine  must 
have,  at  least,  one  point  of  support,  besides 
that  by  means  of  which  its  progressive  mo- 
tion is  efibeted."  No  demonstration  is  offered 
of  this  proposition,  which  is  a  simple  mis- 
take. This  condition  would  not  be  fulfilled 
in  the  case  of  an  engine,  placed  within  a 
drum  to  work  like  a  squirrel  in  his  cage,  for 
the  series  of  points  (a  straight  line)  on 
which  the  drum  is  at  any  instant  supported, 
are  all  in  a  precisely  similar  relation,  and 
incapable  of  affording  the  independent  sup- 


•  In  a  M|»arate  note,  '*  C."  requests  us  to  insert 
a  letter  of  hli,  which  wu  received  some  weeks 
since,  but  hst  not  been  published.  When  forward- 
ing It,  he  remarked,  "  it  mnit  be  in  your  hsndi  to 
do  whst  Is  best.*  This  we  hsve  endesvonred  to 
do.  We  much  regret  having  to  exclude  letters 
written  in  reply  to  others,  but  that  course  is  forced 
upon  ui  In  more  than  one  instance.  Our  corre- 
spondents, when  they  feel  disposed  to  object  to  the 
manner  in  which  editorial  eontrol  is  exercised, 
should  remember  that  they  are  necessarily  un- 
acquainted with  many  circumstances  which  tend 
to  modify  our  arrangements.  We  are  perfectly 
confldent  that  **  C."  will  eenonr  with  ourselves  In 
this  matter.— Ed.  M.M. 

t  We  have  only  resolved  to  exclude  lengthy 
leiteis  en  thssnl^eet.— Ed.  H.M. 


port  supposed  to  be  necetaary.  But  sateh 
an  arrangement,  even,  is  not  neeesaary;  tvo 
wheels  on  tlie  same  axis  are  all  tlMt  are 
required ;  one  will  auffice  theoretically,  ajid 
might,  perhaps,  by  a  peculiar  arrangement, 
be  made  sufficient  in  a  practical  experi- 
ment The  only  condition  neccssaiy  to  be 
observed,  is  to  keep  the  centre  of  gravity  of 
the  engine  well  below  the  axle,  so  aa  to 
prevent  its  rotation.  No  doubt  aooM  oseiU 
iation  will  take  place,  but,  although  thia 
would  constitute  a  sufficient  objeeiSon  to 
the  practical  use  of  such  a  machine,  it 
would  not  prevent  continuous  locomotion. 
If  I  were  constructing  a  model  to  work  ia 
this  manner,  I  would  suspend  the  boiler 
below  the  engine,  and  even  below  the  level 
of  the  rails.    . 

The  result  of  the  action  of  the  engine  ia, 
that  either  it  or  Uie  wheels  must  rotate  on 
the  axis.  Mr.  Rock  assumes  that,  srith  a 
single  pair  of  wheels,  the  engine  niust  go 
round.  But  the  motion  which  will  actually 
take  place  ia  that  to  which  there  is  the  least 
resistance,  and,  if  this  be  the  rotation  of  the 
wheels  and  progressive  motion  of  the  en- 
gine, the  latter  will  not  rotate,  but  continu- 
ous locomotion  will  ensue. 

Mr.  Rock's  fundamental  condition  being 
without  foundation,  his  expUnaiion  of  tlie 

{phenomena  of  motion  in  a  locomotive  ia  of 
ittle  value.  The  true  explanation  preaenu 
no  difficnlty ;  but  after  the  intimation  given 
in  your  note  in  to-day's  Ma^asine,  I  will 
not  risk  offending  against  the  canon  of  bre- 
vity by  entering  into  the  question.  I  shall, 
however,  be  ready  to  do  so,  on  a  future  oc- 
casion, if  you  desire  it. 

I  am,  Sir,  yours,  &c., 

R.  C.  Nichols. 
London,  May  U,  1856. 


SPECIFICATIONS  OP  PATENTS 
RECENTLY  PILED. 

Ppeipper,  J.  D.  Jmprwtementt  in  the  eow. 
ttruction  qf  knives  or  cutier*.  Patent  dated 
October  5,  1855.    (No.  2226.) 

This  invention  consists  in  forming  the 
body  of  the  knife  (of  a  paper-eutting  machine, 
for  instance)  of  two  pieces  of  iron,  kept 
together  by  screws,  and  which  liold  between 
them  a  plate  of  steel  which  forms  the  cut- 
ting edge,  and  is  set  up  by  screws  pressing 
on  its  back  edge,  so  as  to  project  it  a  short 
distance  beyond  the  pieces  of  iron;  as  it 
wears  away  by  use  and  sharpening,  it  is  pro- 
truded forward  by  the  set  screws. 

Spbncb,  N.  Impronemente  in  cards  fu 
carding  cotUm  and  other  fibrous  snhstances,  (A 
communication.)  Patent  dated  October  5. 
1855.    (No.  2227.) 


Mfchanlra* 
Mantlae. 


SPECIFICATIONS  OF  PATENTS  BECBNTLY  PILED. 


UmfU,liM,   *V' 


This  inveution  eoniitts  in  forming  the 
transverse  part  of  the  staple  or  wire  tooth 
with  curvatures  or  bends,  and  in  forming 
in  the  baok  of  the  card  (in  addition  to  the 
ordinary  holes  for  the  sides  of  the  staple 
or  wire  tooth  to  pass  through)  a  cavity 
adapted  to  these  curvatures.  When  the  tooth 
of  tne  card  is  applied  to  the  back  thereof, 
the  curved  part  of  tiie  staple  will  become 
embedded  in  the  material  of  which  the  back 
is  composed  ;  also,  by  the  said  form  of  the 
transverse  part  of  the  staple,  the  elasticity 
of  the  tooth  will  be  increased. 

Dickens,  T.  ImprtvemetiU  in  maekiitery 
or  apparatus  fir  Mphutingt  dotibliMg,  aud  throw- 
Mg  $iik,  and  doublhig  other  Jtbrout  materiah. 
Patent  dated  October  &,  1S55.    (No.  2230.) 

Ciamt, — 1.  The  use  of  a  supplementary 
shaft  or  shfefts  for  eommanicating  motion  to 
the  spindles  and  bobbins,  whereby  they  are 
mutually  dependent  for  their  rates  of  revo- 
lulioo,  and  may  be  disconnected  from  the 
driving  power  without  slopping  the  whole 
machine.  2.  The  use  of  hooks  or  other  in- 
struments (which  fall  upon  the  breaking  of 
a  thread,  and  thereby  cause  the  spindle 
and  bobbin  to  be  released  from  the  driving 
power)  for  arresting  the  motion  of  the  apin- 
dle  and  bobbin. 

Lepaoe,F.C.  a  new  componHon  or  new  com- 
potUiont  qfmaterialt,  which  ^matf  be  emptoifed 
as  a  suhstiiutefor  wood,  leather,  bone,  metal, 
and  other  hard  or  plasiie  substances,  and  tke 
method  of  manufacturing  the  same.  Patent 
dated  October  5,  18o5.    (No.  2232.) 

This  new  eonipositiou  consists  of  a  com- 
bination  of  saw-dust  and  albumen.  Pure 
albumen  extracted  from  eggs,  blood,  &e.,  is 
preferred  for  the  purposes  of  the  invention. 
Colouring  or  other  substances  may,  if  de- 
sired,  be  added  to  the  saw-dust  and  albumen. 

RoFFE,  W.  J.  improvements  in  stoves  or 
furnaces.  Patent  dated  October  6,  18a5. 
(No.  2233.) 

The  patentee  describes  a  stove  (to  be 
called  '*  Roife's  Stove  ")  in  which  are  em- 
ployed a  receiver  with  an  egg-shaped  bot- 
tom, reflectors  for  spreading  the  heat,  &c. 

CouTiNHO,  A.  Improvements  in  the  meant 
</ obtaining  motive  power  or  continuous  motion. 
Patent  dated  October  6,  U55,    (No.  2234.) 

niis  invention  relates  to  a  mode  of  **  in- 
creasing the  leverage  power,'*  and  consists 
"  of  a  prolongation  of  the  lever,"  &c  ! 

Wahuinqton,  J.  Improvements  in  appa- 
ratus for  sweeping  chimneys  orjiues.  Patent 
dated  October  6, 1S55.    (No.  2236.) 

These  improvemenu  consist — 1.  lu  oh- 
taining  expansion  and  contraction  at  the 
brush  part  of  such  apparatus  by  a  mode 
nearly  similar  to  that  adopted  for  ooening 
and  closing  ordinary  umbrellas  by  ribs  and 
stretchers,  but  differing  therefrom,  inas. 
umch  as  in  the  improved  apparatus,  there 


are  two  stretchers  (answering  to  the  rib  snd 
stretcher  aforesaid)  jointed  together  and 
having  brushes  secured  to  the  joints,  or 
thereabouts,  the  extremities  ofwhich  atretch- 
ers  may  be  free  to  move  in  slide  grooves  or 
guides,  and  connected  to  springs,  to  secure 
the  expansion  and  contraction  of  the  brush, 
whereby  the  stretchers  will  be  caused  to 
form  a  greater  or  lc>s  angle  according  to 
the  Tsrtations  of  pressure,  and  the  brushes 
will  be  caused  to  protrude  from  the  rod, 
filling  the  chimney  or  flue,  and  yet  may  be 
so  much  compressed  as  to  pass  through  a 
common  chimney  pot  2.  In  joining  toge- 
ther the  parts  of  the  canes  or  rods  to  which 
the  head  or  brus«i  is  attached,  by  means  of 
a  joint,  which  is  simply  a  nut  having  a  leA- 
hand  thread  which  seem  es  the  common  right- 
hand  thread  of  the  ordinary  Joint 

Hlster,  J.  T.  Improvements  in  invalid 
and  children's  chairs.  Patent  dated  October 
6,  1855.    (No.  2237.) 

A  chair  is  arranged  to  move  on  four 
wheels,  one  on  either  side,  and  two  at  the 
back,  all  connected  to  the  frame,  composed 
of  two  sides  and  a  back.  The  side  wheels 
turn  on  axles  on  the  three-sided  frames. 
The  hinder  wheels  are  castor  wheels,  which, 
by  tlieir  vertical  axles,  can  turn  in  any  di- 
rcctiou.  The  seat  and  the  arms  are  attaehed 
to  the  back  part  of  the  three-sided  frame. 
The  person  using  the  chair  may  enter  be- 
tween the  two  side  wheels.  Each  of  the 
sides  is  provided  with  a  folding  crutch.  In 
some  cases  a  narrow  adjustable  seat  is  pro* 
vided,  M\ch  as  will  give  support,  and  yet 
admit  of  using  the  legs  in  order .  to  propel 
the  chair.  The  parts  are  so  arranged  that 
when  the  seat  is  down,  the  chair  may  be  used 
as  an  ordinary  invalid  chair,  and  be  pro- 
pelled by  the  two  side  wheels. 

RooERs,  W.  Improvements  in  fire-arms. 
Patent  dated  October  6, 1855.    (No.  2239.) 

This  invention  relates — 1.  To  an  arrange- 
ment by  which  two  or  more  charges  may  be 
contained  in  one  barrel,  and  fired  thcKfrom 
by  means  of  front  and  back  action  looks  and 
percussion  caps  in  succession.  2.  To  a 
means  of  strengthening  the  breech  end  of 
the  barrel  by  case-hardening  the  same. 

Hubbard,  J.  An  improved  sole  for  boots 
and  Owes,  Patent  dated  October  8,  1855. 
(No.  2242  ) 

The  patentee  makes  the  sole  partly  of 
leather  and  partly  of  gutta  percha,  and 
unites  or  combines  them  in  the  following 
manner: — From  the  leather  sole  he  cuts 
out  the  tread,  leaving  a  rim  of  leather  all 
round,  sloping  the  inner  edges  of  the  rim. 
He  then  takes  a  piece  of  soOened  gutta 
percha,  equal  in  size  and  shape  to  the  piece 
cut  out  of  the  leather  sole,  and  places  it  in 
the  vacant  space,  and  unites  it  with  the 
bevelled  edges  by  pressure  and  gutta  percha 
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solution,  or  in  any  suitable  way.  In  order 
to  make  this  sole  perfectly  waterproof,  he 
lines  the  inner  surface  with  thin  leather 
or  woTen  fabric,  ceinented  to  it  by  gutta 
percha  solution ;  he  then  subjects  it  in  its 
warm  state  to  pressure  in  a  suitable  mould. 

RoTHERA,  W.  Certain  improvements  in 
machinery  or  apnaratut  for  manMfacturing 
bcltt,  sereW'blanMf  rivets ,  and  other  similar 
articles.  Patent  dated  October  8,  18J5. 
(No.  2248.) 

Claims. —  1.  The  application  of  moveable 
bearings  to  shafts  upon  which  sny  extra 
strain  may  be  exerted.  2.  The  use  of  an 
inner  and  outer  ram,  the  outer  one  for  con- 
fining the  spreading  of  the  metal  in  forming 
the  head  of  the  bolt,  and  the  inner  one  for 
forcing  up  the  metal  to  form  the  head  of 
the  bolt,  &e.  The  inner  ram  holds  the  bolt 
until  the  outer  ram  it  gradually  drawn  from 
off  the  bolt.  3.  A  novel  arrangement  of 
machinery  described. 

Johnson,  J.  H.  Improvements  in  the  me- 
thod of  and  apparatus  for  rolling  iron,  more 
particularly  applicable  to  the  manufacture  of 
the  tires  tj  railway  wheels.  A  communics' 
tion.  Patent  dated  October  8,  1865.  (No. 
2246.) 

This  invention  relates  mainly  to  the  ma- 
nufacture, by  rolling,  of  railway  and  other 
tyres  without  welding,  and  consists  princi- 
pally of  certain  improved  arrangements  of 
mechanism,  whereby  such  manufacture  is 
more  effectively  performed,  and  the  seam  or 
ragged  edge  usually  left  by  the  "  rolls  "  is 
entirely  obriated.  Two  forms  of  '*  rolls " 
are  employed,  one  pair  for  "  roughing  "  or 
forming  the  tyre,  and  the  other  pair  for 
finishing  the  same :  similar  mechanism  is  em- 
ployed to  actuate  both  descriptions,  of  rolls. 

Newton,  \V.  £.  Improvements  in  con- 
densers. (A  communication.)  Pateut  dated 
October  8.  1855.     (No.  2247.) 

This  invention  mainly  consists  in  making 
the  two  ends  of  the  tubes  which  pass  through 
holes  in  the  tube  sheet  of  a  smaller  diameter 
than  the  body  of  the  tubes,  snd  securing 
them  in  place  by  means  of  nuts  screwed  on 
to  the  ends  thus  reduced,  so  that  the  tubes 
may  be  put  closer  together  than  heretofore 
for  the  purpose  set  forth ;  and  in  the  em- 
ployment  of  a  heater  between  the  cylinder 
and  the  surface  condenser,  so  arranged  that 
the  exhaust  steam  shall  pass  through  the 
said  heater  on  its  way  to  the  condenser,  and 
thus  heat  the  feed  water  in  its  passage  from 
the  air  pump  to  the  feed  pump. 

Parsons,  P.  M.  Certain  improvements  in 
connecting  and  securing  the  Joints  rf  pipes 
and  tubes.  Patent  dated  October  9,  1855. 
(No.  2249.) 

To  connect  the  joints,  the  patentee  em- 
ploy a  a  socket  having  an  internal  circular 
reecss  or  chamber,  or  otherwise  so  con- 


structed that,  conjointly  with  the  ends  of 
the  pipes,  it  will  inclose  an  annular  cham. 
her  round  the  joint.  The  socket  is  provided 
with  a  snisll  aperture,  communicating  with 
the  annular  chamber  from  without :  through 
this  aperture  he  passes  a  cord,  band,  or  strip 
of  suitable  packing,  and  attaches  iu  end,  by 
a  loop-knot  or  other  suitable  fastening,  to 
one  or  both  of  the  ends  of  the  pipes  brought 
together  within  the  socket  He  now  causes 
the  socket  to  rotate  on  the  pipes,  or  vice 
versd,  and  with  it  winds  the  packing  round 
the  joint,  snd  thereby  causes  it  to  pass  into 
the  annular  chamber.  This  it  continued 
until  the  packing  is  sufficientlT  compressed 
in  the  chamber  to  make  the  jomt  tight. 

Marti  EN,  J.  G.  Improvements  in  the  ma* 
nvfaeture  of  iron  and  steeL  Patent  dated 
October  9,  1855.     (No.  2250.) 

This  invention  consists  in  subjecting  mal- 
leable sponge,  made  by  welding  particles  of 
deoxydixed  ore,  and  by  the  process  of  pud- 
dling, as  heretofore,  in  lumps  (or  in  asevered 
state)  whether  it  be  made  direct  from  the 
ore  or  from  cast  iron,  in  part  or  wholly  to 
the  action  of  water  or  its  elements,  directly 
after  it  has  been  drawn  from  the  furnace ; 
also  in  adding  to  the  water  chlorine,  saline, 
or  alkaline  matters. 

Murdoch,  J.  Improvements  in  extraeGmg 
colouring  matter  from  lichens  containing  suA 
colouring  matter.  (A  communication.) 
Patent  dated  October  9,  1855.  (No.  2253.) 
This  invention  is  an  improvement  upon  a 
process  invented  by  M.  Robiquet,  for  extract- 
ing  the  colouring  matter  from  lichens  by 
means  of  alcohol.  The  operator  proceeds 
as  follows :  The  lichen  is  placed  in  a  dis- 
tilling apparatus,  and  the  colouring  matter 
is  extracted  from  it  by  successive  decoctions 
in  alcohol,  the  alcoholic  vapours  which  are 
disengaged  passing  ofi*  by  a  pipe  into  a  con- 
denser,  from  which  they  are  drawn  off  by  a 
cock  to  operate  upon  a  further  portion  of 
lichen.  Before  throwing  a«ay  the  exhausted 
lichen  it  is  washed  in  a  small  quantity  of  water 
to  extract  the  alcohol  remaining.  The  small 
quantities  thus  obtained  from  successive 
decoctions  are  added  together,  and  then 
eva]>orated  in  the  distilling  apparatus,  and 
the  alcohol  thus  disengaged  serves  in  the 
decoction  of  a  fresh  portion  of  liehen.  The 
extract  remaining  in  the  still  when  the  alco- 
hol is  entirely  drawn  off  is  re-dissolved  in 
water,  as  Robiquet  directs,  and  drawn  off  at 
the  cock.  It  is  left  to  cool,  and  then  thrown 
upon  a  filter  which  retains  the  resin  dis- 
solved by  the  alcohol,  but  which  resin  is 
deposited  by  the  liquor  in  cooling.  The 
liquor,  after  being  filtered  and  evaporated^ 
is  brought  into  contact  with  ammonia,  and 
a  colour  of  great  brillianoy  is  obtained. 

Murdoch,  J.  Improvements  in  exiraetimg 
colouring  matter  from  lichens  containimg  suek 
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eoUmring  matter,   (A  communication,)    Pa- 
tent  dated  October  9, 1855.    (No.  2254.) 

Claims, — 1.  The  extracting  colouring- 
matter  from  lichens  by  boiling  them  in 
liquid  ammonia.  .  2.  The  collecting  the 
ammoniacal  vapours  disengaged,  by  casry- 
ing  on  the  boiling  in  a  close  vessel,  to 
nliich  a  suitable  condensing  apparatus  is 
attached.  3.  The  employment  of  certain 
described  apparatus  for  carrying  out  the 
invention. 

Belleville,  J.  F.  An  improved  smoke- 
consuming  apparatus.  Patent  dated  October 
9, 1855.    (No.  2255.) 

This  apparatus  consists  of  an  inclined 
grate  or  set  of  furnace-bars  fitted  into  a 
frame,  and  supported  at  an  inclination  upon 
suitable  framework.  The  frame  is  free  to 
move  upon  its  axis,  whereby  the  degree  of 
inclination  may  be  regulated.  The  fuel  is 
fed  in  at  the  top  through  a  hopper,  and, 
falling  on  to  the  inclined  grate  or  bars, 
descends  gradually  by  gravitation,  and  as 
fast  as  the  ignited  portion  becomes  con- 
sumed, its  place  is  supplied  by  the  fuel 
next  above  it,  and  so  on.  The  ashes,  scoria, 
&C.,  fall  into  a  space  left  for  them  at  the 
bottom  of  the  grate.  The  bottom  of  the 
ashpit  is  kept  covered  with  a  film  or  stream 
of  water.  The  admission  of  air  to  the  fire- 
bars is  regulated  by  doors  or  registers,  so 
arranged  as  to  cause  the  currents  to  pass 
through  the  upper  part  of  the  grate. 

OoLDNER,  S.  Improvements  in  apparatus 
used  in  cooking  and  preserving  animal  and  oe- 
getable  matters.  Patent  dated  Octobef  9, 
1855,    (No.  2258.) 

A  hollow  tray  is  formed  for  receiving  the 
metal  cases  which  contain  the  matters  to  be 
cooked  and  preserved.  This  tray  is  heated 
externally,  by  steam,  or  other  heated  fluid 
in  a  jacket,  and  over  it  is  applied  a  move- 
able cover,  the  edges  of  which  enter  a  sand 
joint.  The  cases  are  placed  in  the  tray  and 
heated  therein,  thermometers  being  used  to 
indicate  temperature,  and  there  is  an  cutlet 
to  admit  of  the  escape  of  the  confined  air 
and  the  vapours  arising  from  the  substances, 
such  outlets  being  regulated  by  a  cock  or 
valve. 

Lerot,  N.  Improvements  in  the  construc- 
tion qf  railway  carriages.  Patent  dated  Oc- 
tober 9,    1855.     (No.  2259.) 

This  invention  consists  in  arranging  rail- 
way carriages— 1.  With  a  longitudinal  pas- 
sage with  arm  chain  or  seats  ranged  two 
and  two,  one  behind  the  other  on  each  side 
of  it  2.  With  a  gallery  or  compartment 
fitted  up  with  wasliing  and  water  closets, 
and  also  with  cooking  and  other  apparatus 
necessary  for  dispensing  refreshments  i 
and,  3.  With  seats  or  beds  in  two  tiers,  one 
above  the  other,  and  the  upper  tier  being 
under  the  roof  of  the  carriage. 


PROVISIONAL   SPECIFICATIONS  NOT   PRO- 
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Grahahe,  T.  Improvements  in  the  con- 
struction  of  floating  batteries  or  vessels  in  order 
to  render  them  bcUl  and  shot  proof.  Appli- 
cation dated  October  5,  1855.    (No.2225.) 

The  battery  or  vessel  is  to  be  constructed 
of  iron,'and  in  order  to  render  the  deck  and 
the  sides  and  parts  from  just  below  the 
water  line  to  the  deck,  ball  and  shot  proof, 
t!ie  inventor  employs  a  considerable  thick- 
ness of  cork,  and  externally  sheathes  the 
vessel  with  comparatively  thin  sheet  iron,  so 
as  to  offer  small  resistance  to  the  passage 
of  ball  or  shot;  and  in  order  to  prevent 
water  following  the  balls  which  penetrate 
the  outer  skin  of  iron,  he  uses  sheet  India- 
rubber  (which  will  close  up)  between  ihe 
different  thicknesses  of  cork,  and  also  be- 
tween the  cork  and  the  iron. 

Hills,  R.  H.  A  jointed  hack-band  for 
gig  or  brougham  harness^  affording  instant 
relief  to  fallen  horses,  and  always  inclining  to 
the  draught  of  the  traces.  Application  dated 
October  5,  1855.    (No.  2228.) 

This  invention  consists  of  a  back-band 
made  in  three  pieces,  to  be  connected  on 
either  side  of  the  saddle  with  a  screw 
rosette,  so  that,  in  the  event  of  the  horse 
falling  down,  by  unscrewing  one  or  both 
rosettes  instant  relief  is  given  to  the  horse. 

Howell,  J.  B.  Improvements  in  the  ma- 
nufacture of  steel  castings  for  ordnance  and 
other  purposes.  Application  dated  October 
5,1855.    (No.  2229.) 

This  invention  consists  in  the  manufac- 
ture of  ingots  or  blocks  of  cast  steel  with 
an  iron  centre.  The  inventor  places  a  bar 
of  hot  iron  covered  with  a  deoxydising 
agent  in  the  centre  of  the  mould,  previous 
to  pouring  in  the  melted  steel,  and  thus  dis- 
solves the  oxide  from  the  iron,  and  insures 
perfect  cementation  between  the  steel  and 
the  iron. 

Wren,  £.  C.  An  improved  construction 
of  child's  cot.  Application  dated  October  5, 
1855.     (No.  2231.) 

The  cot  is  suspended  from  springs  con- 
nected to  the  cross  bar  of  the  cot  framing* 
The  vertical  rods  which  carry  the  cross  bar 
form  also  guides,  on  which  lugs  attached  to 
the  opposite  ends  of  the  cot  work  up  and 
down.  A  treddle,  which  works  on  a  fulcrum 
formed  for  it  at  the  foot  of  the  framing,  Is 
attached  by  cords  to  the  bottom  of  the  cot, 
and  the  nurse,  by  alternately  pressing  upon 
the  treddle  and  releasing  it,  will  cause  the 
suspension  springs  to  expand  and  contract 
alternately,  and  thus  a  gentle  up  and  down 
motion  will  be  obtained. 

HoTLE,  B.  Certain  improvements  in  the 
process  of  dyeing.  Application  dated  Octo* 
bcr6,  1835.    (No.  2235.) 
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This  iDfcntion  consists  in  certain  pro- 
cesses  for  dyeing  yarn  and  cloth  in  fast 
colours  of  a  purple  tint 

Johnson,  J.  H.  ImprovemenU  in  apparO' 
ius  for  consuming  smoke,  to  he  appUed  to 
lamps  and  gaS'hurners,  (A  communication.) 
Application  dated  October  6,  IS55,  (No. 
2238.) 

This  apparatus  is  composed  of  two  parts 

connectea  together,  and  suspended  above 

the  chimney  of  the  buiner.    At  the  lower 

part  of  the  apparatus  is  an  inverted  funnel, 

to  receive  the  products  of  combustion  as 

they  issue  from  the  chimney.    The  upper 

part  of  this  funnel  extends  upwards  into  a 

bell,  in  the  centre  of  which  a  projecting  boss 

is  formed  for  causing  the  ascending  smoke 

to  be  distributed  over  the  interior  of  the 

bell.    The  lower  edge  of  this  bell  descends 

into  another  bell  placed  in  an  inverted  posi- 

tion,  and  attached  to  the  upper  portion  of 

the  funnel  above  named.    The  upper  edge 

of  this  iuTcrted  bell  projects  upwards  into 

an  outer  bell,  which  forms  the  exterior  of 

the   upper  part  of  the  apparatus,  and  to 

which  the  inner  bell  is  attached.     These 

parts  are  so  arranged  as  to  leave  an  annular 

space  for  the  passage  of  the  gas.  The  effect 

is  as  follows : — **  The  smoke  and  gas  evolved 

from  the  flame  pass  up  the  inverted  funnel, 

carrying  with  them  a  portion  of  atmospheric 

air;  the  projecting  boss  of  the  inner  bell 

becomes  so  heated  thereby  as  to  consume  a 

great  portion  of  the  smoke  and  combustible 

gas.    This  effect  can  be  increased  by  the 

application  of  wire  gauze  to  the  boss.    The 

unconsumed  portion  of  the  smoke,  in  tra* 

versing  through  the  several  bells,  becomes 

deposited  in  the  form  of  soot,  and  can  be 

easily  removed.** 

Hart,  H.  W.    An  imprcved  cannon  for 
gun  boats.     Application  dated   October  6, 

1855.     (No.  2240.) 

This  invention  consists  in  constructing  a 
long-range  gun-boat  cannon  in  two  parts — 

by  dividing  the  breech  from  the  barrel — of 

sufficient  length  and  of  such  calibre  as  to 

enable  large  shot  to  be  discharged  there- 
from.   The  breech  and  barrel  of  the  cannon 

are  to  be  formed  of  laminated  steel,  each 

thickness  twisted  spirally,  and  welded  toge- 

ther,  and  every  layer  coiling  contrariwise, 

till  sufficient  thickness  of  metal  is  obtained. 

The  cannon  is  made  to  move  freely  by  a 

circular  end  at  the  back  of  the  breech, 

which  works  in  a  corresponding  socket,  to 

admit  of  its  easy  elevation  and  depression 

by  means  of  a  series  of  levers  put  in  motion 

by  the  steam  machinery  of  the  vessel.    The 

bed  is  bolted  to  the  deck,  thereby  causing 

the  vessel  to  rebound  instead  of  the  cannon. 

Another  feature,  to  prevent  accidental  ex- 
plosion, is  the  moving  forward  and  separat- 

ing  the  barrel  from  the  breech,  ao  as  to 
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allow  of  the  cannon  being  well  cleaned  after 
firing,  and  easily  reloaded  at  the  breech. 

Denn  BR,  J.  Improvements  iu  futnaers  for 
the  consumption  of  smoke,  drying  fan,  and  other 
similar  substances.  Application  dated  Oc- 
tober 8,  1855.    (No.  2241.) 

These  improvements  consist  in  so  eon. 
neeting  a  fanner  with  the  funiaee  as  to  pro- 
duce a  blast  at  the  bridge,  by  means  of  a 
tube  passing  from  the  fanner  throngh  the 
ash  pit,  and  terminating  in  smaller  tabes 
which  pass  through  the  bridge  and  open  on 
the  surface.  The  drying  of  tan  is  effected  by 
constructing,  round  the  ambit,  a  frame- work, 
with  suitable  compartments  for  the  reeep- 
tion  of  the  matter  to  be  dried,  which  is  ex- 
posed to  the  blast  of  the  fanner  as  it  revolves 
in  supplying  blast  to  the  furnace. 

Johnson,  J.  H.  Improvements  in  maeki- 
nery  or  apparatus  for  the  traasmiuion  and 
conversion  of  motive  power,  (A  eouimunica- 
tio.i.)  Application  dated  October  8,  1855. 
(No,  2244.; 

This  invention  consists  in  attaching  to  the 
first  mover  two  rollers,  between  which  slides 
a  connecting  rod  (at  right  angles  to  the  line 
of  movement)  coupled  to  two  cranks,  one  at 
each  of  its  ends.  These  cranks  are  keyed 
each  upon  one  end  of  their  respective  shaft*, 
which  are  parallel  with  each  other ;  at  the 
other  ends  of  these  shafts  are  respectively 
keyed  two  other  cranks  which  have  a  posi- 
tion  at  right  angles  to  the  fonner  cranks, 
and  are  coupled  by  a  second  connecting 
rod. 

Henry,  J.  H.  Improvements  in  footing 
vessels  for  carrying  goods  and  passengers  on 
the  water.  Application  dated  October  8, 
1855.     (No.  2246.) 

The  inventor  constructs  floating  vessels 
in  such  manner  that  the  body  of  the  vessel 
shall  be  supported  above  the  surface  of  the 
WAtcr,  by  means  of  hollow  cylindrical  floats, 
with  curved  ends  free  to  revolve  on  their 
axles,  and  propelled  by  paddle-wheels  ap- 
plied on  either  side  of  the  body  of  the  vessel. 
WiLLAN,  R.  and  D.  Mills.  Impron- 
ments  in  looms,  (A  communication.)  Ap- 
plication dated  October  8,  1855.  (No. 
2248.) 

In  the  manufacture  of  ribbed  and  similar 
fancy  goods,  instead  of  the  usual  counter 
shaft  with  its  wheels  and  apparataa  to  work 
the  treddles,  the  inventors  make  the  tappK 
in  halves,  so  as  to  slide  to  the  right  and 
left  in  a  groove  or  key-bed  on  the  tappet 
shaft,  and  use  two  bosses  grooved  in  a  aer- 
p?ntinc  or  cam  form,  which  bosses  also  slide 
on  the  tappet  shaft  with  the  tappets 
to  the  light  and  left  The  treddle  levers 
working  into  the  said  grooves  during  their 
revolution,  work  the  treddles  as  in  the 
old  method  of  working  them  by  the  feet, 
by  which  the  ordinary  counter  ahaft  and 
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iu  ooneomitant  apparatus  are  dispensed 
with. 

Jay,  W.  C.  An  improoed  mani^faciitre  if 
eoliaosibU  hoi  or  bonnet,  (A  commuDieatioo.) 
Application  dated  October  9,  1855.  (No. 
2251.) 

The  material  of  which  the  hat  or  bonnet 
is  to  be  made  is  sewn  on  a  framing  consist- 
ing of  any  suitable  nnmber  of  jointed  ribs, 
eztendingfrom  the  brim  to  the  edge  of  the 
crown.  The  joints  of  the  ribs  are  situated 
at  the  angle  formed  by  the  junction  of  the 
brim  with  the  body,  and  when  the  hat  or 
bonnet  is  to  be  collapsed,  the  ribs  are  folded 
back.  In  order  to  maintain  the  hat  or 
bonnet  in  shape,  when  extended,  moveable 
rigid  ribs  are  inserted  with  the  jointed  ribs 
at  proper  distances  apart,  and  are  made  to 
slide  in  and  out  of  tucks  made  for  the  pur- 
pose. 

Rowland,  E.,  and  J.Rowland.  Certain 
improvementt  in  locomotive  steam  engines. 
Application  dated  October  9,  1855.  (No. 
2252.) 

This  inTention  consists  in  the  em- 
ployment of  a  metal  plate,  covering  the 
back  of,  and  forming  a  slide  for  the  slide 
valve  of  a  locomotive,  in  order  to  avoid  the 
pressure  on  the  back  of  the  Talve,  such 
covering  plate  being  secured  to  the  outer 
plate  of  tne  steam  chamber  by  bolts  and 
stop  nuts,  so  as  to  be  readily  adjusted  and 
rigidly  secured,  and  yet  allow  free  action 
to  the  slide  valve;  and  in  tlie  employment  of 
a  valve  of  peculiar  construction,  placed 
between  the  two  cylinders  of  locomotive 
engines,  which  maj  be  actuated  by  the 
driver.  The  ports  of  this  valve  are  so  placed 
with  regard  to  each  other,  that  the  steam 
may  be  admitted  to  both  the  cylinders  at 
the  same  time,  or  by  a  slight  shifting  of  the 
valve  the  ports  before  employed  for  the 
supply  of  stesm  to  both  c}Unders  may  be 
closed,  and  other  ports  opened,  allowing 
the  working  of  either  cylinder  separately. 

ViON,  £.  F,  An  improved  tea  or  ceffee- 
pot.  Application  dated  October  9»  1855. 
(No.  2256.) 

Tiiis  invention  relates  mainly  to  a  pecu- 
liar Arrangement  of  the  filtering  apparatus, 
which  may  be  made  to  rise  or  lower  accord- 
ing to  the  quantity  of  coflce  put  in  it,  and 
by  this  arrangement  the  fitter,  being  always 
placed  above  the  coffee,  is  prevented  from 
being  obstructed. 

Lancaster,  W.  H.,  and  J.  Smith.  Gm- 
suming  smoke,  and  for  generating  and  diffusing 
keat  in  furnaces,  and  in  furnace  or  other 
flues.  Application  dated  October  9,  1855. 
(No.  2257.) 

This  invention  consists  in  employing  hy. 
drogen  gas  in  combination  with  atmospheric 
air  for  the  purposes  of  consuming  smoke, 
&c.,  which  may  be  effected  by  introducing 
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a  number  of  jets  of  hydrogen  gas  into  flues 
and  furnaces  by  means  of  pipes. 

Onions,  J.  A  certain  mode  qf  collecting 
and  means  qf  applying  for  use,  the  smoke, 
heated  air,  and  other  gases  arising  from  engine 
and  other  furnace  fires.  Application  dated 
October  10,  1855.    (No.  2260.) 

The  smoke  and  gases  from  furnace  fires 
are  to  be  passed  through  certain  tubes 
(forming  the  chimney  or  flue)  and  cisterns, 
by  means  of  an  air  pump  or  pumps.  The 
cistern  is  to  form  a  purifier  or  regula- 
tor, and  to  prevent  the  dust  from  entering 
the  pump,  which  forms  a  vacuum  in  the 
tubes  ana  cisterns,  in  order  to  cause  a  draft 
in  the  furnace,  and  also  to  force  the  smoke, 
&c.,  into  the  places  appointed  for  their  con- 
sumption. 


PROVISIONAL  PROTECTIONS. 
Voted  March  11,  1859. 

588.  John  Collini,  arebUeet,  of  Birmingham. 
A  machine  for  pulverising,  cruihing,  pressing, 
and  cleaning  land. 

DaUd  March  31,  1856. 

774.  Gregory  Bird,  of  Glasgow,  Lanark,  manu- 
facturing chemist.  Improrementi  in  the  applica- 
tion of  asphaltle  or  bituminous  compositions  for 
building  and  structural  purposes. 

Dated  April  \9,  nse, 
045.   William   Croslcy,  of  Westboumc  -  park, 
Middlesex,  gas-meter  manufacturer,  and  George 
Goldsmith,  of  Leicester,  gas-meter  inspector. 
Improvements  in  wet  gas  meters. 

Dated  AprU  26,  1856. 

999.  Thomas  Lawes,  of  City-road,  Middlesex, 
feather  merchant.  Improvements  in  the  construc- 
tioQ  and  manufacture  of  an  implement  used  in 
tlllin;;  the  land. 

1 00 1.  Malcolm  William  Hilles,  of  Percy-street, 
Bedford  square,  Middlesex,  surgeon.  Improved 
apparatus,  applicable  to  the  treatment  and  cure  of 
rupture,  prolapsus  uteri,  and  other  protrusions  of 
the  viscera. 

1003.  Claude  Antoine  Amaud,  of  Lyons,  France, 
manager  of  the  company  called  "  La  Rotative." 
Improvements  in  obtaining  motive  power  from 
steam  and  other  fluids,  and  In  pumping  and  forc- 
ing water  and  other  fluids.    A  communication. 

1005.  Alexandre  Vacherot,  of  Paris,  France, 
architect.  Improvements  in  the  construction  of 
submarloe  tunnels. 

Dated  April  28,  1856. 

1007.  George  Napier,  of  Bath-street,  Glasgow, 
and  John  Millar,  of  Cavendish- street,  Glasgow, 
Lanark.  Improvements  in  the  manufacture  of 
gas  from  coal,  tar,  or  other  bituminous,  resinous, 
or  fatty  matter. 

1009.  Thomas  Restell,  of  New  Kent-road.  Sur- 
re)*,  chronometer  maker.  Improvements  in  flt tings 
or  appendages  for  doors, and  in  the  means  of  flxiog 
or  attaching  the  same. 

1011.  William  Denny  Ruck,  of  Topping's-wharf, 
Tooley-street.  An  improvement  in  tanning  hides 
and  skins. 

DaUd  Aprils,  1856. 

1913.  John  Hick,  of  Bolton-le-Moors,  Lancaster, 
engineer.    Apparatus  for  equalising  the  tempera- 
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ton  of  the  vater  in  that  kind  of  tteam  boilecs 
generally  called  multitubalar  boilers. 

1015.  Thomas  Greenshields,  of  Little  Titchfield- 
street,  Iiondon.  Improrements  in  sleepers  for 
railways. 

1017.  Thomas  Webster  Rammell,  of  TrafUgar- 
square,  Middlesex.  Improrements  in  pen  and 
pencil  holders. 

1019.  William  Pilling  of  Oldham,  Lancaster, 
manager.  An  improvement  in  the  treatment  of 
yams  or  threads,  and  in  the  apparatus  connected 
therewith. 

Dated  April  80,  1856. 

1021.  John  Smith  of  Collyhurst,  near  Man- 
chester, dyer  and  finisher,  and  William  Craven, 
of  the  same  place,  engineer.  CerUin  improre- 
ments in  machinery  or  apparatus  for  dressing,  ma- 
chining, and  finishing  velvets,  velveteens,  and 
other  fabrics. 

1028.  Samuel  Dyer,  of  Bristol,  ship  oimer/  Im< 
provements  in  reefing,  furling,  and  setting  the 
sails  of  »hips  and  vessels. 

1025.  Louis  Jean  Baptists  Manevy,  of  Parts, 
France.  Certain  improvements  in  manuihcturing 
cast  steel. 

1027.  William  Edward  Newton,  of  Chancery, 
lane,  Middlesex,  civil  engineer.  An  improved 
method  of,  and  machinerv  for,  polishing  the  sur- 
face  of  glass,  stone,  metal,  or  other  materials  ca- 
pable of  being  pqlished  by  Miction.  A  communi- 
cation Uom  A.  Broughton,  A.  Lindsay,  and  J.  R. 
Piatt,  ofNcw  York,  U.S. 

Dated  Map  1, 18/»6. 

1028.  Nathan  Defies,  of  Fitzroyw^uaM,  Mid- 
dlesex, and  George  Henry  Bachhoffner,  of  Mon- 
tague-street, Middlesex.  Improvements  in  gas 
fires. 

1029.  Henry  Mapple,  of  Childs  Hill,  Hendon, 
Middlesex,  electric  engineer.    Barometers. 

1 030.  Wiiiiam  Edward  Newton,  of  Chancery- 
lane,  Middlesex,  civil  engineer.  An  improved 
preparation  of  phosphoric  acid.  A  eommunloation 
tTom  E.  N.  Horsford,  of  Massachusetts,  U.S. 

lOSI.  Claude  Perron  and  Victor  Boulland,  of 
Paris,  France.    An  improved  knitting  machine. 

1032.  Stephen  Carey,  of  Clink-street  Wharf, 
Southwark,  Surrey,  contractor.  Improvements  in 
water-carts  and  borrows. 

1033.  Richard  Archibald  Brooman,  of  106,  Fleet- 
street,  London,  patent  agent.  ImprovemenU  in 
compressing,  regulating  the  pressure  and  flow  of, 
and  conveying  gas,  parts  of  which  are  applicablo 
to  air  and  other  fluid  pumps.  A  communication 
from  P.  Hugon,  of  Paris. 

1034.  Richard  Archibald  Brooman,  of  1G6,  Fleet- 
street,  London,  patent  agent.  Improvements  in 
machinery  for  felting  or  planking  hat  bodies.  A 
communication. 

1035.  Alexander  John  Paterton,  of  Upper  Eaton- 
street,  Middlesex,  gentleman.  An  improvement 
in  or  connected  with  hawsers  and  other  ropes  or 
chains  used  in  towing  vessels. 

1036.  Nathaniel  Smith,  of  Thrapston,  North- 
ampton, engineer.  Improvements  In  clod  crush- 
ing rollers,  parts  of  which  are  applicable  to  other 
descriptions  of  rollers. 

1037.  Augustus  Smith,  of  Wentworth-strcct, 
Middlesex,  brush  manufacturer.  Treating  vege- 
table fibres,  in  order  to  fit  them  for  use  as  a  sub- 
stitute for  bristles  in  paint  and  other  brushes. 

1038.  Samuel  Hunter,  of  Ravensworth-terrace, 
Gateshead,  and  Dock  Anchor  Works,  Hartlepool. 
An  Improvement  in  anchors. 

Dated  May  2,  1850. 

1039.  John  Cowley,  of  Quenington,  Oloucetter. 
Improvements  in  the  manullKture  of  paper  ttom 
straw  and  other  vegetable  substances. 

1040.  Richard  Pearey,  of  Manchester,  Laneatter, 
Machinist.    Impiovementa  In  maeMnery  or  ipft- 
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stances. 

1041.  William  Waite^  of  Chcapside,  Loodon.  An 
Improvement  in  the  eoBstmenm  of  sleepera  and 
rails  for  railwaya. 

1042.  WlllUm  Naylor,  of  Norwfeb,  cnciaflcr. 
Improvements  In  power  hammers  and  itretlng 
machines,  part  of  such  improvements  being  appB- 
eable  to  the  manufacture  of  bolts  or  riveta. 

I04S.  William  Day,  of  CampbeU-road,  Bow- 
road,  Middleaex.  Impiovementa  in  clod  cmah- 
ers  or  rollers  for  rolling,  pulverising,  or  pressing 
land. 

1044.  Alexander  Gordon,  of  Flndy«i^«tnel. 
Whitehall.  Improvements  in  evaporating.  boO- 
ing,  and  dlstilliiM  fluids,  and  generating  steam. 

1045.  Henry  Edward  Brown,  of  Summer-etreet 
North,  Dublin;  Improvements  In  the  deoetiption 
of  hinges  denmninated  concealed  hlngea,  for  car- 
riage doors  and  doors  of  every  description. 

1046.  Samuel  Rooke,  of  Birmingham,  Warwick, 
mannlhcturer.  A  new  or  improved  maanflietiire 
of  stair  rods. 

1047.  Richard  Archibald  Brooman,  of  16S,  Fleet- 
street,  London,  patent  agent.  Improvements  in 
machinery  for  bending  oi  shaping  timber.  A 
communication. 

1048.  Henry  Atwood  Thompson*  of  Levea, 
Sussex,  agricultural  implement  manufactuivr. 
Improvements  in  hay-making  machines. 

1019.  Robert  Tolmie  Campbell,  of  WaabiBfton 
Citv,  U.S.  Improvements  in  maohinea  for  reaping 
and  mowing.    A  oommunication. 

Dated  May  3,  1856. 

1050.  Peter  Armand  Lecomte  de  Fontalncmo- 
reau,  of  Rue  de  TEchlquier,  Paris,  France.  Im- 
provements in  electric  telegraphs.  A  conavBien- 
tion  Itom  A.  J.  A.  Damoulin,  of  Paris. 

1051.  John  Wright  and  Thomas  Gorrery,  mann- 
fkcturers,  of  Sheflield,  York.  Improvements  in 
railway  carriage  and  other  springs. 

1053.  Henry  Dnncaa  Preaton  CvDBiaghaai,  af 
Gosport,  Hants,  esqulie.  Certain  apparates  to  be 
applied  to  boats  to  increase  their  baoyancy  and 
stability. 

1054.  Wright  Garside,  of  Yicar-ctTeet,  Kidder* 
minster,  Worcester.  A  new  and  improved  nsetbod 
of  letting  ofi*  the  worsted  or  yarn  ttxmk  the  bobWns 
employed  in  weaving  carpets,  and  other  similar 
fhbrlcs  In  which  bobbins  mn  employed  dateg  the 
manufacture  thereof. 

Dated  May  5,  1856. 

1055.  Caleb  Bloomer,  of  West  Bromwicb,  Staf- 
ford, chain  and  anchor  manufictnrer.  Improve- 
ments in  the  mannlhcture  of  spikes  and  bolta. 

1056.  George  Williams,  of  CaanoB-sticeC,  St. 
George's-In-the-East,  plumber.  Improvements  In 
fog  and  dark  night  alarm  signals. 

1057.  William  Bulmer,  of  Middlesberongb,  Tetk, 
agent  for  bricks  and  tUn,  and  Isaac  8ha^  of  the 
same  place,  land  agent.  ImprovemenU  in  the 
manufacture  of  bricks,  tiles,  and  ottier  articles 
fh>m  plastic  substances. 

1058.  Isaac  Holden,  of  St.  Denis,  mear  Faib, 
France,  wool  comber.  Improvementa  in  preparing 
and  combing  wool  and  other  fibrous  subataoeea. 

1059.  Alfred  Chadbnm,  of  ShefiBeld,  Teik. 
optician.  An  Improved  construction  of  pressnie 
guge. 

1060.  William  Gregory,  of  Old  Church- atreet. 
Paddington,  Middlesex,  building  surveyor.  An 
Improvement  In  the  constniction  of  rooflng  tilea. 

Dated  May  6,  1856. 

1061.  Amedda  Levis  Beodani  and  Jemi 
Marie  Paul  Benolt,  englneeia,  of  Patia. 
improvements  in  treating  ores  of 
arsenic  and  antimony. 

1063.  John  Wright,  of  Upnor,  nmt 
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Kent,  civil  engineer.    ImproremeBtB  in  appantut 
for  loYrerlng  snips'  boats. 

1065.  Wiuiam  Edward  Newton,  of  Chancery- 
Isne,  Middlesex,  civil  engineer.  Improred  appa- 
ratus for  connecting  boats  with  their  tackle,  and 
clearing  or  detaching  them  therefrom  when  low- 
ered from  on  board  ship  into  the  water.  A  com- 
munication. 
1067.  Thomas  Hoekvale,  of  Cbolce-hill,  Chip- 
ing  Norton,  Ozon.  Iroprovementi  in  implements 
'or  thinning  and  hoeing  turnips  and  other  crops. 
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NOTICES  OF  INTENTION  TO 
PROCEED. 

(From  ihe  ''London  Gazette,**  May  20M, 
1856.) 

45.  Raymond  Eammerer  and  Charles  Brewer. 
Improvements  in  electric  clocks  or  time- keepers. 

55.  Richard  Archibald  Brooman.  Improf  ements 
in  machinery  for  boring  and  excavating.  A  com- 
munication. 

66.  George  John  Christian  Erhard  Hald.  Im- 
provements in  the  construction  of  stoves.  A  com- 
munication. 

76.  Henry  Adcock.  An  improvement  in  casting 
iron  and  other  metals. 

no.  Thomas  Hill  Bakewell.  Improvements  in 
ventilating,  warming,  and  cooling  rooms  and  other 
places. 

113.  Henry  Law.  Improvements  in  heavlng-np 
slips  for  the  repair  or  construction  of  ships  or 
other  vessels,  and  for  a  continuous-action  pur- 
chase for  the  same,  which  is  also  applicable  to 
other  purposes. 

130.  Joseph  Jesse  Comstock.  Improvements  in 
generating  steam.    A  communicstion. 

132.  William  Westbrooke  Squires.  Improve- 
ments in  preventing  the  bursting  of  pipes  and 
tubes  for  conveying  liquids. 

135.  Miguel  De  Bergue.  Improvements  in  the 
permanent  way  of  railways. 

H5.  Joseph  Maraolo.  A  reproductive  organ, 
printing  with  known  note^  any  musical  fancies, 
and  equally  applicable  to  pianofortes,  melodiums, 
harmoniums,  accordions,  and  generally  to  all 
keyed  musical  instruments. 

151.  Isaac  Barnes.  Improvements  In  carriage 
lamps. 

1G6.  Peter  Armand  Lecomte  de  Fontidnemoreau. 
Certain  improvements  in  machinery  or  apparatus 
for  manufacturing  nails.    A  communication. 

173.  Henry  Elliott  Hoole.  ImproTcments  In 
stove  grates. 

183.  Isaac  Barnes.  Improvements  in  the  ma- 
nufacture of  knobs  and  furniture  for  doors,  draw- 
ers, and  other  similar  purposes,  parts  of  which 
improvements  are  also  applicable  to  the  manu- 
facture of  cornice  poles  and  other  like  articles. 

101.  John  Oimson  and  George  Glmson.  An  im- 
proved (apparatus  applicable  to  steam  pipes  used 
for  the  purposes  of  heating  and  drying,  which  said 
apparatus  may  also  be  used  for  other  sImDar  pur- 
poses where  steam  is  employed. 

2SS.  John  Wormald.  Certain  improvements  in 
machinery  or  apparatus  for  folding,  "  fentbig," 
and  making  up  goods  or  fabrics. 

If25.  Jean  Baptlste  Jules  Hyppolite  d'Auvergne. 
Improvements  in  portable  writing  or  drawing 
desks. 

326.  Pierre  Samain.  Improvements  in  tablet, 
•tools,  and  other  pieces  of  household  furniture. 

799.  Eiisha  Smith  Robinson.  Improvcmentt  in 
machinery  for  lithographic  and  zincogr^>hic 
printing. 

374.  Gustare  Louis  Keller.  A  new  kind  or 
•ystem  of  carpet  or  travelling  bag. 

447.  James  Duiell  Greene.  An  improvement  in 
breech  loading  flre-arma. 

467.  Robert  Baker  Jones.  Improvements  In 
cookfaig  apparatus. 


497.  George  Tomllnson  Bousfleld.  Improve- 
ments in  power  looms.    A  communication. 

fits.  John  Qrierley.  Improvements  in  ma- 
chinery or  apparatus  for  twisting  and  doubling 
yarns  for  mule  banding  knd  similar  purposes. 

632.  Joseph  Pegg.  Improved  steering  appa- 
ratus. 

748.  Samuel  Getley.  Improvements  in  supply- 
ing  and  drawing  water  to  and  fhmi  cisterns. 

774.  Gregory  Bird.  Improrements  in  the  appli- 
cation of  asphaltic  or  bituminous  compositions  for 
building  and  structural  purposes. 

816.  Samoel  Fisher.  Improvements  in  the  ma- 
nufacture of  anchors,  shafting  for  mill  and  engtno 
purposes,  axles,  cranks,  and  spindles,  and  in  the 
furnaces  or  muffles  used  in  the  said  manufhcture. 

922.  William  Westley.  A  new  or  Improved  nail 
or  spike. 

923.  William  Tytherleigh.  A  new  or  improved 
method  of  coating  or  covering  iron,  or  articles  of 
iron,  with  copper  or  alloys  of  copper. 

933.  Peter  William  Barlow.  An  improvement 
in  seasoning  timber. 

945.  William  Crosley  and  George  Goldsmith. 
Improvements  In  wet  gas  meters. 

973.  William  Peacock  Savage.  A  machine  for 
drilling  and  rolling  land. 

977.  James  Barbour.  Improvements  in  sawing 
apparatus. 

1003.  Claude  Antoine  Amand.  Improvements 
in  obtaining  motive  power  flrom  steam  and  other 
fluids,  and  in  pumping  and  forcing  water  and 
other  fluids.    A  communication. 

10(8.  John  Hick.  Apparatus  for  equalising  the 
temperature  of  the  water  in  that  kind  of  steam 
boilers  generally  called  multitubular  bollen. 

1032.  Stephen  Carey.  Improvements  in  water 
carts  and  barrows. 

1041.  William  Waite.  An  improvement  in  the 
construction  of  sleepers  and  rails  for  railways. 

1057.  William  Bulmer  and  Isaac  Sharp.  Im- 
provements in  the  manufacture  of  bricks,  tiles, 
and  other  articles  from  plastic  substances. 

1061.  Amed6e  Louis  ileudant  and  Jean  Louis 
Marie  Paul  Benoit.  Certain  improvements  in 
treating  ores  of  copper,  containing  arsenic  and 
antimoRy. 

Opposition  can  be  entered  to  the  granting 
of  a  Patent  to  any  of  the  parties  in  the  above 
List,  who  have  given  notice  of  iheir  inten- 
tion to  proceed,  within  twenty- one  days  from 
the  date  of  the  Gazette  in  which  the  notice 
appears,  by  leaving  at  the  Commissioners'- 
office  particulars  in  writing  of  the  objection 
to  the  application. 
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The  above  Patents  all  bear  date  as  of  the 
day  on  whieh   Provisional   Protection  was 
granted   for  the  several   inventions  men- 
tioned above. 
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tion  to  the  remarks  addressed  to  "  C."  in  a  foot-note  on  page  496. 
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MOORE'S  PATENT  MILL  FOR  GRINDING  CORN. 

Mr.  T.  Moore,  of  Retford,  hat  recently  patented  a  irery  excellent  mill  for  grinding  com 
and  other  grain,  in  which  he  has  combined  both  steel  and  stone  grinding  surfaces.  He 
forms  the  first  and  upper  grinding  surface  of  a  Tertical  steel  cone,  which  revohes  in  a 
correspondingly  shaped  fixed  cone,  and  below  these  cooes  fits  ordinary  grindstones  hori- 
zontally* The  corn  or  other  grain  is  fed  into  and  between  the  ateel  cones  from  a  hop- 
per,  and  in  its  passage  through  them  becomes  veiy  quiokly  braised  and  converted  into 
meal,  for  which  purpose  it  is  well  known  that  steer  mills  are  better  adapted  than  stones. 
After  being  so  converted,  the  meal  falls  between  the  horizontal  grindstones,  which  reduce 
the  meal  into  flour.  The  great  advantage  consists  in  apportioning  each  of  the  grinding 
surfaces  to  perform  that  portion  of  the  grinding  operations  to  which  they  are  best  adapted 
— ^the  steel  for  conrerting  the  grain  into  meal,  and  the  stones  the  meal  into  flour. 

In  the  engraving  on  the  preceding  page  is  shown  a  sectional  elevation  of  Mr.  Moore's 
improved  mill,  set  upon  a  carriage  for  the  sake  of  portability.  A  A,  is  the  framework  ;  B, 
the  hopper;  C,  a  fixed  cone,  with  teeth  on  the  inside  ;~D  is  a  revolving  cone,  with  teeth  on 
the  outside,  which  works  inside  the  fixed  cone,  C.  The  cone  D  is  keyed  to  the  shaft,  £, 
supported  at  bottom  in  a  cup,  m,  in  an  adjustable  lever,  F.  G  is  a  bed  for  the  running 
stone,  made  fast  on  the  shaft  so  as  to  be  supported  upon  and  revolve  freely  with  it ;  H  is 
the  ranning  stone  ;  and  T,  the  fixed  stone,  held  by  screws,  b  h,  which  take  into  nuts  sunk 
in  the  stone ;  K  is  a  shoot  for  directing  the  meal  into  the  stones  and  for  admitting  air 
between  them ;  L  is  a  regulator  for  regulating  the  feed  from  the  hopper ;  M,  bevil  gearing 
for  driving  the  shaft,  £,  and  with  it  the  running  stone  and  cone;  N  N,  carriage  for 
removing  the  mill  from  place  to  place.  The  cones  and  stones  are  brought  closer  together 
or  farther  apart  by  turning  the  nut,  c,  on  the  screwed-rod,  d,  connected  to  the  lever,  F> 
whereby  the  shail  £  is  raised  or  lowered.  The  upper  stone  it  also  capable  of  adjustment 
by  taming  the  nuts,  d  d,  or  the  screws,  b  b^  whereby  this  stone  is  raised  or  lowered. 
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ON  LARGE  BELLS  AND  BELL  MACHINERY. 

{Continued  from  page  465.) 

REMARKS     ON    THE    FORMS,    METHODS    OF      CASTING,    AND    RINGINQ    OF    LARGE    BBLLR. 
BY  C.  H.  SMITH,  HONORARY  MEMBER. 

Returned  Diecussim  «<    the  Ordinary  General    Meeting  ef  the  Hoy^  IneiUute  qf  BriOeh 
ArchUeete,  Feb.  lUh,  1856. 


Mr.  W.  L.  Baker,  C.E.,  visitor,  having 
requested  permission,  made  the  following 
remarks: 

Large  bells  of  a  shallow  basin  shape  are 
now  used  in  some  cemeteries,  and  are  found 
to  give  a  deep  note,  but  weak  in  power; 
they  thus  possess  the  advantage  of  not  being 
heard  at  a  distance.  But  it  is  from  the 
ogival  bell,  that  the  loudest,  clearest,  and 
best  quality  of  sound  may  be  obtained ;  we 
therefore  find  this  shape  almost  universally 
adopted  in  the  bells  of  our  church  and 
e\o<ik  towers.  The  best  modifications  of 
this  general  form,  the  precise  curves  of  the 
sweep,  the  various  thicknesses,  and  the 
nature  and  treatment  of  the  alloy  to  be  used, 
roust  be  determined  by  the  practical  ex- 
perience of  the  bell-founder,  who,  no  doubt, 
may  be  assisted  by  scientific  research  and 
careful  experiment.  It  is  therefore  to  be 
hoped  that  the  details  and  results  of  all  ex- 
periments and  calculations  connected  with 
the  bells  for  the  clock  tower  of  the  Palace 
of  Westminster  will  be  published. 

It  has  been  proposed  to  cast  bells  with- 
out external  beads  or  inscriptions;  but  I 
cannot  think  this  omission  of  any  import- 
ance, as  the  beads  seldom  project  more  than 


one-sixteenth  of  an  inch,  Bor  the  lettering 
more  than  one  thirty-second.  It  is  mucE 
more  Important  to  get  the  inside  of  the  bell 
perfectly  concentric  with  the  outside.  The 
inscriptions  generally  give  the  date  when 
the  bells  were  cast,  and  are  often  otherwise 
interesting  and  instructive.  Much  has  been 
said  and  written  lately  about  the  superiority 
of  old  bells  over  modem  ones :  the  results 
of  my  experience  do  not  entirely  coincide 
with  such  statements,  some  of  which  are 
perhaps  partly  due  to  a  natural  tendency  to 
find  excellence  only  in  the  productions  of 
former  times.  There  are  many  old  bells 
belonging  to  peals  in  country  places,  that 
have  a  diameter  of  mouth  equal  to  sixteen 
and  a  half  times  the  thickness  of  the  sound 
bow,  and  their  sound  is  consequently  weak 
and  panny.  The  tuning  of  old  bells  was 
often  very  imperfect,  probably  on  account 
of  the  great  expense  attending  the  procesa, 
which  was  done  entirely  by  hand  with  ham- 
mer and  chisel.  At  the  present  day  the 
tuning  is  effected  with  much  greater  accu- 
racy  and  much  less  expense  by  a  revolving 
cutter  driven  by  steam  power ;  but  still 
there  is  no  doubt  that  modern  bells  are  in 
many  instances  anything  but  what    they 
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oQglit  to  be ;  and  I  bare  lately  discoTcred 
in  examining  a  new  peal  of  bells,  what  ap- 
pear to  me  very  startling  anomalies  botb  m 
their  shape  and  thickness.  We  have  also 
heard  hiffh  praise  of  foreign  bells.  I  have 
heard  bells  in  France,  Portugal,  and  Brazil, 
and  my  imoression  is,  that  on  an  average, 
French  and  Brazilian  are  inferior  to  the 
bells  of  this  country.  There  are,  however, 
some  excellent  bells  in  the  Cathedral  at 
Lisbon.  I  saw  last  summer  the  great  bell, 
the  *'  Bourdon  "  of  Notre  Dame,  at  Faris ;  the 
diameter  of  its  mouth  is  eight  feet  six  inches 
and  three-quarters,  and  the  thickness  of 
sound-bow  is  eight  inches ;  it  weighs  about 
fourteen  tons,  and  although  only  used  on 
the  grandes  Jitet,  the  indentations  made  by 
the  clspper  are  1 }  inch  deep. 

The  eirect  of  ringing  is  very  different  from 
that  of  merely  striking  bells  while  stationary, 
or,  as  it  is  technically  oalled,  chiming  them. 
In  ringing,  a  bell  is  made  to  perform  a  se- 
ries of  oscillations,  and  is  struck  once  at 
each  oscillation ;  it  thus  throws  off  the  sound 
in  a  great  number  of  directions  owing  to 
the  arc  it  describes,  and  may  be  said  to  cause 
the  air  to  vibrate  in  a  series  of  rings  ex- 
panding in  an  infinite  variety  of  non-parallel 
planes,  which  intersect  one  another,  and 
cause  that  pleasing  undulatory  vibration 
in  the  air  so  peculiar  to  ringing,  and  which 
cannot  be  obtained  by  chiming,  or  in  any 
other  manner. 

A  suggestion  has  been  made  during  this 
discussion  by  Mr.  Varley,  to  hang  bells 
above  the  ridgea  of  tower  roofs.  Bells  may 
be  seen  hung  in  this  way  in  France,  and, 
under  suitable  circumstances,  the  same  plan 
might  be  adopted  in  this  country.  The  bells 
of  the  churches  at  Rio  de  Janeiro  are  all 
hung  in  the  tower  windows,  and  some  of 
them  are  of  considerable  size,  one  bell 
always  taking  up  the  entire  width  of  a  win- 
dow.  I  have  never  observed  more  than 
four  bells  in  the  same  tower.  They  are 
hung  upon  immense  ornamental  wooden 
stocks,  the  gudgeons  of  which  run  in  bear- 
ings let  into  the  granite  sides  of  the  windows, 
80  that  no  frame  is  required.  The  stocks 
have  one,  and  in  the  case  of  heav^  bells, 
two  levers  attached  to  them,  nrojecting  in- 
wards  at  an  angle  of  about  30  or  40**  above 
the  horizontal  line;  short  ropes  are  at- 
tached to  the  levers,  and  the  blacks  who  are 
employed  to  ring  the  bells  stand  on  a  floor 
in  the  tower,  placed  on  a  level  with  the  bot- 
tom of  the  bell  windows,  and  with. the  sim- 
ple tackle  I  have  described  manage  to  raise 
▼ery  heavy  bells  and  to  set  them  without 
stays  and  catches.  Bells  thus  hung  in 
tower  windows  are  very  picturesque  objects, 
and  probably  there  would  be  no  objection 
to  a  few  irreffular  sized  bells  being  thus 
placed.    But  it  is  quite  out  of  the  question 


to  think  of  hanging  peals  of  belli  in  thia 
way,  because  the  different  positions  of  the 
bells  in  referenoe  to  the  surrounding  neigh- 
bourhood, causing  some  to  quite  overpower 
others,  would  seriously  interfere  with  the 
beauties  of  change  ringing,  and  there  would 
be  many  objections  to  hanging  them  all  in 
windows  on  one  side  of  a  tower. 

Some  towers,  from  their  positions  and 
proportions^  are  no  doubt  better  calculated 
to  do  justice  to  bells  than  others.  The  clock 
tower  of  the  Palace  of  Westminster  stands 
boldly  out  from  the  surrounding  buildings, 
and  rises  to  a  considerable  height  above 
them.  I  have  heard  with  astonishing  dis- 
tinctness, in  the  neighbourhood,  the  noise 
of  the  hammers  and  chisels  of  the  workmen 
engaged  in  the  erection  of  its  iron  roof.  The 
fine  position  determined  upon  for  the  large 
hour  bell  resembles  tliat  suggested  by  Mr. 
Varley  of  a  bell  hung  above  a  conical  roof 
with  a  sounding  board  over  it. 

Mr.  Smith  has  particularly  alluded  in  his 
paper  to  the  injury  occasioned  to  towers  by 
the  lateral  strains  to  which  they  are  sub- 
jected by  the  ringing  of  the  bells,  and  Mr. 
Ferrey  has  stated  that  he  has  had  "fre- 
quently to  deplore  the  serious  injuries  caused 
to  the  towers  by  the  action  of  the  bells."  My 
own  experience  is  more  limited,  but  I  have 
been  in  many  ringing  rooms  and  bell  cham- 
bers during  the  ringing  of  peals,  and  have 
often  placed  my  back  against  the  wall  so  as 
to  become  more  completely  sensible  of  the 
nature  of  the  oscillations  of  the  tower.  These 
have  invariably  appeared  to  be  of  an  elastic 
character,  and  it  is  evident  that  in  a  well 
built  tower,  oscillations  not  ezceedinp;  the 
limit  of  elasticity  of  the  material  of  which  it 
is  constructed  cannot  injure  it  or  interfere 
with  its  stability.  The  floor  of  the  ringing 
room  of  St.  Martin's-in-the-Fields  is  about 
on  a  level  with  the  top  of  the  balustrade  over 
the  cornice  of  the  church,  and  even  at  that 
level  the  tower  oscillates  very  considerably 
during  the  ringing  of  a  peal ;  but  good  work- 
manship and  the  elasticity  of  the  materials 
have  prevented  its  peal  of  twelve,  weighing 
about  147  cwt,  doing  it  any  injury ;  in  fact, 
the  tower  is  as  sound  now  as  ever.  Another 
feature  peculiar  to  the  movement  of  a  tower 
during  tne  ringing  of  a  peal  is,  that  the  con- 
secutive arrangement  of  the  bells  in  certain 
changes  will  cause  it  to  oscillate  very  consi- 
derably, while  during  the  rinffing  of  other 
changes  no  oscillation  will  be  perceived. 
Church  towers  are  much  better  built  now  than 
they  were  twenty  or  thirty  years  ago,  both  in 
regard  to  their  size  and  stability,  but  the  in- 
ternal arrangements  of  the  bell  chamber  and 
ringing  room  are  often,  in  many  respects, 
inconvenient  In  some,  built  within  the  last 
ten  years,  the  ringing  rooms  are  the  cham- 
bers immediately  under  the  bell  lofts.  They 
z2 
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are  consequently  bo  noisy  and  confusing  to 
the  ringers  that  it  is  next  to  impossible  to 
ring  complete  peals  in  them.  A  double  ceiling 
would  in  some  measure  remedy  the  evil,  but 
an  intermediate  chamber  between  the  bell 
loft  and  the  ringing  room  would  be  still 
better. 

Bell  frames  should  be  made  as  perfectly 
rigid  as  possible,  and  all  tendency  to  twist 
provided  against  If  laid  on  a  stout  floor, 
they  would  be  stiffened  by  being  well  se- 
cured to  it,  especially  if  the  flooring  boards 
were  laid  diagonally.  The  floor  should  be 
well  spiked  to  the  girders.  The  plan,  de- 
scribed by  Mr.  Ashpitel  last  year  of  laying 
the  frames,  floor,  and  girders  without  flxing 
them  to  one  another,  would  not  reduce  the 
thrust  on  the  tower,  and  would  allow  them 
to  work  about  in  a  very  objectionable  man- 
ner, causing  great  additional  labour  in 
ringing  the  bells.  The  more  rigid  the 
frame  the  easier  the  bells  travel.  Iron 
frames,  therefore,  properly  constructed,  are 
better  than  wooden  ones,  with  the  advantage 
also  of  greater  durability.  My  model  on 
the  table  shows  a  cast-iron  frame  for  a  single 
bell  of  large  size ;  a  horizontal  diagonal  braoe 
introduced  below  the  bell  counteracts  any 
tendency  to  twist  This  brace  is  raised  from 
below  and  bolted  in  its  position  after  the 
bell  has  been  hauled  up  into  its  place. 
Bells  are  more  conveniently  accessible  when 
the  frames  are  not  laid  on  the  floor,  but  the 
latter  is  fixed  4  feet  6  in.  or  5  feet  below 
the  lowest  parts  of  the  framing.  This 
arrangement  gives  access  under  the  bells  to 
the  clappers,  and  allows  the  loft  to  be  freed 
from  rubbish,  great  quantities  of  which  are 
sometimes  brought  in  by  birds,  but  should 
not  be  allowed  to  accumulate  and  rot  on  the 
floors  or  between  the  bell  frames. 

In  France  the  louvre  windows  of  bell 
towers  are  frequently  of  gigantic  proper- 
tions,  the  bells  being'suspended  in  an  im- 
mense wooden  frame  of  vertical,  horizontal, 
and  diagonal  timbers,  T)uilt  up  from  the 
bottom  to  the  lop  of  the  windows,  like  an 
internal  and  independent  tower.  The  14 
ton  bell  at  Paris,  to  which  I  have  already 
alluded,  and  three  smaller  bells,  are  hung 
in  a  frame  of  this  kind,  the  louvres  being 
attached  to  the  bell-framing.  Although  the 
extreme  angle  described  by  the  centre  line 
of  the  14  ton  bell,  when  ringing,  is  only 
equal  to  about  90^,  the  frame  oscillates 
considerably  with  it,  north  and  south;  and 
even  when  the  oscillations  of  the  bell  be- 
come very  small  after  it  has  ceased  to  sound, 
the  lateral  movement  of  the  frame  and 
louvres  may  be  seen  from  the  street  below. 
Any  movement  in  a  bell  frame  is  objection- 
able, and  shows  that  it  is  not  equal  to  its 
work.  Peal  ringing  is  unknown  in  Paris, 
and  the  bells  (of  which  I  believe  there  ire 


not  more  than  from  one  to  four  in  each 
church)  are  universally  rung  by  the  feet  of 
the  ringers  standing  above  the  bells,  by 
means  of  treadle  levers  bolted  at  right 
angles  to  the  sides  of  the  stoek  near  its 
ends.  With  the  present  arrangements,  eight 
men  only  can  conveniently  be  engaged  at 
the  same  time  in  thus  ringing  the  14  ton 
bell  at  Notre  Dame.*  The  operation  ap- 
peared  to  me  awkward  and  attended  with 
some  danger  to  the  ringers. 

It  was  stated  in  the  previous  discunioii 
that  when  the  crown  is  let  up  into  the  stock, 
a  bell  will  be  raised  with  more  diffieoltj 
than  when  it  is  attached  to  a  stook  which  is 
straight  on  the  underside;  and  that  the 
greater  the  centrifugal  force  developed  by 
the  swinging  of  any  bell,  the  more  easily 
will  it  be  raised.  Now  in  raising  a  bell,  a 
man  imparts  as  mnch  force  as  he  is  con- 
veniently able  to  supply ;  and  as  long  as  tbe 
force  continues  to  be  greater  than  that  re- 
quired to  overcome  the  resistance  of  the 
air  and  the  friction  of  the  gudgeons,  and 
thereby  to  maintain  the  oscUlationa  of  the 
bell  in  any  given  arc,  the  remaining  force 
causes  the  bell  to  describe  a  greater  are  at 
each  oscillation,  till  ultimately  it  is  eom- 
pletely  raised.  The  time  of  oscillation  and 
the  angular  velocity  of  any  given  bell  wiU 
be  about  the  same,  whether  the  crown  is  let 
into  the  stock  or  is  attached  to  a  straight 
stock ;  the  actual  velocity  of  the  mouth  will 
therefore  be  greater  in  the  latter  case,  the 
bell  will  meet  with  more  resistance  fix>m  the 
air,  and  will  consequently  require  more 
power  to  raise  it;  the  oentrif\igal  foroe  will 
also  be  greater  than  in  the  former  case,  and 
therefore  the  friction  of  the  gudgeona  will 
be  increased,  occasioning  still  further  exer- 
tions on  the  part  of  the  ringer.  With  a 
straight  stock  the  whole  work  to  be  done  is 
greater,  as  the  centre  of  gravity  of  the 
moring  mass  has  to  be  raised  through  a 
greater  distance,  and  the  aame  amount  of 
power  being  applied,  more  time  will  be 
required  to  raise  it  The  following  adran- 
tages,  then,  are  obtained  by  letting  the 
crown  of  a  large  bell  into  the  stock ;  it  is 
raised  with  not  only  less  effort  on  the  part 
of  the  ringer,  but  also  in  less  time ;  there  is 
less  strain  on  the  stock  and  the  bolt  or  bolts 
connecting  the  bell  with  the  stock ;  there  is 
a  leas  lateral  thrust  on  the  tower ;  and  lastly, 
the  framing  in  which  it  hangs  not  only 

*  Mr.  PapwoHh,  Fellow,  has  commnnlcated  tbe 
following  natticulars  of  bells  in  Oetnaaj:  — 
Olmats,  858  eentoon  (about  17  tons  I8rvt): 
Breslaa,  1807, 8t.  Elisabeth't  Chureh,  280  e«nta«n 
(aboat  II  (OQt):  Gerliti,  88.  Peter  and  P«n| 
Chureh,  817  oeataen  (about  10  tons  17  ewt.) ;  Hal. 
berrtadt,  tbe  Domintca,  1487, 150  o«DtDert(7  tons 
lOowt);  Dantsle,  8t  liaria  Chui«b,  14SS,  181 
centners  (about  8  tons  1|  owt). 


ON  PBTBIFIOATIOir. 


M«f 


[•rsi.Sif.  ^V- 


requires  lets  strength,  but  may  be  made 
n)ore  compaet,  and  consequently  less  ex- 
pensive,  with  respect  to  the  clapper  going 
up  on  the  wrong/ side  when  the  bell  is 
raised,  T  do  not  conceive  that  that  prac- 
tically influences  the  raising  of  the  bell  one 
way  or  the  other.  There  it  scarcely  a 
tenor  bell  in  London,  the  clapper  of  which 
does  not  go  up  on  the  wrong  side,  the  only 
practical  disadvantage  being  that  a  man  has 
to  go  up  and  turn  it  on  the  right  side,  after 
which  the  bell  will  clapper  just  as  well  as  if 
it  had  been  raised  with  the  clapper  on  the 
right  side. 

The  following  facts  will  dearly  show  the 
advantage  of  letting  the  cnmn  of  the  bell 
into  the  stoek. 

The  bells  of  Bow  Church,  Cheapside, 
after  twelve  years'  silence,  were  re-hung  in 
the  year  1885,  and  the  crown  of  the  tenor 
bell  was  let  up  further  into  the  stock. 
Since  the  alteration  that  bell,  weighing 
58  cwt,  has  been  rung  by  one  man  for  four 
hours  and  five  minutes  in  a  peal  of  6,000 
changes,  whereas  before  the  alteration  it  had 
never  been  rung  single-handed  in  any  peal. 

The  42  cwt.  tenor  of  St  Michael's, 
Cornhill,  was  never  rung  single-handed  till 
the  year  1840,  when  its  crown  was  let  fur- 
ther  up  into  the  stock,  and  since  that 
alteration  it  has  been  always  rung  in  peals 
by  one  man. 

At  St.  Giles's,  Cripplegate,  we  find  a  peal 
of  twelve  bells,  the  tenor  being  S6  cwt.  In 
the  year  1848  they  were  re-hung,  and  the 
crowns  of  the  larger  bells  were  let  up  fttrther 
Into  the  stocks.  In  the  year  1861  a  peal 
was  rung  in  this  tower,  consisting  of  7,524 
changes,  in  Ave  hours  and  twenty-four 
minutes,  during  the  whole  of  which  time 
Mr.  John  Austin,  then  between  fifty  and 
sixty  years  of  age,  rung  the  tenor  bell  un- 
assisted. 

The  ordinary  wooden  slider,  alluded  to  in 
the  discussion  on  bells  last  year,  is  a  bar  of 
wood  lying  across  the  bottom  of  the  cage 
in  a  horizontal  direction ;  it  is  fixed  at  one 
end,  and  is  generally  made  curved,  in  order 
to  clear  the  skirt  of  the  bell  and  Uie  ball  of 
the  clapper,  and  at  the  same  time  to  get  the 
other  end  close  up  under  the  mouth  of  the 
bell  within  the  range  of  the  stay,  the  length 
of  which  is  limited  by  the  framing.  The 
slider  must  therefore  generally  be  a  piece  of 
carpenter's  work,  and  not  a  mere  stick. 
This  kind  of  slider  is  replaced  in  my  plan  of 
hanging  bells  by  a  vertical  iron  catch, 
which  is  not  only  simple  and  strong,  but 
occasions  much  less  friction  than  a  hori- 
contal  slider. 

{To  be  omtimtetL) 


ON  PETRIFACTION : 

EXPERI1IE1CTS  SHOWING  THAT  IN  WHAT  IS 
CALLED  FETRIFACTION,  ANIMAL  MATTER 
IS  CHANGED  INTO  CARBONATE  OF  LIME, 
AND  VEGETABLE  MATTER  INTO  SILICA, 
PROBABLY  BY  PROCESSES  SIMILAR  TO 
INFILTRATION. 

BY  HORATIO  PRATES,  ESQ. 

The  small  fossil  shells  found  by  me  about 
halfway  up  the  mountain  behind  the  '*  Tombs 
of  the  Queens,"  at  Thebes  (Egypt)— an  alti. 
tilde,  I  suppose,  of  nearly  1,000  feet  above 
the  Nile— dissolve  with  efiervescence  entirely 
in  dilute  muriatic  acid.  They  therefore  con- 
sist of  the  carbonates  of  lime  and  magnesia. 
Those  shells  fi>und  near  the  '<  Tombs  of  the 
Kmgi"  are  much  larger  than  the  above; 
but  on  breaking  one  up,  and  touching  the 
oM/re— which  is  equally  hard  with  the  exte- 
rior — with  muriatic  acid,  a  vigorous  effer- 
vescence took  place.  The  animal  matter, 
therefore,  in  all  these  eases  is  either  changed 
iato  the  earthy  carbonates,  or  has  been  £s- 
aolved  and  replaced  by  such  earthy  ingre- 
dienU.  Fossil  shells  are  found  in  like 
manner  embedded  in  the  limestone  rock 
behind  the  citadel  at  Cairo,  and  the  interior 
of  these  shells  also,  as  well  as  the  exterior, 
oonsisU  of  earthy  carbonates. 

As  in  this  case,  and  also  at  the  Tombs  of 
the  Queens,  the  contigwmM  rock  is  soft  car- 
bonate of  lime,  the  opinion  that  this  has 
been  dissolved  and  made  to  take  the  place 
of  the  animal  matter,  would  appear  more 
plausible  and  probable  than  an  actual  cou- 
version  of  the  animal  matter  into  carbonate 
of  lime.  The  great  hardness  of  the  carbonate 
of  lime  would  perhaps  incline  us  to  think 
that  such  conversion  or  deposition  wss  made 
while  the  lime  was  in  a  state  of  fusion ;  but 
I  shall  quote  afterwards  a  fact  thattwill 
ratlier  incline  us  to  believe  it  to  have  been 
efiTected  by  a  deposition  from  water,  parti- 
enlarly  as  the  process  must  have  been  #x- 
tremehf  slow,  since  the  organic  texture  is 
preserved. 

The  cryataiHxed  carbonate  of  lime  from 
"  Belzoni's  Tomb"  at  Thebes  does  not  dis- 
solve altogether  in  muriatic  acid.  It  leaves, 
I  presume,  neariy  half  its  bulk  behind  in 
the  form  of  semi-transparent  softish  matter, 
probably  silex.  In  like  manner  the  large 
masses  of  very  hard  stone  taken  from  near 
the  grottoes  of  Dayr  and  Nackl,  and  found 
in  greater  or  less  quantity  in  tlie  vicinity  of 
all  the  limestone  cliffs  oX  the  Nile,  efifer- 
vesced  briskly  in  muriatic  aeid,  but  soon 
afterwards  remained  unacted  on  further. 
The  white  hardish  mass  left  behind  was  pro- 
bably above  half;  and  as  the  rook  itself 
scratched  glass,  the  part  insoluble  in  muriatio 
aold,  though  heated,  was  probably  silex. 
These  large  masaes^  therefore,  are  juitly 
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called  "fttietoiw  limestone,"  pomUting,  at 
they  appear  to  do,  of  a  ftued  mass  of  chalk 
and  silex.  That  they  have  been  fUsed  is 
also  clear  from  their  rounded  form  in  seye- 
ral  parts.  Such  hard  round  masses  I  ob* 
serred  in  the  top  of  one  of  the  grottoes  of 
Dayr  and  Nacklj  embedded  in  the  softer 
chdk,  constituting  a  real  '*  pudding  stone  " 
ceiling.  As  these  round  masses  effenresoed 
in  muriatic  acid,  they  are  not  ttUea  only,  as 
is  often  stated  in  books,  but  a  fused  mass  of 
this  and  carbonate  of  lime. 

FOSSIL  WOOD. 

This  is  found  a  few  miles  out  of  Cairo,  in 
great  part  on  the  summit  of  a  hill  in  the 
desert,  also  still  further  on  towards  Suez  and 
near  the  Natron  Lakes.  Oim  of  the  nieces 
examined  e£fenresced  in  muriatic  acid  for 
some  time,  but  the  greater  part  of  the  mass 
of  wood  remained  unacted  on.  The  part 
dissolved  gradually  fell  from  solution,  but 
was  totally  soluble  in  hot  water.  This  spe- 
cimen, therefore,  contained  a  considerable 
quantity  of  carbonate  of  lime ;  but  other 
specimens  neither  effervesced  nor  dissolved 
in  the  slightest  degree  in  muriatic  acid. 

It  was  not  fused,  but  only  slightly  black- 
ened throughout,  by  being  kept  an  hour  or 
two  in  a  fluid  mass  of  silex  and  potass. 

It  was  very  easily  reduced  to  powder  in 
an  iron  mortar,  and  neither  in  this  state  nor 
in  small  pieces  was  it  dissolved ;  nor  did  it 
take  fire,  as  charcoal  does,  when  thrown  into 
hot  ftised  nitrate  of  potass. 

Wlien  the  powder  was  intimately  mixed 
with  potass  and  exposed  to  heat,  it  also 
fyised  as  silica  does. 

Exposed  to  a  red  heat,  this  fossil  wood 
blackens  to  a  certain  extent  As  fossil 
shells  are  found  in  chalk,  so  this  petrified 
wood  is  found  lying  on  sand,  a  strong  argu- 
ment against  those  who  have  thought  carbon 
convertible  into  silica.  The  grand  question 
on  this  subject  is,  whether  me  solution  of 
silica  that  surrounded  the  wood  was  a  fiued 
mixture  (as  with  potass  or  soda)  or  an 
aqueous  solution.  Since  the  wood  retains 
its  appearance  so  perfectly,  one  point  seems 
clear — that  the  ti&eizaiion  took  a  very  long 
period  to  complete,  and  that  the  wood  was 
in  a  position  to  resist  putrefaction.  The  for- 
mation of  so  hard  a  suostance  as  the  enamel 
of  the  teeth  from  a  cool  watery  solution,  is 
in  favour  of  the  silica  not  having  been  in  a 
state  of  fusion  at  the  time  of  its  deposition. 
Another  argument  in  favour  of  the  same 
view  (which  applies  equally  to  the  carbonate 
of  lime  which  took  the  place  of  the  animal 
matter  in  the  shells  found  above  the  Tombs 
of  the  Queens),  is  the  following  change  in 
wood,  found  in  cutting  a  canal  near  Ferry 
Bridge.* 

«  M  phUUp'B  TreatlBe  on  Oe<rfofy,"  vol.  U.  p.  M. 


*'  When  a  little  yttXtt  entered  this  peaty  and 
shelly  deposit,  firom  the  upper  magnesian 
limestone,  it  produced  in  the  wood  a  singu- 
lar petrification  ;  for  the  external  bark  and 
wood  were  unchanged,  bat  Ae  internal  parts 
of  the  wood  were  converted  to  carbonate  of 
lime,  in  which  the  vegetable  structure  was 
perfectly  preserved.  In  like  manner  some 
of  the  nuts  were  altered  ;  the  shell  and  the 
membranes  lining  it  were  unchanged,  but 
the  kernel  was  converted  to  carbonate  of 
lime,  not  crystallized,  but  retaining  the 
peculiar  texture  of  the  ireoent  fruit"  Ic 
IS  singular  that  sulphuret  of  iron  was  re- 
tained outHde  this  same  wood,  the  "  eleotif e 
molecular  attraction,"  as  Phillips  terms  it, 
being  for  the  carbonate  of  lime. 

As  a  solution  of  carbonate  of  lime  fcr- 
me4Ued{f)  the  wood  in  this  case,  we  have  no 
reason  for  supposing  anything  like  a  trwu- 
mutation  of  the  woody  fibre  or  kernel  of  the 
nut  into  carbonate  of  lime.  And  from  ana- 
logy we  may  say  the  same  of  the  interior  of 
the  shells,  which  are  filled  with  carbonate 
of  lime.  They  have  probably  laid  a  veiy 
long  time  in  such  solution,  which  I  believe 
has  an  antiseptic  power,  and  hence  is  well 
calculated  to  keep  the  animal  matter  in  the 
interior  from  putrefaction,  while  the  lime  is 
gradually  taking  its  place.  I  proved  by 
experiments  many  years  ago  that  carbonate 
of  soda  has  an  antiseptic  power  (see  PkiL 
Magaxine,) 

I  shall  here  state  what  I  believe  to  be  a 
new  discovery,  viz.,  that  carbonate  of  lime 
undergoes  fusion  at  a  certain  heat,  when 
surrounded  by  an  atmoiphere  rf  carbome  add 
g4«,  without  any  a$tistance  from  pressure, 
'*  Sir  J.  Hall  discovered  that  limestone  un- 
dergoes fusion  under  a  pressure  which  pre- 
vents the  escape  of  its  carbonic  acid,"  viz., 
173  atmospheres,  equal  to  a  column  of  sea- 
water  of  5,700  feet*  I  have  repeated  the 
experiment  above  alluded  to,  which  I  first 
nerformed  several  years  sf  o,  lately,  in  the 
following  way.  Some  chalk  powder  was  put 
at  the  bottom  of  a  crucible ;  over  this  was 
spread  a  pretty  thick  Uyer  of  nitrate  of 
potass,  in  which  were  pieces  of  plumbago, 
common  charcoal,  and  silica;  over  this, 
sffain,  was  a  thin  layer  of  chalk,  and  the 
whole  was  covered  with  common  earth,  and 
heated  to  redness  for  two  or  three  hours. 
On  examination,  the  chalk  above  and  below 
the  nitrate  of  potass  was  fused  into  a  hard^ 
porous,  grey  mass,  something  like  eome 
kinds  of  lava,  the  nieces  of  plumbago  and 
charcoal  had  totally  disappeared,  having 
been  converted  into  carbonic  acid  gas  by 
the  oxygen  of  the  nitrate  of  potass;  the 
piece  of  silex  was  changed  to  an  opaque 
white  by  the  heat,  but  otherwise  unaltered. 

*  *«  Phillip's  Geology,'*  vol.  it  pp.  51,  N. 
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T  have  no  doubt  that  many  of  the  very  hard 
masses  of  carbonate  of  lime  seen  on  the 
banks  of  the  Nile  have  been  fused  in  a 
manner  somewhat  similar  to  the  above,  since 
the  enormous  pressure  that  Sir  J.  Hall  em- 
ployed  can  occur  only  occasionally  in  nature, 
and  in  subterranean  parts.  An  excess  of 
carbonic  acid  gas  is  well  known  to  assist  the 
solution  of  carbonate  of  lime  in  water.  In 
the  above  experiments  we  also  obsenre  that 
it  tends  to  render  it  JImd  by  fusion. 

P.S.  (April,  1856.)  In  conclusion,— al- 
though, as  above  stated,  I  consider  it  fnore 
probabis  that  no  actual  connertion  of  the  animal 
matter  contained  in  the  shells  took  place  into 
carbonate  of  lime,  nor  of  the  wood  into  silica, 
atill,  at  present,  the  new  views  of  Mr.  Low 
and  M.  bumas  on  atomic  weights  and  sub- 
stitutions, and,  above  all,  the  fact  that  cer- 
tainly carbon,  sulphur,  and  now  phosphorus 
(Schrdtter's  recent  discovery),  and  perhaps 
oxygen  (Schdnbein),  can  exist  in  two  differ- 
ent state*  (having  different  properties  in 
each  !)  incline  me  to  consider  it  not  impoisi- 
ble  that  calcium  and  silica  may  sometimes 
be  formed  by  vital,  or  even  by  inoreanio 
processes.  A.  third  edition  of  Mr.  Low's 
work  "On  the  Simple  Bodies"  has  just 
appeared  ri856 :  Adam  Black,  Edinburgh), 
and  thougn,  perhaps,  too  prone  to  speculate 
rather  than  experiment,  this  gentleman  has 
done  a  service  to  science  by  its  publication. 
The  neglect  of  his  work  by  our  men  of  sci- 
ence, of  which  he  complains  with  justice, 
was  to  be  expected,  as,  whether  right  or 
wrong,  he  is  clearly  too  bold  and  original  a 
thinker  for  the  scientific  powers  of  the  day. 
It  is  rather  amusing  to  find  a  good  chemist, 
as  he  is  certainly,  writing  in  his  last  work  in 
reference  to  the  above  discoveries,  that  the 
age  of  alchemy  seems  coming  again,  and 
yet  cautiously  avoiding  all  mention  of  Mr. 
Low's  book  anywhere  in  his  whole  work. 

♦- — 

THE  SMOKE  ACT  AND  THE 
POTTERIES. 

In  our  last  number  we  directed  attention 
to  8  design  of  Mr.  Woodcock's  for  im- 
proving the  combustion  of  fuel  in  pottery 
kilns.  On  subsequent  inquiry,  Mr,  Wood- 
cock has  discovered  that  his  arrangements 
have  been  anticipated  by  Mr.  Doulton,  of 
Lambeth,  who  patented  an  invention  of 
substantially  the  same  character  as  Mr. 
Woodcock's  on  the  11th  of  May,  1864. 
(See  Mechanics*  Magazine,  vol.  61,  page 
667,  No.  1685.)  Mr.  Woodcock  has  di- 
rected our  attention  to  the  circumstance, 
and  at  once  resigned  all  claim  to  the  im- 
provement, which  has  been  found  to  answer 
well  in  practice. 

Mr.  Doulton' s  arrangement  is  shown  in 
the  annexed  engraving,  which  represents  a 
section  of  a  fire-place  or  ftimace  of  h  kiln 


where  fire-bars  are  used  ;  a  is  the  fire-place 
or  furnace  into  which  the  fuel  is  placed 
through  the  opening,  b,  to  facilitate  which 
the  tile  or  slab,  c,  is  taken  away  and  then 
replaced :  d,  d,  are  perforated  fire-tiles  over 


■a 
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an  opening,  e,  at  the  upper  pact  of  the  fire- 
place or  furnace;  /is  part  of  the  outer  wall 
oflthe  kiln ;  g  is  part  of  this  linitag  of  the 
kiln ;  A  is  a  chamber  abb^e  the  perforated 
fire-tiles,  which  can  be  partially  closed  by 
introducing  a  tile  or  brick,  or  otherwise,  at 
the  opening,  I,  to  reduce  the  quantity  of 
air  passing  into  the  chamber,  h  (and  con- 
sequently to  the  fire)«when  tiie  coal  has 
become  well  ignited.  There  may  be  further 
perforated  tiles  used  above  those  shown  to 
partially  heat  the  air  before  it  comes  to 
them,  jy  J,  are  bricks  piled,  as  heretofore, 
loosely  at  the  lower  part  of  the  furnace  or 
fire-place,  as  shown,  between  which  air  can 
pass  to  support  combustion,  as  well  as  down 
through  tne  fuel  from  the  chamber,  h.  By 
these  arrangements  the  perforated  tiles, 
d,d,  will  become  highly  heated,  and  the 
atmospheric  air  will  become  heated  in 
passing  from  the  chamber,  h,  downwards 
through  the  perforated  tiles  into  the  upper 
part  of  the  furnace  or  fire-place,  and  will 
enter  above  the  fuel  therein,  and  thence 
pass  into  the  kiln  through  the  opening,  Ar, 
where  it  will  meet  with  the  products  passine 
off  from  the  fuel,  and  become  ignited  with 
them  as  they  enter  the  kiln. 


ROBERTSON'S  GROOVEDSURFACE 
FRICTION AL  GEARING. 
Iv  our  Number  for  October  21,  1854 
(No.  1628,  vol.  Ixi.,  page  395),  we  de- 
scribed a  system  of  wedge-gearing  for  ma- 
chinery,  the  invention  of  M.  Minotto,  of 
Piednlont,  which  was  intended  to  be  sub- 
stituted fbr  common-toothed  wheels    We 
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have  recently  had  submitted  to  ua  a  ays- 
tern  of  gearing  which  bears  some  resem- 
blance to  M.  Minotto's,  but  which  appears 
to  us  to  be  much  superior  to  it  Mr.  J. 
Robertson,  of  Ardrossan,  is  the  inventor  of 
the  new  system,  which  resulted  from  certain 
experiments  performed  by  him  with  a  view 
to  effect  improvements  in  the  reversing 
movements  of  machinery.  It  consists  in 
employing  pi^lteys  or  discs,  the  edges  of 
which  are  grooved  or  corrugated,  so  as  to 
take  into  each  other,  and  to  present  to  each 
other  large  surfaces  of  contact* 

Fig.  1   is  a  front  view  of  one  arrange- 
ment  of  tliis  frictional  gearing,  applied  in 

Fig.  1.  Fig.  2. 


its  simplest  form,  for  obtaining  a  quick 
speed  of  a  driven  shaft ;  the  pulley.  A,  being 
the  driver,  and  B  the  driven  pulley.  Fig.  2 
is  an  edge  view  of  the  arrangement 

It  is  quite  unnecessary  for  us  to  occupy 
the  attention  of  our  readers  with  any  state- 
ment of  the  different  relative  positions  which 
the  driving  and  driven  parts  to  which  Mr. 
Robertson's  improvement  is  applied  may 
occupy,  since  these  may  evidently  be  varied 
at  pleasure, 'or  according  to  circumstances. 
The  invention  is  essentially  described  in 
what  has  already  been  said. 


THE  BRUSSELS  ECONOMIC  EXHI- 
BITION. 

The  committee  appointed  by  the  council 
of  the  Society  of  Arts  in  aid  of  the  Econo- 
mic  Exhibition  to  be  opened  at  Brussels  on 
the  25th  of  August  next,  has  received  very 
favourable  communications  from  the  Bel- 
gian  commissioners.  Promises  of  contri- 
butions have  been  sent  in  from  Germany, 
Switzerland,  France,  and  Holland,  and  the 
Commission  being  particularly  desirous  of 
securing  the  co-operation  of  British  manu- 
facturers  in  this  undertaking,  has  used  every 
endeavour  to  render  it  deserving  of  their 


support,  both  in  a  commercial  and  in  a  be- 
nevolent point  of  view.  This  exhibition  is 
to  be  held  in  connection  with  an  Interna- 
tional Congress,  for  promoting  health  and 
comfort  among  the  poor ;  it  is  intended  to 
form  the  ground  work  of  a  permanent  ea>- 
nomic  museum,  and  it  will  comprise  speci- 
mens or  illustraiious  of  articles  or  contri- 
vances which  may  enable  the  working 
classes  to  improve  their  condition  as  to  their 
dwellings,  furniture,  and  household  uten* 
sils,  their  food  and  clothing,  their  indnatrial 
pursuits,  and  their  intellectual  development, 
As  the  exhibition  will  be  visited  by  a  nana- 
ber  of  individuals  from  various  countries, 
and  the  catalogue  will  be  widely  circulated, 
this  will  amount  to  an  extensive  advertise- 
ment in  favour  of  the  exhibitor.  The  Bel- 
gian  government  has  agreed  to  deduct  fifty 
per  cent  from  the  usual  railway  charges, 
and  the  Exhibition  Commission  will  bear 
all  charges  in  Brussels— such  as  cartage, 
stalling,  and  exhibiting  the  goods. 

Should  the  exhibitor  desire  to  sell  his 
articles,  the  commission  offisrs  assistance 
for  that  purpose. 

Contributions  may  be  consigned  to 
Messrs.-  Mertens  Krupel  and  Ca,  8,  Cathe- 
rine-court.  Seething  -  lane,  London,  the 
agents  for  the  Belgian  Commission.  If  the 
articles  are  to  be  returned  to  England  at  the 
close  of  the  exhibition  in  October,  the 
expense  of  conveyance  to  and  from  Brussels 
will  be  borne  by  the  contributors;  the 
charge  from  London  to  Brussels  will  be  at 
the  rate  of  one  shilling  per  cubic  foot  The 
same  will  be  charged  for  the  return  of  goods 
from  Brussels. 

If  the  articles  are  presented  as  donations 
to  the  Belgian  Government  for  being  exhi- 
bited permanently  in  the  proposed  museum, 
the  contributor  will  incur  no  trouble  or 
expense  beyond  consigning  his  contribu- 
tions  to  Mertens  Krupel  and  Co. 

No  customs  duties  will  be'charged,  unless 
the  articles  are  sold  in  Belgium. 

A  detailed  programme  of  the  exhibition 
has  been  translated  into  English,  and  may 
be  had  on  application  to  the  secretary  of 
the  Society  of  Arts. 


TRIAL  OF  STEAM-FIRE  ENGINES. 
On  the  6th  instant  a  trial  of  steam-fire 
engines  took  place  in  the  Park,  this  city  (New 
York),  to  compete  for  three  prize*,  of  500, 
300,  and  200  dollars,  for  the  first,  second,  and 
third  best  Only  two  engines  appeared  reallv 
as  competitors — that  of  Lee  and  Lamed, 
with  Carey's  pump,  and  a  new  one  by 
Messrs.  Bumham — all  of  this  city.  Another, 
constructed  by  J.  Smith,  was  on  the  ground, 
but  this  is  all  the  notice  it  requires— it  was 
a  mere  toy.     The  contest  was  between  the 
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engines  of  Lee  and  Lamed  and  Messra. 
Burnham.  In  twelve  minutes  after  lighting 
the  fires,  the  engine  of  the  former  party 
was  at  work,  whiM  that  of  the  latter  took 
twenty  minutes.  Both  of  these  engines 
threw  good  streams  of  water— hut  the  rotary 
pump  the  heat  Burnham' s  is  constructed 
with  two  Tertioal  steam  cylinders  and 
pumps ;  its  workmanship  was  coarse,  as  if 
Uie  whole  engine  was  too  hastily  con* 
struoted.  It  contains  some  good  features, 
and  might  be  made  to  operate  better.  The 
engine  of  Lee  and  Lamed  leaked  a  great 
deal  of  water  and  steam.  To  us  the  expe- 
riment  was  not  so  satisfactory,  as  far  as  it 
relates  to  the  condition  of  the  engines.— 
Seienii/le 


THE  NEW  ATLANTIC  TELEGRAPH 
CABLE. 

The  cable  of  the  New  York  and  New- 
foundland Telegraph  Company,  which  was 
lost  ftt>m  the  steamer /osief  Adger,  weighed 
five  tons  to  the  mile,  had  three  conducting 
wires,  each  about  as  thick  as  a  knitting- 
needle,  and  a  flaw  of  either  of  these  wss 
sufficient  to  step  the  electric  current  from 
one  end  to  the  other. 

The  new  cable  now  making  in  England 
will  be  made  of  small  copper  wires  twisted 
together,  and  will  not  he  more  than  half  the 
thickness  of  the  old  cable.  According  to 
the  contract,  this  should  be  laid  and  in 
working  order  next  month. 

The  trans-Atlantic  cable  will  have  but 
one  conductor  made  like  the  above,  and 
will  weigh  about  three-fourths  of  a  ton  to 
the  mile.  The  distance  from  St.  John's, 
Newfoundland,  to  the  nearest  point  on  the 
southern  coast  of  Ireland  is  1,647  miles. 
The  cable  will  be  2,400  miles  long,  and  is 
to  be  laid  by  two  steamers,  each  of  them  to 
have  on  board  1,200  miles  of  cable,  weigh- 
ing 900  tona.  After  joining  the  ends  of 
the  coils,  and  dropping  them  in  the  ocean 
midway  between  the  two  points  they  are  to 
connect,  they  will  start  for  their  separate 
places  of  destination.  It  is  estimated  that 
ten  days  will  be  required  to  accomplish  this 
work.— /6«. 


BOKELLPS  IMPROVED  ELECTRIC 
CONDUCTORS. 
M.  BoNBLLi  proposes,  in  order  to  re- 
duce the  cost,  &c.,  of  insulated,  electric, 
and  galvanic  conductors,  to  substitute  for 
Ae  ordinary  insulated  copper  or  other 
wires,  metallic  lines  ruled  upon  strips  of 
paper,  or  other  suitable  materiaL  He  has 
already  constracted  a  coil  for  a  galva- 
nometer, and  another  for  an  eleotro-magnet 


upon  this  -principle,  and  is  now  engaged  in 
making  the  necessary  calculations  for  de- 
termbing  the  laws  to  be  observed  in  apply- 
ing  it  to  the  construction  of  electric  appa- 
ratus generally. 


FOREIGN  INTELLIGENCE. 

Sdentific,  Engineering,  ArcJiUectural,  SfO. 

Railroads  in  Towns. — ^The  question 
whether  railroads  in  towns  will  compensate 
for  the  immense  outlay  occasioned  by  their 
construction,  and  which,  of  the  many  sys- 
tems proposed,  is  the  most  preferable,  has 
been  much  discussed  of  late  in  France. 
M.  Telle  has  published  a  pamphlet  with 
several  plates,  in  which  he  dilates  on  the 
advantages  resulting  from  a  net  of  rails  in 
the  interior  of  Paris.  He  explains  how  by 
means  of  certain  structures  (bdtitsea),  rails 
could  he  laid  even  within  the  roost  popular 
districts.  They  would  not  impede  the  other 
ways  of  circulation,  no  losses  would  accrue 
to  the  general  traffic,  and  goods  and  pas- 
sengers  could  be  conveyed  to  tho  door  of 
almost  every  house.  Lyons,  Nantes,  An- 
gouldme,  and  other  cities  of  France,  possess 
already  rails  which  pass  through  the  very 
hearts  of  dense  populations;  but  the. topo- 
graphical plans  of  these  towns  much  favour 
such  enterprises.  M.  Telle  puts  down  the 
following  as  the  chief  advantages  of  his  plan 
of  internal  railroads:  1.  Division  of  the 
overcrowded  traffic  of  populous  localities. 
2.  Saving  in  the  price  of  carriage  of  goods, 
cheapening  of  rents,  &c.  3.  Greater  sa- 
lubrity of  districts  thus  pierced.  4.  Pos- 
sible regularization  of  single  houses.  5,  Ex- 
tension of  the  areas  of  great  towns.  6. 
Saving  of  time,  facility  of  communication, 
business,  &c.  The  means  proposed  by 
M.  Telle  are  the  laying  down  of  a  set  of 
rails,  or  even  of  one  single  line  passing 
through  the  great  centres  of  traffic.  He 
begins  by  the  digging  out  of  a  cut  (tranche), 
either  insulated,  or  between  two  rows  of 
buildings.  These  two  ranges  of  buildings, 
right  and  left  of  the  rail,  have  another  sepa- 
rate entrance  in  two  streets,  which  run  pa- 
rallel with  the  railway  line ;  and  it  is  here 
where  foot-passengers  and  the  other  general 
traffic  may  freely  circulate.  The  rails  are 
mostly  to  be  laid  level  with  the  ground,  hut 
at  times  raised  up  to  the  height  of  a  first 
story,  wherever  mtervening  roads,  canals, 
&C.,  may  make  this  necessary.  M.  Telle 
thinks,  that  the  difierence  of  price  between 
old  and  worthless  houses  in  crowded  dis- 
tricts, and  those  which  would  arise  on  both 
sides  of  a  spacious  out,  would  go  far  towards 
defraying  the  expenses  of  internal  railways 
in  large  cities. 
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French  Institute.  Academy  of 
Sciences.  Meteorology. — The  project 
of  establishing  a  number  of  meteorological 
observatories  m  Algeria,  brought  on  a  dis- 
cussion, of  which  the  following  is  an  outline. 
The  commission  were  for  observations  every 
hour,  as  they  are  made  at  Greenwich  $  but 
M.  Le  Terrier  said  that  this  would  be 
impossible.  M.  Regnault  expressed  his 
doubts,  whether  the  noting  of  certain  me- 
teoroloeical  data  was  of  any  utility  to  agri- 
cultural science,  and  this  is  what  government 
wanted  to  make  prosper  in  Algeria.  To 
the  surprise  of  everybody,  M.  Biot,  the 
Nestor  of  learned  physicists,  supported  the 
opinion  of  M.  Regnault.  According  to  his 
argument,  meteorology  does  not  exist  yet  as 
a  science.  We  do  not  know  the  strata  of  at- 
mosphere in  which  the  phenomena  which 
we  observe  are  really  produced.  On  ac- 
count of  the  little  susceptibility  of  gas  for 
heat,  the  changes  in  the  temperature  of  the 
atmosphere  can  hardly  be  marked,  the  mo- 
bility of  the  stratum  of  air  surrounding  the 
earth  being  so  great  M.  Biot  referred  to  the 
utter  want  of  results  which  the  numberless 
meteorological  observations  made  in  Russia 
have  had  on  the  agriculture  of  that  country. 
Still,  the  desirabilitr  of  establishing  obser- 
vatories  in  Algeria  had  a  majority  of  votes. 

New  Scientific  Instrument. — ^There 
have  been  constructed  in  San  Francisco  and 
San  Diego,  by  order  of  the  United  States  Go- 
vernment, **  Seyiregittering  Flood-metera," 
which  accurately  register  the  rising  of  the 
flood  (wqfes)  in  harbours,  etc.  During  the 
great  earthquake  (Deo.  2Srd,  1854)  which 
destroyed  at  Simoda,  in  Japan,  the  Russian 
frigate  Diond,  the  harbour  became  twice 
suddenly  emptied  and  filled.  In  San  Fran- 
cisco, distant  7,800  miles  from  Simoda,  the 
first  colossal  wave  arrived  in  12  hours  16 
minutes,  performing  the  traverse  at  the  rate 
of  6)  miles  per  minute.  The  first  impetus 
produced  in  San  Francisco  a  rising  of  seven- 
tenths  of  a  foot,  which  lasted  half  an  hour. 
[Comsttunieated  by  Dk.  J,  Lotbky.] 


HOW  TO  MAKE  THE  MOST  OP 

LONDON  BRIDGE. 
To  the  Editor  qf  the  Meehanict*  Magazine, 

Sir,— -That  the  population  of  London 
should,  in  the  course  of  its  perambulations, 
pedestrian,  equestrian,  and  vehicular,  prove 
somewhat  too  abundant  for  some  of  the  old 
established  thoroughfisres,  is  a  result  which 
will  not  prove  at  all  surprising  to  the  readers 
of  the  Mechanic^  MagaztJte,  since  I  may 
fairly  presume  that  your  supporters  are  too 
philosophic  to  be  ignorant  of  that  funda- 
mental principle  in  natural  philosophy 
which  teaches  us  that  no  two  particles  of 


matter  can  occupy  the  same  place  'at  th^ 
same  time.  Hence  we  find  that,  in  hurrying 
over  ^London-bridge  from  the  train  to  the 
City,  we  are  likely  to  miss  our  appointment, 
owing  to  the  obstacles  presented  to  our  pro- 
gress s  and  on  our  return  we  find  ourselves 
in  imminent  risk  of  beine  belated  for  the 
train,  owing  to  the  fact  that  the  crowd  of 
the  world's  inhabitants  on  that  granite 
bridge  leaves  us  scarce  room  enough  to 
elbow  our  way  from  one  end  to  the  other. 

To  remedy  this  state  of  things,  and  to 
obviate  certain  other  associated  evils,  such 
as  the  blocking  up  of  Union-street  with 
cabs  from  the  South- Western  to  the  South- 
Eastern,  and  ditto  from  the  South-Eastem 
to  the  South- Western,  the  first  eommis- 
sioner  of  public  works  is  blandly  smiling 
on  the  deputations  from  Surrey-side  vestries 
and  district  boards,  and  urging  them  to 
wake  up  the  Metropolitan  Board  of  Works 
to  the  urgent  necessity  for  providing  suit- 
able plans  for  the  construction  of  a  new  and 
commodious  street  from  the  High-street, 
Borough,  to  Stamford-street,  or  the  Water- 
loo-road.  A  sum  of  £80,000  and  upwards 
is  available  for  this  purpose,  and]  more  is  to 
be  obtained  by  virtue  of  an  Act  of  Par- 
liament. Furthermore,  to  relieve  the  traffic 
on  London-bridge,  it  has  been  proposed  to 
the  Metropolitan  Board  to  negotiate  for  the 
opening  of  Waterloo  and  Southwark-bridges 
to  the  public  free  of  tolL  On  this  point  we 
would  just  remark,  that  although  South- 
wark-bridge  would  be  of  some  extra  ser- 
vice,  if  toll-free,  it  is  much  doubted  whether 
it  could  safely  bear  a  heavy  traffic. 

Mr.  Penuethorne  has  proposed  one  or 
two  plans  for  a  new  street.  Mr.  Fenne- 
thorne  is  of  course  a  clever  man.  Other 
individuals  have  their  plans  for  the  same 
purpose,  and  these  other  individuals  may  or 
may  not  be  clever  men.  For  my  own 
part,  I  have  no  plan  for  a  new  street ;  but 
still  I  have  a  plan  in  connection  with  this 
subject,  a  plan  by  which  London-bridge 
could  be  made  considerably  more  commo- 
dious  at  a  very  moderate  expense.  I  don't 
contemplate  an  expenditure  of '£80,000, 
and  therefore  my  plan  may  be  called  nar- 
row-minded, imperfect,  and  pettifogging; 
but  as  it  need  not  supersede  any  of  the 
grand  projects  of  other  gentlemen  for 
making  i  new  streets,  I  hope  it  will  be 
allowed  to  stand  upon  its  own  merits,  and 
will  not  be  knocked  upon  the  head  before 
it  has  fairly  got  upon  its  legs. 

And  now—What  is  it?  Why,  it  is  just 
this :  to  tear  up  the  existing  pavements  on 
London-bridge,  and  add  their  united  widths 
to  the  roadway.  The  width  of  the  ap- 
preaches  to  the  bridge  is  favourable  to  this 
proceeding.  But  what  is  to  become  of  the 
pedestrians  t     They  can  be  eligibly  pro* 
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vided  for  by  erecting  on  each  side  of  the 
bridge  a  raised  platform,  having  its  inner 
edge  resting  on  the  existing  parapet, 
and  its  outer  edge  supported  by  stmts,  gir- 
ders, &c.,  fastened  to  the  sides  and  abut- 
ments of  the  main  structure.  But  how  are 
the  people  to  get  on  and  off  the  said  plat- 
forms?  Why,  just  in  this  way.  Let  a 
portion  of  the  parapet  at  each  end  of 
the  bridge  be  removed,  so  that  the  plat- 
form may  come  down  with  a  gentle  curve 
to  the  level  of  the  pavement.  If  the  plat- 
forms are  made  in  continuation  of  the  main 
curve  of  the  bridge,  they  will  strike  the 
pavement  at  just  about  the  right  point. 
But  what  is  to  become  of  the  stairs  that 
lead  down  to  the  water  7  About  half  their 
upper  width  might  be  granted  for  my  pro- 
posed platforms,  and  yet  the  stairs  would 
have  ft  convenient  width,  while  a  spacious 
pathway  would  be  afforded  for  the  pedes- 
trian public.  Probably  there  are  other  ways 
in  which  this  difficulty  might  be  met,  and 
I  apprehend  that  no  great  opposition  need 
be  raised  on  this  score.  As  for  the  fear  of 
overloading  the  bridge,  a  system  of  struts 
or  brackets,  with  horizontal  girders,  could 
be  so  applied  to  the  support  of  the  plat- 
forms, as  to  tlirow  the  weight  upon  the 
abutments,  and  not  upon  the  crowns  of  the 
arches.  I  am  not  going  to  trouble  yon  with 
any  elaborate  diafframs  at  present,  but, 
should  it  be  wished,  I  could  show  still  fur- 
ther what  I  mean,  by  a  few  simple  draw- 
ings. 

The  plan  thus  proposed,  while  almost 
equivalent  to  the  construction  of  another 
road  and  footway  bridge,  would  cost  very 
much  less,  and  would  provide  accomoda- 
tion just  where  it  is  wanted.  At  the  same 
time  the  necessary  operations  for  the  erec- 
tion of  the  platforms  need  not  obstruct  the 
existing  bridge  for  a  single  day.  Nor  need 
the  construction  of  the  platforms  occupy  a 
lengthened  period  of  time. 
Waitii^  to  be  shot  at, 

I  remain,  Sir,  yours,  &c., 

Joseph  Fitter. 
P.S.  Of  course  the  platforma  should  be 
railed  on  both  sides. 
254,  High-street,  Borough, 
South wark,  May  5, 1856. 

— ♦ 

A  SMOKE- REMOVING  AJ>PENDAGE 

FOR  FURNACES. 

To  the  Editor  qfthe  Mechanics*  Magazine. 

Sir, — The  following  plan  for  filtrating 

smoke — charged  air,  may  not  be  consider^ 

intrusive  on  the  space  of  your  Magazine : 

I  propose  then,  to  have  two  water-tanks,  to 

be  placed  some  distance  from  the  furnace  ; 

one  on  either  side  of  the  flue  or  chimney. 

Inside  each  of  these  tanks,  I  propose  to 

place  two  wooden  rollers,  working  loose  on 

their  centres.    Two  apertures  arc    to    be 
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made  in  the  wall  of  the  flue  or  chimney 
opposite  to  each  other,  through  which 
work  two  endless  bands,  or  sheets  of  cop- 
per wire  gauze  (this  gauze  to  be  of  the 
same  width  as  the  flue),  which  pass  into 
the  water-tanks,  and  round  the  wooden 
rollers,  these  rollers  being  properly  ar- 
ranged for  the  purpose.  The  topmost  end- 
less band  must  nave  a  guide  spindle  placed 
near  to  the  apertures ,  of  the  funnel  for 
keeping  it  in  its  proper  position. 

The  bottom  band  must  have  a  texture  con- 
siderably more  open  than  the  upper  one,  in 
order  to  catch  the  larger  and  grosser  portion 
of  the  smoke,  and  deposit  it  in  the  water- 
tank  as  it  passes  round  the  rollers.  A 
brush  in  the  tank  will  be  found  requisite,  to 
clean  the  gauze  in  its  revolution.  The 
mesh  of  the  upper  one  will  catch  the  finer 
particles,  which  will  go  through  the  same 
process. 

The  gauze  in  passing  round  and  through 
the  water,  will  be  kept  olean,  moist,  and 
coo],  which  will  not  only  hold  the  soot  bet- 
ter,  but  will  assist  very  materially  in  con- 
densing and  filtrating  the  air.  Two  endless 
bands,  will,  of  course,  be  equivalent  to  four 
single  filtrations,  which  may  be  quite 
enough  in  ordinary  cases.  If  the  number 
be  increased,  there  must  be  a  proportionate 
increase  of  draught 

I  propose  to  use  fanners  for  obtaining 
the  requisite  degree  of  current,  and  fix  them 
above,  or  beyond  the  topmast  band ;  so  that 
the  air  will  be  drawn,  not  forced,  through 
the  gauze;  these  fanners  will  have  a  two- 
fold object  of  filtrating  the  air,  and  regu- 
lating the  draught  of  the  furnace.  The 
fanners  and  rollers  in  the  water-tank  will 
be  worked  by  a  belt  in  connection  with  the 
engine.  It  will  be  seen  that  the  tanks 
must  be  quite  enclosed,  to  keep  the  smoke 
from  escaping,  and  to  improve  the  draught. 
This  plan  is  intended  to  do  away  with  the 
nuisance  of  visible  smoke,  as  this  is  the 
chief  aim  of  manufacturers.  The  saving  of 
30  or  50  per  cent  in  the  combustion  of 
hydro -carburets,  &c.,  is  looked  upon  more 
as  a  bait  for  the  adoption  of  certain  plans 
than  as  an  actually  realised  fact.  Manu- 
facturers do  not  require  the  rod  of  the 
magistrate  to  compel  them  to  save  50  per 
cent  This  arrangement  will  be  compara- 
tively inexpensive — neither  "  racks,  pinions, 
hoppers,  or  revolving  grates,**  will  be  re- 
quured ;  and  if  it  be  desirable  ^that  the  fu- 
liginous fugitive  gasea  should  be  caught 
and  transmitted,  I  think  it  is  within  the 
range  of  human  possibility  to  accomplish 
it  I  have  purposely  kept  out  minor  de- 
tails, but  if  any  gentleman  wishes  to  try  the 
plan,  I  will  supply  them  on  request 
I  am,  Sir,  yours,  ftc, 
1  ^  Thomas  Almoilli 

I       Busby,  near  Glasgow,  May  17, 1856. 
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WOODCOCK  AND  GARDNER'S 
PATENT  FURNACES. 

7V>  the  Editor  qf  the  MechoHtct*  Magazine, 

SUL, — In  your  Number  of  May  24,  Mr. 
C.  Wye  WiUiams  liu  again  favoured  me 
with  notice,  and  tlM  aubject  is  of  auch  im- 
portance, that  I  TentnrC  to  request  from 
your  readers  a  reference  to  that  letter,  in 
order  to  prevent  quotations  and  to  save  your 
valuable  space. 

I  could  wiah  for  Mr.  Williams's  sake,  that 
he,  in  his  various  letters,  had  been  less 
severe  ou  the  class  which  he  terms  **re-m' 
veniori,"  for  most  assuredly  he  comes  under 
that  description,  his  patent  diffusion  plate 
having  been  previously  used,  and  also  pre- 
viously  patented. 

Watt  well  knew  the  value  of  causing  the 
gasea  in  the  furnace  to  impinge  upon  the 
incandeacent  carbon,  and  Mr.  Williams 
will  have  hard  work  to  prove  that  Watt  was 
in  error. 

Elsewhere  Mr.  Williams  quotes  Profes- 
sor Graham,  to  the  effect  that  **  the  carbo- 
nic acid  produced  in  the  lower  part  of  the 
fire  is  converted  into  carbonic  oxide  as  it 
passes  up  through  the  red-hot  embers;" 
thus  himself  showing,  that  "  the  causing  the 
gases  and  flame  to  impinge  on  the  incan- 
descent  fuel  is"  not  **  altogether  erroneous, 
chemically  and  practically,"  or,  "contrary 
to  all  chemical  knowledge,"  and  that  it  is 
worth  something  more  than  '*a  thought" 
Or  if  not,  is  Mr.  Williams  prepared  to  af. 
firm  that  there  is  no  advantage  in  having  a 
combustible  gaa  present  in  the  furnace  in 
the  place  of  an  incombustible  one  ? 

Again ;  may  I  ask  how  often  it  is  neces. 
sary  to  be  repeated,  that  cold  air  should  be 
given  to  the  fire,  in  order  to  ensure  the 
largest  supply  of  oxygen  in  the  least  possi- 
ble room,  and  hot  air  to  the  gases,  in  order 
to  prevent  their  being  cooled  below  their 
"  flame  poinU."  "  The  conditions  of  com- 
bustion are  "  not  *'  the  same  in  both  "  cases. 
In  the  first  instance,  the  gases  have  yet  to 
be  distilled  from  the  fuel,  and  during  the 
process  they  are  surrounded  by  a  mass  of 
highly-heated  coke  or  carbon,  protecting 
them  firom  excess  of  cold  air.  In  the  latter 
there  is  no  such  protection,  and  if  their 
temperature  by  contact  with  the  air  is  re- 
duced below  a  certain  point,  they  must  be 
lost  for  all  inflammatory  purposes.  The  re- 
ference to  "  the  gas  in  the  Argand  lamp" 
is  not  in  point. 

Will  Mr.  Williams's  '*  dozen  years"  of 
experience  explain  the  following  fact  as  to 
the  value  of  the  impinging  process?  In 
large  furnaces  my  inverted  bridge  is  not 
calculated  to  do  more  than  firom  six  to 
twelve  month's  work,  and  in  every  case  in 
which  they  have  been  replaced,  it  has  been  i 
found  that  during  the  interval  between  the  I 


coming  down  of  the  old  arch  and  its  re- 
placement by  a  new  one,  abundance  of 
smoke,  ** popular"  or  "true,"*  was  given 
off  from  the  shaft;  and  yet,  the  quantity  of 
air  admitted  and  all  other  circumstances 
were  precisely  the  same.  Will  Mr.  Wil- 
liams still  say,  that  this  process  is  not  worth 
"a  thought"? 

Had  Mr.  Williams,  in  correcting  my  pre. 
vious  remarks,  used  the  words  imperfect  com- 
bustion instead  of  non- combustion,  he  would 
have  properly  corrected  me ;  as  it  is,  he  has 
of  necessity  failed  to  show  that  there  could 
be  any  products  from  non -combustion.  I 
must  r  quest  Mr.  Williams  to  be  more  par- 
ticula  n  his  quotations.  He  has  misauoted 
himself;  for  in  his  previous  letter  I  go  not 
find  the  words  "  tffhile  in  a  ttate  of  JUime  ;  " 
and  the  passage  bears  quite  a  dlfierent 
meaning  as  it  stands  in  the  original.  I  did 
not  mitapprehend  what  wot  taid,  Mr.  Mans- 
field, when  writiug  in  defence  of  my  views, 
was  obliged  to  charge  Mx.  Williams  with  a 
similar  error.  1  have  far  too  high  an 
opinion  of  Mr.  Williams  to  think  that  these, 
and  some  similar  cases,  can  be  intentional. 
The  supply  of  atmospheric  air  is  given 
after  contact  with  the  incandescent  fbel,  in 
order  that  the  carbonic  acid  generated  in 
the  furnace  may  be  converted  into  carbonic 
oxide  before  that  contact  takes  place ;  other- 
wise it  would  lead  to  no  good  result  This 
is  my  answer  to  the  "  gravest  error  of  all." 
Mr.  Williams  will  say  that,  had  a  sufiScient 
supply  of  air  been  given  at  or  above  the 
fire-door,  then  the  combustion  would  have 
been  perfect  in  the  furnace,  and  no  smoke 
formed.    I  deny  its  practicability. 

I  apologize  to  Mr.  Williams  for  again 
introducing  his  name  in  the  aame  letter 
with  that  of  Mr.  Gardner's,  but  it  baa  been 
unavoidable.  To  the  letter  of  the  latter 
gentleman  in  your  last  number  I  will  not 
trouble  myself  to  reply,  beyond  stating  that 
a  considerable  portion,  more  particularly 
of  the  latter  part  of  it,  is  quite  unintelligible 
to  me,  and  that  I  am  prepared  to  place  in 
your  hands,  Mr.  Editor,  proofs  of  Uie  truth 
of  every  word  I  have  written  respecting  Mr. 
Gardner  or  his  furnaces.  I  am  quite  con- 
tent with  the  position  in  which  matters 
stand  before  your  readers.  As  between 
myself  and  Mr.  Gardner,  the  question  at  issue 
must  be  tried  before  anotlier  "  tribunal ;" 
and  I  leave  the  "Propessor"  to  the  enjoy- 
ment of  any  credit  which  he  may  suppose 
himself  to  have  obtained. 

I  am.  Sir,  yours,  &&, 
William  Woodcock. 
IS,  BUhopsgate-street  Within, 
May  26,  1U6. 

*  *'  Popular  smoke,"  I  call  any  visible  sutetssce 
given  off  with  the  gases,  of  whatever  nature; 
*'  True  smoke,"  the  discoloured  results  of  Imper- 
fect flame. 
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MSCMANICAL  LOCOMOTION. 
To  thf  Editor  of  the  Mechanics*  Magaztnem^ 
Sir, — Having  ceased  to  hold  aoy  further 
contTQiersv  with  your  correspondent  "  W./* 
because  of  his  unfair  mode  of  oonductiog 
it,  I  shall  not  reply  to  the  additional  mis- 
Representations  he  has  been  gutlt^  of  in  his 
last  communication,  in  attributing  to  me 
the  really  stupid  notion  that  the  point  of 
application  of  the  useful  effect,  or  propelling 
force,  is  at  the  blade  end  of  the  oar,  and 
not  at  the  rowlock,  although  I  neither 
asserted  the  one  nor  denied  the  oUier.  The 
fslse  imputation  of  what  is  simply  erroneous 
is  bearable,  but  really  one  cannot  submit 
with  equal  patience  to  being  made  respon- 
sible  for  a  foolish  collocation  of  words. 
"W.**  makes  me  say,  that  "in  a  certain 
position  of  the  hand  of  the  rower,  the  exer- 
tion of  ^  ttrtnn  is  useless ; "  but  my  words 
were,  that  in  this  case  "the  exertion  of 
power  is  useless."  The  substitution  of 
"strain"  for  "power"  as  evincing  a  con- 
fusion of  ideas,  in  not  discriminating  be- 
tween the  active  and  passive  meaning  of 
words,  may  doubtless  have  been  involuntary 
on  the  part  of  your  correspondent ;  but  I 
hope  you.  Sir,  will  be  able  to  say — for  quo- 
tations ought  to  be  scrupuloualy  correct — 
that  there  was  a  misprint  in  the  case. 

I  have  to  apologise  to  your  correspondent 
*'  C,"  for  having  neglected  him  so  much 
in  this  controversy;  will  you  allow  me, 
therefore,  to  present  liim,  along  with  a  few 
very  brief  remarks,  the  diagram  I  invited 
him  to  draw  for  himself,  and  which  may  be 
more  satisfactory  to  many  of  your  readers 
thsn  a  multiplicity  of  words.     B  is  the 


rowlock.  This  is  the  point  which  I  have 
contended  is  the  fulcrum  of  the  propelling 
lever,  meaning  thereby,  what  in  practical 
mechanics  is  always  meant,  the  point,  the 
measurement  from  which  determines  the 
ratio  of  the  power  to  the  resistance,  or  the 
ratio  of  the  spaces  which  they  respectively 
describe.  It  will  be  seen  at  a  glance,  that 
whilst  **  the  work  developed  by  the  power  " 
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(a  phrase  on  which  I  shall  presently  make 
some  remarks*},  is  from  p  to  P',  the  work 
done  in  propelling  the  boat,  is  from  R  to 
R'.  In  order,  however,  to  avoid  the  hyper- 
critloism  to  which  I  have  been  subject,  I 
must  carefully  remark,  that  in  "  the  work  " 
BO  described,  reference  is  made  only  to  one 
of  its  factors,  space,  or  the  ignorance  will 
be  imputed  to  me  of  not  knowing  that  it 
also  consists  of  force,  f  This  factor  does 
not  here  admit  so  conveniently  of  graphic 
illustration  as  space.  Now,  the  ratio  of  the 
spaces  described  by  the  power,  and  the  use- 
ful effect,  is  as  it  ought  to  be,  precisely  that 
of  the  arms  of  the  lever  measured  from  R 
as  the  fulcrum ;  but  there  would  be  a  dis- 
crepancy  in  this  respect,  if  Q  were  taken  as 
the  fulcrum,  unless  the  oar  was  handled 
from  the  outside  of  the  boat,  in  which  case, 
the  ratio  of  the  spaces  described  by  the  use- 
ful effect  and  the  power,  which  latter  would 
then  be  from  V  to  F,  would  be  again  the 
same  as  that  which  obtains  between  their 
respective  portions  of  the  lever  as  measured 
from  Q«  It  will  be  seen  also,  that  with  R 
as  the  fulcrum,  greater  space  is  traversed 
at  the  expense  of  power,  which  is  in  ac- 
cordance with  the  fact ;  but  the  contrary  is 
the  case,  if  Q  be  considered  the  fulcrum. 
Thus,  the  point  R,  in  tlie  boat,  and  not  Q, 
in  the  water,  is  the  true  centre  about  which 
the  moments  are  to  be  taken,  and  the  equa- 
tion  adopting  "  W.'s"  notation  is,  Pa  =  Q6. 
I  must,  however,  protest  against  the  appli. 
cation  of  the  term  moment  in  cases  of  this 
kind,  when  toork  is  the  only  modification  of 
power  in  question,  unless  the  ideas  of  velo- 
city and  momentum  are  excluded  from  it ; 
and  certainly,  they  are  not  necessarily  un- 
derstood in  the  above  symbolical  expression, 
which  is  equivalent  equally  to  the  repre- 
sentation of  work  as'  the  product  of  force 
and  space,  apart  from  any  consideration  of 
the  time  being  given. 

I  am,  Sir,  yours,  &c., 

B.  Chevertom. 


^To  the  Editor  qf  the  Mechanics*  Magazine, 

Sir,  —  I  regret  to  observe  that  Mr; 
Nichols,  understanding  your  prohibition  of 
lengthy  letters  on  this  question  as  a  closing 
of  the  controversy,  has  brought  his  remarks 
in  your  Number  of  this  day  to  a  premature 
termination.      I   regret    this   on   two  ac- 

*  These  we  have  had  to  suppress,  at  least  for 
the  present.— Ed.  H.  M. 

t  It  seems  I  show  not  "  the  slightest  acquaint- 
ance with  the  term  '  work'  as  measaring  a  certain 
effect  of  a  force.*'  By  the  bye,  that  flsstidious  cor- 
rectness in  the  employment  of  words,  a  deficiency 
which  (that  I  do  not  admit)  is  charitably  Im- 
pnted  to  me  for  ignorance,  is  Itself  violated  in 
this  very  sentence,  for  pressare  and  not  work  is 
the  effect  of  force,  except  in  a  free  accommodiUed 
sense  of  the  word  foroa. 
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counts ;  one,  that  it  would  have  been  satis- 
factory— not  so  much  on  my  account  as 
that  of  your  readers — to  have  the  solution 
of  this  question  by  a  gentleman  who  evi- 
dently knows  something  of  the  principles  of 
mechanics;  and  another,  because  the  ter- 
mination of  the  controversy,  by  so  unsound 
a  letter  as  that  of  Mr.  Rock,  junior,  would 
be  most  detrimental.  On  this  account 
alone  I  resume  my  pen,  with  the  intention 
of  being  as  brief  as  possible,  I  quite  agree 
with  Mr.  Nichols  in  his  remarks  on  Mr. 
Rock's  fundamental  condition  of  continuous 
locomotion,  and  in  his  estimate  of  the  value 
of  that  gentleman's  explanation  in  general. 
Mr.  Rock  has  been  misled  by  Mr.  Chever- 
ton's  illustration  of  a  man  propelling  him- 
self by  a  pole  while  sitting  in  a  carriage. 
In  this  case  the  reaction  of  the  ground  on 
the  rod  is  applied  directly  through  the  rod 
which  is  the  medium  also  through  which 
the  sitter's  muscular  power  acts;  and  so 
long  as  the  pole  is  kept  on  the  ground,  the 
carriage  has,  of  course,  a  velocity  relative 
to  the  point  of  the  pole  in  contact  with  it, 
which  is  absolutely  fixed.  The  wheels  of 
the  carriage  in  this  case  are  mere  friction 
wheels.  In  the  locomotive,  motion  is  ob- 
tained by  acting  directly  on  one  of  the 
spokes  of  two  or  more  of  these  very  wheels, 
which  at  the  same  time  do  the  duty  of  fric- 
tion wheels,  and  of  the  medium  of  applying 
the  motive  power.  The  point  of  contact 
through  which  the  reaction  acts  is  not 
fixed,  except  instantaneously.  The  two 
cases,  therefore,  are  by  no  means  analo- 
gous. Mr.  Rock's  idea  that  the  motive 
force  can  press  against  the  axle  of  one  pair 
of  wheels,  and  against  the  crank-pin  of  an- 
other, involves  a  contradiction,  and  is 
simply  a  figment  of  his  own  brain.  It  is 
impossible  for  a  power  carried  in  a  moving 
body  to  produce  motion,  except  by  its  being 
applied  to  some  part  which  has  a  power  of 
motion  relatively  to  the  body.  The  ends  of 
the  cylinder  being  fixed,  cannot  communi- 
cate motion  to  any  such  moveable  part — 
the  piston-rod  alone  is  capable  of  such  an  ac- 
tion. A  man  sitting  in  a  carriage  eouldf  by 
a  direct  action  on  the  spokes  of  one  or  more 
of  the  wheels,  propel  it  in  a  manner  similar 
to  that  of  the  locomotive  engine ;  and  this 
is  the  only  fair  comparison  that  can  be  insti- 
tuted between  A  man  sitting  in  a  carriage 
propelling  it,  and  a  locomotive  propelling  a 
train.  The  case  of  a  rower  propelling  » 
boat  by  means  of  an  oar  is  analogous  to 
that  of  a  man  sitting  in  a  carriage,  and 
driving  it  by  means  of  a  rod  ;  but  is  very 
different  from  that  of  the  locomotive.  That 
this  is  so,  Mr.  Rock  and  **  C."  might  easily 
convince  themselves  by  the  reflection  that 
useful  work  is  done  by  the  piston-rod  of  the 
locomotive,  both  in  its  forward  and  back- 


ward  stroke  ;  while  if  a  rower  attempted  to 
work  with  his  oar  in  the  back-stroke,  it 
would  undo  all  that  he  had  just  before  done 
in  moving  his  boat  forward,  or  at  ihe  very 
best  only  "  catch  a  crab."  One  thing  is 
very  evident  to  me — ^that  in  the  attempt  to 
solve  questions  of  locomotion  without  doe 
regard  to  the  laws  of  mechanics — bj  the 
light  of  nature  and  false  analogies — it  is 
very  easy  to  catch  a  Tartar.  I  am  sorry 
that  I  have  done  "C."  an  injustice  by 
classing  him  among  "practical  men,"  and 
I  hereby  make  an  apology  to  him  for  doing 
him  so  grievous  a  wrong.  I  cannot,  how- 
ever,  follow  him  through  his  sevenl  re- 
marks; but  must  reouest  yonr  readers  to 
observe  that  what  I  have  said  above  is  a 
virtaal  reply  to  him. 

I  am,  Sir,  yours,  &e,,  W. 


To  the  Editor  qfthe  Meehaniet'  Magazme. 

Sir, — It  seems  that  my  letter  upon  "  Me- 
chanical  Locomotion"  has  started  quite  an- 
other question  than  that  which  gave  rise  to 
the  discussion.  It  would  have  been  well  to 
have  got  the  first  question  settled  first,  but 
I  cannot  consent  to  be  extinguished  as  Mr. 
Nichols  would  have  me  be,  because  he  hap- 
pens to  see  as  far  into  my  *'dmm"  as  ordinary 
mortals  do  into  a  millstone ;  and  so  I  most 
ask  your  permission  to  say  a  word  or  two 
in  support  of  my  assertion,  That  continu- 
ous locomotion  necessitates  a  point  of  sop- 
port  for  the  machine,  besides  that  by  means 
of  which  its  locomotion  is  effected. 

First,  a  word  to  "  C,"  whom  I  thank  tor 
his  courtesy.  The  apparent  contradiction 
which  he  has  pointed  out  is  only  apparent. 
The  two  cases  of  propulsion — the  one  with 
the  crank-pin  b^low  the  centre,  the  other 
with  the  crank-pin  above  the  centre — are 
totally  different,  and  the  relation  of  the 
axle  to  the  wheel  at  the  moment  of  impulse 
varies  accordingly.  In  the  first  case,  it  is 
the  axle  of  the  fore- wheels  which  is  referred 
to ;  in  the  second  case  it  is  the  axle  of  the 
driving  wheels.  I  can  put  '*  C  "  into  the 
way  of  verifying  my  explanation  as  I  have 
done  by  experiment,  if  he  wishes  it. 

"C.'s"  conception  that  "the  front"  of 
the  engine  may  "  reach  down  to  the  smooth 
rails  and  slide  along  upon  them,"  is  only  the 
substitution  of  a  sliding  support  for  a  rolling 
one.  There  are  still  two  points  of  support 
upon  that  showing. 

And  now  for  Mr.  Nichols  and  the  "  drum." 
If  Mr.  N.'s  investigation  had  penetrated  to 
the  interior  of  the  i&um,  he  would  have  seen 
that  the  locomotive  engine  was  using  it 
merely  as  a  portable  railroad.  At  the  mo- 
ment of  locomotion  the  engine  rests  upon 
two  points  within  the  drum— one  at  or  near 
the  centre  where  the  drum  rests  upon  the 
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earth,  the  other  at  such  distance  from  the 
centre  as  may  suffice  to  enable  the  weight 
of  the  engine  to  overcome  the  inertia  of 
the  drum  and  the  resistance  opposed  by 
the  roaghness  of  the  ground  to  its  motion. 
Virtually,  the  drum  is  a  part  of  the  road, 
and  not  a  part  of  the  engine. 

So,  again,  with  a  case  of  locomotion 
which  appears  even  more  opposed  to  my 
views  than  the  one  just  disposed  of,  viz., 
that  of  the  boy  at  Astley's  who  propels  a 
ball  with  his  feet  while  standing  upon  it. 
The  ball  rests  upon  a  single  point  on  the 
ground,  even  more  distinctly  than  the 
dnim ;  but  the  propelling  engine — the  boy 
— has  two  points  of  support  nevertheless, 
namely,  his  two  feet  The  ball  is  not  a 
part  of  the  boy,  but  is  analogous  to  a  roll- 
ing  stone  upon  the  road ;  it  is,  in  fact,  the 
road  upon  which  the  boy  travels,  and  any 
engine  working  similarly  to  the  boy  would 
fulfil  similar  conditions. 

I  will  go  farther  even  than  this,  and  say 
that  if  the  boy  referred  to  could  manage  to 
travel  upon  the  ball  by  means  of  one  foot, 
which  is  just  possible,  he  would  still  have 
two  points  of  support  by  which  to  effect 
locomotion,  namely,  the  toes  and  heel  of 
the  foot 

I  can  find  no  case  of  mechanical  loco- 
motion that  does  not,  when  strictly  analysed, 
fulfil  the  condition  which  I  have  called  fun- 
damental.  Those  who  doubt  it  may  study 
to  find  how  much  continuous  locomotion 
they  can  get  out  of  an  engine  resting 
through  a  single  perfectly  hard  point  upon 
a  perfectly  hard  surface.  I  commend  this 
especially  to  Mr.  Nichols'  consideration, 
before  he  begins  his  model  of  a  locomotive 
steam  engine  for  running  tUnmi  hill, 
I  am,  Sir,  yours,  &c., 

James  Rock,  jun. 

Hastings,  May  26, 1856. 

P.S.  In  my  former  letter  your  printer 
made  me  speak  of  "  laws  enumerated,"  in- 
stead of  "  law  enunciated."  In  that  letter 
I  omitted  to  insert  the  qualifying  remark 
that  my  explanation  of  the  action  of  the 
locomotive  engine  only  went  to  the  extent 
of  showing  the  action  of  one  cylinder  of  the 
two  which  the  engine  possesses.  It  would 
have  complicated  the  discussion  to  have 
taken  the  combined  action  of  the  two  cy- 
linders into  consideration,  one  cylinder 
being  sufficient  to  establish  a  case  of  con- 
tinuous locomotion.' 


SPECIFICATIONS  OF  PATENTS 
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Newton,  W.  E.  Improved  machinery  for 
dreisiTtg  jHour.  (A  communication.)  Patent 
dated  October  10,  1855.    (No.  2264.) 

One  of  the  improvemeivtB  consists  in  con- 


necting the  bolting  cylinder  as  directly  as 

Sossible  to  the  mill  spindle,  and  in  intro- 
ucing  the  elevators  between  the  bolting 
cylinder  and  the  millstones,  supplying  the 
material  to  be  operated  upon  at  that  end 
of  the  rolling  cylinder  farthest  Arom  the 
millstones,  and  arranging  the  conveyors 
above  and  below  the  bolting  cylinder,  and 
parallel  to  each  other,  or  nearly  so.  The 
flour  is  subjected  to  considerable  cooling 
influence  in  its  passage  up  the  elevators, 
and  particularly  through  the  trough  and 
conveyor  which  conduct  it  to  the  bolting 
cylinder. 

Oddie,  T.,  W.  Lancaster,  and  J.  Lan- 
caster. Certain  improvements  in  looms  for 
weaving.  Patent  dated  October  10,  1855. 
(No.  2266.) 

The  first  part  of  this  invention  relates  to  an 
improved  picker  of  that  class  which  works  on 
a  spindle.  The  second  part  relates  to  the 
takmg-up  motion,  and  consists  in  combining 
with  a  series  of  wheels  employed  for  this  pur- 
pose a  lever  of  the  second  order,  actuated 
from  the  slay  sword,  that  i8,a  lever  having  the 
taking-up  catch  attached  to  it  on  the  same 
side  of  its  fulcrum  as  the  actuating  power 
is  applied.  The  third  part  consists  in  the  em- 
ployment of  a  compensating  roller  or  bar, 
which  is  placed  transversely  upon  the  yams 
between  the  back  bearer  or  yarn  carrier  and 
the  healds,  and  it  is  free  to  rise  and  fall  in  a 
slotted  bracket  or  guide  placed  at  each  end, 
as  the  shed  opens  and  closes. 

Thornton,  J.,  A.  Thorn  ton,W.  Thorn- 
ton, and  H.Thornton.  Improvements  in 
machinery  for  the  manufacture  qf  looped  or 
knitted  fabrics.  Patent  dated  October  10, 
1855.    (No.  2267.) 

This  invention  consists  of  a  combination 
of  parts  into  a  machine  in  which  two  cy- 
linders are  used,  each  grooved  on  its  cir- 
cumference with  as  many  grooves  as  there 
are  needles  or  looping  instruments.  These 
cylinders  are  caused  to  revolve  simulta- 
neously end  to  end,  but  a  short  distance 
apart,  so  as  to  admit  of  the  needles  or  looping 
instruments  being  slid  from  the  grooves  of 
one  cylinder  into  those  of  the  other.  In 
these  grooves  are  slid  needles  or  hooked 
instruments,  each  having  a  hook  at  each 
end,  so  that  the  work  is  alternately  made  at 
the  two  ends  of  the  needles  or  looping  in- 
struments, which  are  slid  to  and  fro,  from 
cylinder  to  cylinder,  by  means  of  fixed  in- 
clines or  guides,  the  work  being  forced  over 
the  heads  of  the  needles  or  looping  instru- 
ments when  they  are  moved  into  the  grooves. 

HUBERT,  D.  Improvements  in  heating  and 
arranging  ovens,  (A  communication.)  Pa- 
tent dated  October  10,  1855.   (No.  2268.) 

Claim. — The  combining  of  a  baking  oven 
with  a  steam  boiler,  in  such  manner  that 
the  oveu  is  heated  by  the  flame  and  heated 


620  Sl^r*      fiPxcmcAciOKS  ov  patbrtb  beoertly  rued* 


WS& 


Umrn, 


gases  which  'esctpe  firom  the  flues  of  the 
steam*  hoiler  furnace.  Also,  the  causing  of 
a  jet  of  steam  to  play  over  the  surface  of  the 
bread  while  baking. 

Fairbairn,  W.  a.,  and  O.  Haslem.  /m- 
provements  appUcabU  to  locomaiitfe  engines 
and  carriages.  Patent  dated  October  11, 
1855.    (No.  2273.) 

A  description  of  this  inventiou  is  given 
on  page  489  of  our  last  Number. 

Bailey,  W.,  and  J.  Quarmby.  fmprotw- 
menis  in  machines  for  carding  cotton  and  other 
fibrous  materials.  Patent  dated  October  11, 
1855.     (No.  2274.) 

This  invention  relates  to  carding  engines 
in  which  flats  are  employed,  and  to  arrange- 
ments of  mechanism  for  strij^ping  such 
flats ;  it  consists  mainly  in  causmg  a  strip- 
per card,  equal  in  length  to  the  flats,  to 
pass  under  them,  each  flat  being  slided  up 
its  pins,  to  allow  the  stripper  card  to  pass 
and  act  on  the  under  side  of  it,  by  inclines 
or  other  suitable  means  which  raise  and 
lower  the  flats  in  succession.  The  stripper 
card  has  the  backward  and  forward  motion 
given  to  it  by  endless  chains  or  bands  past- 
ing round  revolving  pulleys,  and  it  may  be 
stripped  by  being  made  to  come  in  contact 
with  a  reciprocating  comb,  or  with  a  re- 
volving  brush  or  card  roller,  stripped  or 
dofl*ed  by  a  reciprocating  comb. 

S PENCE,  P.  Improvements  in  the  produc- 
Hon  of  sulp?Mie  qf  alumina  to  be  used  in  the 
fiuid  state,  or  to  be  rendered  into  the  solid 
condition,  knoum  commercially  as  cake  alum. 
Patent  dated  October  11, 1855.    (No.  2275.) 

The  inventor  takes  China  clay,  breaks  it 
into  pieces  about  the  size  of  beans,  places 
it  in  a  false  bottom  in  a  vessel  lined  with 
lead,  and  set  over  a  fire-place,  and  covers  it 
for  twenty-four  hours  with  water  impreg- 
nated with  sulphurous  acid  gas  and  mixed 
with  1  per  cent  of  sulphuric  acid,  and  thus 
dissolves  the  iron  from  it.  He  now  runs 
off  the  liquid,  and  covers  the  material  with 
pure  water,  which  after  five  or  six  hours  is 
also  run  off.  He  then  adds  sulphuric  acid 
diluted  until  it  stands  at  80  of  Twaddle's 
hydrometer  1*4  specific  ffravity;  heat  is 
then  applied,  and  the  liquid  brought  up  to 
at  least  240""  Fahr.,  and  kept  at  that  until 
the  sulphuric  acid  is  saturated  with  alu- 
mina;  viz.,  from  thirty-six  to  forty-eight 
hours.  The  solution  is  then  run  off  into 
stone  or  leaden  coolers,  as  in  the  ordinary 
manufacture  of  sulphate  of  alumina,  and 
concretes  into  the  solid  body. 

Westrop,  J.  K.,  and  E.  A.  Sharm am. 
jIn  improvement  in  the  inan%fact»re  of  gloves 
made  tf  looped  fabrics  of  silk,  cotton,  and 
linen.  Patent  dated  October  11,  1855. 
(No.  2277.) 

Tills  invention  consists  in  afllxing  to 
each  glove  a  leather  band  at  the  wrist,  with 


a  button  and  bnttou'^hole,  or  means  of  con* 
necting  the  ends  of  the  leather  band,  bj 
which  a  glove  of  looped  fabric  will  be  better 
held  in  shape  when  on  the  hand  than  by 
elastic  wristbands. 

TiLOHMAN,  R.  A.  IwpreivemenU  w  freoi- 
ing  fatty  and  oily  substances.  Patent  dated 
October,  11,1 855.    (No.  2278.) 

This  invention  consists  of  a  method  of 
hardening  fatty  and  oily  bodies  (either  bt 
acids  or  neutriJ  f&ts),  by  subjecting  them  to 
the  action  of  a  small  propoition  of  aalpbor 
or  of  phosphorus  at  a  high  temperature. 

Kay,  R.  H.,  A.  T.  Ricbardbon,  and  G. 
Mallinson.  Improvements  w  the  sram/oe- 
ture  qf  plain  and  ornamental  tpoven  fabrics. 
Patent  dated  October  12,  1855.  (Mo. 
2281.) 

This  invention  consiBta  in  prodncmg 
piled  fabrics,  the  surfaces  of  which  are 
either  corded  or  plain.  The  weft  threads 
are  floated  over  the  warp  thn*ad»,  and  the 
races  thus  formed  are  cut  to  produce  the 
pile.  By  floating  the  wefc  over  a  sufficient 
number  of  v^arp  threads,  and  by  employing 
weft  of  suitable  materiiJs  and  ooloura,  the 
fabrics  may  be  made  to  resemble  when  cnt 
and  finished  the  furs  of  animils,  the  feathen 
ofJbirds,  &c. 

Moore,  T.  Jn  improoed  mill  for  grinding 
com  and  other  grain.  Patent  dated  October 
12,  1855.    (No.  2282.) 

This  invention  consists  in  combining  in 
one  mill  steel  and  stone  grinding  sorfaoes. 
The  first  and  upper  g^mding  surface  is 
formed  of  a  vertical  steel  cone  which  re- 
volves in  a  corresponding  fixed  cone,  and 
below  these  cones  ordinary  grinding  stones 
are  fitted  horizontally.  The  grain  is  fed 
between  the  steel  cones  from  a  hoppv,  and 
in  its  passage  through  them  becomes  very 
quickly  bruised  and  converted  into  mea^ 
which  then  falls  between  the  horizontal 
grindstones  which  reduce  it  to  flour. 

Lyall,  W.  Improvements  in,  epkimng  wtor 
chinery,  applicable  also  to  roving  maehinery. 
Patent  dated  October  12, 1855.    (Now2283.) 

This  invention  consists  in  the  adaptation 
to  spinning  and  roving  machinery  of  an 
oil-tight  trough  or  case,  fitted  with  branehea 
or  supports  for  receiving  the  feet  or  pivots 
of  the  spindles,  and  with  a  tilting  lever,  or 
other  suitable  contrivance  for  throwing  or 
depositing  the  oil  upon  the  gear  and  the 
pivots  contained  also  within  the  trough,  for 
the  purpose  of  keeping  the  gear  as  well  as 
the  pivots  constantly  lubricated.  The  ob- 
ject of  this  arrangement  is  to  keep  the  oil 
or  other  lubricating  material  free  from 
dust,  so  that  the  same  material  may  be  used 
over  and  over  again,  and  also  to  prevent  the 
oil  or  other  such  material  from  being  scat- 
tered orer  the  other  parts  of  the  machine. 

CocKiNos,  J.  S.,  and  F.  Pottb.    Certmn 
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imprwementt  in  sockets  fir  whipt  €md  candles,  | 
parts  rf  which    are  also  applicable   to  the  \ 
sockets  or  irons  for  holding  carriage  and  other 
lamps.    Patent    dtted   October    IS,   1855. 
(No.  2288.) 

These  improTements  consist — 1.  As  re- 
gards  whip^  sockets,  in  the  manner  of 
making  expanding  and  contracting  linings 
or  rings  of  India-rubber  or  gutta  pereha,  to 
counteract  the  shaking  action  of  the  car- 
riage  to  the  whip  handle  ;  also  in  the  use  of 
a  metallic  plate,  as  a  means  of  uniting 
leather  whip-sockets,  &c.  2.  As  regards 
sockets  for  holding  candles,  in  the  applica- 
tion of  a  side  screw  and  plate  for  increasing 
or  diminishing  the  space  for  holding  the 
candle  for  the  purpose  of  adapting  the 
socket  to  the  Yarious  sized  candles,  &c.  3. 
As  regards  sockets  for  holding  carriage 
lamps,  in  making  them  in  such  a  way  that 
a  contracting  lining  may  be  readily  fitted  to 
them ;  also  to  a  mode  of  making  irons  for 
holding  carriage  lamp  sockets. 

Greaves,  H.  Improvements  in  the  eon^ 
struction  qf  steam  boilers.  Patent  dated 
October  13,  1865.    (No.  2289.) 

This  invention  relates  principally  to 
boilers  adapted  to  locomotives.  The  pa- 
tentee connects  the  fire-box  to  the  tube 
plate,  by  means  of  a  pipe  or  pipes,  with  the 
inside  of  the  roof  or  crown  of  the  inner 
shell  of  the  fire-box ;  and  in  some  cases 
he  applies  similar  pipes  on  all  sides  of 
the  fire-box,  so  as  to  allow  of  still  better 
circulation.  He  likewise  connects  by  a 
pipe  that  part  of  the  water  space  which  is 
below  the  fire-door  to  the  part  above  the 
door.  The  circulating  pipes  he  makes  of 
cast  malleable  iron,  in  preference  to  other 
metals.  He  also  employs  a  conical  tubular 
column  or  tubes  passing  through  the  fire, 
suspended  from  the  crown  or  cover  of  the 
inside  of  the  fire-box,  and  provided  with  a 
blow-ofiT  cock  at  the  bottom,  and  a  circulat- 
ing tube  inside  the  said  pipe,  &c 

TuiBiERGB,  G.  A.  Certain  improvements 
in  manufacturing  chlorine,  pari  ef  which  are 
applieuble  fir  obtaining  certain  accessory  pro- 
duets.  Patent  dated  October  13,  1855. 
(No.  2290.) 

The  patentee  manufactures  chlorine  with- 
out employing  the  peroxide  of  manganese, 
and  obtains  hydrogen  and  oxide  of  iron  as 
accessory  or  secondary  products.  He  passes 
hydrochloric  or  muriatic  acid  gas  over  iron 
at  a  high  temperature,  and  thus  obtains 
proto-chloride  of  iron  and  hydrogen  gas. 
He  passes  common  air  over  the  proto- 
chloride  of  iron  at  a  high  temperature,  and 
thus  obtains  peroxide  of  iron  and  chlorine 
gas. 

Dewrancb,  J.  An  improvement  in  the 
frames  rf pianrfortes.  Patent  dated  October 
13,  1855.    (No.  2291.) 


This  improvement  consists  in  a  mode  of 
constructing  the  framing  of  these  instru- 
ments of  cast  iron.  In  practice,  the  T-shaped 
bar  has  been  found  to  answer  the  purpose, 
and  this  form  is  preferred.  For  receiving 
the  pins  on  which  the  strings  are  secured, 
the  patentee  employs  a  piece  of  hard  wood, 
secure  1  bv  means  of  bolts,  and  let  into  a 
recess  in  the  metal  frame.^ 

VhhKtcn^'L,'^  Improvements  in  the  means 
qf  indicating  the  number  qf  persons  entering 
an  omnibus  or  other  carriage,  any  theatre,  or 
other  building.  Patent  dated  October  13, 
1855.    (No.  2293.) 

The  inventor  describes  an  apparatus  com- 
posed of  a  bell-crank  lever,  a  train  of  wheel 
work,  &c.,  and  attached  to  the  floor  of  r 
carriage  or  building. 

Hemsley,  T.  and  W.  An  improvement  in 
the  manufacture  qf  embossed  and  craped  fi- 
brics.  Patent  dated  October  13,  1855. 
(No.  2295.) 

The  object  of  this  invention  is  to  obtain 
greater  elasticity  in  embossed  and  craped 
fabrics  by  applying  looped  fabrics  made 
of  warps  or  longitudinal  threads  looped 
into  each  other.  The  patentees  prefer  to 
use  warp  fabrics,  the  warp  threads  of 
which,  in  addition  to  looping  into  each 
other,  also  traverse  from  selvage  to  selvage ; 
but  it  is  not  essential  that  the  warp  threads 
should  so  traverse. 

BouSFiELD,  G.  T.  Improvements  in 
power  horns,  (A  communication.)  Patent 
dated  October  13,  1855.    (No.  2296.) 

A  part  of  these  improvements  relates  to 
driving,  stopping,  and  arresting  the  motion 
of  power  looms,  and  consists  in  the  employ- 
ment of  friction  cones  for  driving,  when  the 
said  friction  cones  are  combined  with  a 
brake  for  arresting  the  motion  of  the  loom 
when  thrown  out  of  gear;  also,  in  con- 
structing the  belt  cone  so  that  it  may  be 
conveniently  oiled  when  the  belt  is  in  mo- 
tion. Another  part  relates  to  the  delivery 
of  the  warps,  and  consists  in  a  mode  of  con* 
structing  and  arranging  the  tension  roller, 
and  of  applying  the  brake  thereto,  for 
driving  said  tension  roller,  when  the  lathe 
beats  up,  and  also  in  connecting  the  ten- 
sion roller  with  the  let-off  motion. 

LozANO,  M.  P.  Improvements  in  treating 
pyrites, and  ores  containing  sulphur,  in  obtain- 
ing sulphuretted  hydrogen  and  in  precipitating 
copper  from  solutions,  (A  commimication.) 
Patent  dated  October  13,  1855.  (No. 
2297.) 

This  invention  applies  to  the  extraction 
of  sulphur  from  such  minerals,  by  means  of 
an  apparatus  of  peculiar  construction  (which 
cannot  be  well  described  without  drawings), 
which  allows  of  the  application  of  the  direct 
flame  of  a  gas  furnace  for  the  evaporation 
of  the  sulphur. 
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BousFiELD,  G.  T.  Improvements  in  looms 
suitable  fir  vfeaving  wire  fibries.  (A  com- 
munication.) Patent  dated  October  13, 
1855.    (No.  2298.) 

In  the  improved  loom  the  shuttle  is 
handed  through  the  shed  of  wire  warps  by 
means  of  arms,  one  on  either  side  of  the 
loom,  which  simultaneously  move  towards 
and  from  the  centre  of  the  web,  one  arm 
carrying  the  shuttle  into  the  shed  until  it 
meets  the  other  arm,  which  takes  it  to  the 
side  of  the  loom  opposite  from  whence  it 
started,  the  motion  of  the  shuttle  alternating 
first  in  one  direction  and  then  in  the  other. 

Sten  HOUSE,  J.  Improvements  in  the  pre^ 
paratum  qf  decolorising  materials.  Patent 
dated  October  13,  1855.    (No.  2299.)  1 

This  inyention  is  for  rendering  vegetable 
charcoal  available  as  a  decolorising  agent, 
by  introducing  certain  substances,  such  as 
oxide  of  iron,  alumina,  or  phosphate  of 
lime,  in  solution  into  the  mass  of  vegetable 
charcoal,  and  then  rendering  these  sub- 
stances insoluble  within  the  pores  of  the 
charcoal.  The  charcoal  is  heated  with  the 
solution  of  these  substances  till  the  air  con- 
tained in  its  pores  is  expelled,  and  the  char- 
coal saturated  with  the  solution.  It  is  then 
dried  and  heated  to  redness  in  close  vessels, 
till  the  water  and  acid  contained  are  ex- 
pelled. Vegetable  charcoal  so  treated  may 
be  used  for  decolorising  syrups  and  other 
coloured  solutions. 


PROVISIONAL    SPECIFICATIONS  NOT   PRO- 
CEEDED WITH. 

H^Gedge,  J.  Impropements  in  machinery  or 
apparatus  fir  placing  on  card  drawings  used 
in  various  mant^actories,  (A  communication.) 
Application  dated  October  10,  1855.  (No. 
2261.) 

The  inventor  proposes  to  effect  the  placing 
on  card  the  drawings  used  in  various  fabrics 
by  an  apparatus  carrying  the  lamps,  object 
glass,  and  reflectors,  and  sketch,  which 
slides  up  and  down  pillars  by  means  of 
chains  and  counter  weights  enclosed  therein, 
and  worked  by  a  handle  behind.  Beneath 
this  apparatus  is  placed  a  table  for  the  artist, 
who  draws  a  curtain  entirely  round  him. 

Fairbairn,  T.,  W.  a.  Fairbairn,  and 
G.  Fairbairn.  Improvements  in  the  mode 
or  method  of  casting  ordnance,  which  improve- 
ments  are  also  appUcable  to  casting  cylinders 
and  other  similar  vessels.  Application  dated 
October  10,  1855.    (No.  2262.) 

These  improvements  consist  in  the  use 
of  hollow  mandrils  of  metal  or  other  sub- 
stance, instead  of  cores,  to  form  the  inter- 
nal surfaces  of  the  chambers  of  ordnance, 
as  also  of  cylinders  or  other  similar  vessels, 
such  mandrils  being  formed  accurately  to 
the  shapes  of  the  surfaces  required  in  the 


castings,  whereby  subsequent  tumins, 
boring,  or  fitting  is  avoided.  The  mandrus 
are  kept  in  shapd,  and  rendered  capable  of 
extraction  from  the  castings  by  means  of 
water,  air,  or  other  suitable  contrivance. 

Ptne,  R.  W.,  and  W.  Malam.  An  tai- 
provement  in  the  manufacture  rf gas.  Appli- 
cation dated  October  10, 1855.  (No.  2263.) 
This  invention  consists  in  producing  gas 
from  dead  oil,  fat,  and  fatty  and  oily  sub- 
stances  generally,  by  passing  the  same 
gradually  into  a  chamber  containing  in  the 
centre  coke  or  other  similar  filtering  me- 
dium, and  separated  into  three  compart- 
ments by  two  iron  plates,  which  dip  below 
the  surface  of  the  coke.  A  supply  is  in- 
troduced through  a  suitable  pipe  in  drops 
or  small  stteams  into  one  compartment  of 
the  chamber,  where  they  become  decom- 
posed,  and  the  gas  given  oflf  passes  through 
the  coke,  and  enters  the  last  compartment, 
from  which  it  finds  it  exit  through  a  dis- 
charge pipe  made  to  dip  into  water  in  a 
tight  box,  whence  it  is  carried  ofl!'into  a 
receiver  from  which  it  is  supplied  for  light- 
ing, &c. 

Parry," J.,  and  S.  Ivbrs.  Certmn  {au 
provements  in  looms  for  wedmng.  Applicatioii 
dated  October  10,  1855.    (No.  2265.) 

This  invention  applies  to  a  method  of 
stopping  the  loom,  and  consists  in  the  em- 
ployment of  a  light  metal  bar,  supported  by 
brackets,  and  carrying  at  convenient  dls- 
tances  a  series  of  small  bent  metal  fingers, 
working  loosely  on  the  bar,  the  ends  of 
these  fingers  being  lightly  retained  upon 
the  surface  of  the  fabric  under  manufacture 
by  suitable  springs.  To  Uiis  bar  is  imparted 
a  lateral  motion,  so  that  should  a  thread 
break,  the  nearest  finger  (and  therefore  the 
bar)  becomes  checked  in  its  lateral  traverse, 
by  the  finger  partially  falling  through  the  fa- 
brie,  and  being  there  retain^.  At  one  end  of 
the  bar,  and  near  the  ordinary  V  throwing 
out*'  motion,  two  small  pins  embrace  and 
cause  a  smalltlever  to  follow  the  traverse  of 
the  bar :  this  lever  is  supported  by  a  vertical 
rod,  having  at  its  lower  end  a  catch  box,  to 
which  a  reciprocating  motion  is  given,  it 
being  connected  by  a  small  slotted  lever  at 
one  end  to  a  rod  secured  at  its  other  end  to 
a  pin  revolving  on  a  worm  wheel,  working 
horizontally,  and  actuated  by  a  worm  upon 
the  "  tappet  shaft."  When  a  "float"  takes 
place,  the  nearest  "  finger"  falls  through 
the  fabric,  or  is  checked  in  its  traverse  (and 
with  it  the  traversing  bar).  The  vertical 
rod  is  now  lifted  by  the  teeth  or  ratchets  of 
the  catch  box,  the  smidl  lever  on  the  top  of 
the  vertical  rod  is  forced  up,  and  lifts  an 
arm  secured  at  one  end  on  the  throwing 
out  or  "  stop  motion."  This  arm  comes 
into  contact  with  a  plate  on  the  advancing 
''slay,"  and  immediately  forces  back  the 
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arm  and  throwing  out  o^  *'Btop"  motion, 
and  stops  the  loom. 

Tatlor,  W.  C.  improvements  in  marine 
iteam  enginee.  Application  dated  October 
10.1855.    (No.  2269.) 

The  object  of  this  invention  is,  that  the 
parts  may  be  conveniently  arranged,  and  oc- 
cupy  little  space.  There  are  two  piston  rods, 
to  one  of  which  the  piston  of  the  air-pump 
is  affixed,  and  the  other  works  the  hot- water 
pump.  These  pumps  are  placed  within  the 
condenser.  The  piston  rods  are  connected 
by  a  cross  head  which  ffires  motion  to  the 
cranlc  of  the  propeller  »aft. 

Rbinaolb,  R.  R.  Improvemente  in  bar- 
rowt,  hand-truekSf  and  other  similar  vehicles. 
Application  dated  October  11,  1855.  (No. 
2270.) 

These  improyements  mainly  consist  in 
inclining  the  front  and  sides  of  the  vehicles 
to  meet  in  the  centre  of  the  axle  of  the 
wheels,  by  placing  the  axle  to  the  rear  of  the 
centre  of  the  floor,  and  by  extending  the 
arms  considerably  beyond  the  lengdi  of 
those  now  in  use. 

OiLPiM,  J.  An  intproved  '*raistttg  gig**  to  be 
employed  in  the  mamtfaeiure  tf  woollen  clothe. 
Application  dated  October  11,  1855.  (No. 
2272.) 

This  invention  is  designed  to  enable  the 
well-known  operatjoni  of  the  *'  nusing  gig  " 
to  be  carried  on  in  two  or  more  places  of  a 
piece  of  woollen  cloth  at  one  time;  across 
the  face  of  the  teasling  drum  of  an  ordinary 
"  gig  -  mill  "  the  inventor  arranges  the 
"  raising  gig "  and  its  connecting  narts  as 
follows:  he  employs,  for  example,  two 
breast  rollers,  one  at  each  side  of  the  centre 
of  the  drum,  jnd  immediately  over  that 
centre  he  'places  a  guide  roller  over  which 
the  cloth  passes  from  the  feeding  roller 
over  the  breast  rollers  on  to  the  winding  on 
roller,  the  cloth  being  kept  in  a  proper 
state  of  tension,  and  the  breast  rollers  raised 
or  lowered,  by  an  arrangement  of  worm  and 
worm  wheels  in  connexion  with  a  shaft  An 
important  feature  consists  in  the  use  of  cer- 
tain mechanism  for  emoting  the  reversing 
of  the  direction  of  motion  of  the  teasling 
cylinder  and  feeding  and  winding  on  rollers 
when  it  is  required  to  subject  the  cloth  to  a 
second  teaslinff. 

Adams,  W.  B.  Improemnente  in  ma^ 
eMmery  and  tools  for  cutting  and  carting  wood 
and  other  materials.  Application  dated  Oc 
tober  11,  1855.    (No.  2276.) 

This  invention  consists  mainly  in  modes 
of  cutting  wood  or  other  materials  into 
irregular  forms  by  means  of  vertical  or  ho- 
riaontal  revolving  cutters,  worked  by  steam 
or  other  power,  the  form  of  cotter  being  de- 
termined hy  a  dumb  or  non-cutting  tracer, 
moving  over  the  surface  of  a  model,  similar 
to  the  method  used  in  the  pentagraph. 

Clakk,  $,    Cooking   igpparatus  fir   (he 


pocket.  Application  dated  October  12, 
1855.    (No.  2279.) 

This  invention  connsts  in  combining  a 
drinking  cup,  spirit  case,  coffbe  strainer,  £c., 
with  a  metal  case,  which  may  be  used  for 
cooking  soup,  &c.,  or  heating  water,  &c.,  or 
there  may  be  two  such  cases  one  within  the 
other. 

PuLS,  F.  Improvements  in  eleelro-eoating 
metals  or  alloys  of  metals  with  other  metals 
or  alloys  of  metals.  Application  dated  Octo- 
her  12,  1855.    (No.  2280.) 

The  inventor  constructs  galvanic  batteries, 
in  which  the  positive  plates  consist  of  the 
metals  or  alloys  with  which  the  articles  are 
to  be  coated.  He  employs  for  exciting 
fluids  such  acids  or  mixtures  of  acids  in  a 
diluted  state  as  may  be  found  suitable  in 
each  instance  to  the  metals  operated  on,  and 
he  places  the  batteries  thus  formed  in  a 
suitable  trough,  in  conjunction  with  the 
articles  to  be  coated,  and  so  adjusted  that 
the  solutions  of  metals  or  alloys  obtained 
from  the  positive  plates  can  freely  pass  to 
the  articles  to  be  coated,  and  thereon  deposit 
the  said  substances. 

Ward,  C.  Improvements  in  the  construe- 
iion  of  the  wmsical  instruments  designated 
clarionets.  Application  dated  October  12, 
1855.    (No.  2284.) 

In  the  ordinary  clarionet  difficulties  exist 
in  the  execution  of  the  scales  and  intervals 
9f  the  notes,  owing  to  the  inconvenient 
manner  in  which  the  performer  is  confined 
by  its  construction  to  produce  the  first, 
second,  third,  and  fourth,  and  the  twentieth, 
twenty.first,  twenty-second,  twenty -third, 
combined  [with  the  fifth  and  twenty- fourth 
notes,  these  two  series  of  notes  being  depend- 
ent upon  the  same  keys  and  apertures  of  the 
clarionet  The  inventor  describes  certain 
arrangements  intended  to  enable  the  per- 
former to  produce  these  notes  with  greater 
facility  and  certainty  when  either  of  them 
are  used  in  relation  to  each  other,  or  to  any 
other  of  the  notes  in  the  scales,  without 
disturbing  the  common  fingering  and  posi- 
tion of  the  ordinary  clarionet. 

Gardner,  H.  Improvements  in  machinery 
for  dressing  or  cleaning  wheat,  grain,  and 
seeds.  Application  dated  October  12, 1855. 
(No.  2285.) 

In  this  invention  the  wheat  is  dropped  in 
a  shower  from  a  winnowing  machine,  or 
otherwise,  on  to  an  endless  web  caused  to 
move  continuously  in  an  inclined  position  ; 
the  lighter  and  refuse  matters  are  carried  by 
the  web  in  one  direction,  whilst  the  good 
wheat  by  its  weight  descends  in  an  onposite 
direction,  and  is  thus  separated  in  a  oressed 
or  cleaned  state. 

LiviNOSTON,  J.  Improvements  in  certain 
parts  ef  the  permanent  way  of  railways. 
Application  dated  October  12, 1855.    (No. 
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*  These  improvements  are  designed  for  dis- 
pensing with  the  use  of  switches  or  points,  as 
heretofore  constnictedi  and  consist  in  the 
use  of  a  pair  of  sliding  rails.  An  important 
feature  consists  in  rendering  tho  sliding 
rails  self-acting,  which  is  effected  by  the  use 
of  two  check  rails,  securely  fixed  to  the 
chairs  or  sleepersi  or  to  both  of  them. 

Staadt,  a.  Improvetnents  in  obtaining 
motitfe  power  when  graoity  and  steam  or  ex- 
pantitfe  Jluid*  are  wed,  (Partly  a  communi- 
cation.) Application  dated  October  12, 
1855.    (No.  2287.) 

Two  or  more  cylinders  are  fixed  to  a 
tuitable  axis.  In  each  cylinder  is  a 
weighted  piston,  and  the  steam  is  alter- 
nately admitted  to  the  two  ends  of  the 
cylinders,  so  as  to  lift  the  pistons  from  below 
the  axis  of  motion  to  the  ends  which,  for 
the  time,  are  uppermost,  in  order  that  the 
pistons  may,  as  the  cylinders  pass  the  ver- 
tical position,  be  at  the  highest  parts  of  the 
cylinders,  and  by  gravity  cause  the  upper 
ends  of  the  cylinders  to  descend  to  the 
lowest  position,  by  which  means  a  constant 
rotatory  motion  is  obtained. 

Eavestafp,  W.  G.  Improvements  in  the 
construction  of  pianofortes.  Application 
dated  October  18,  1855.    (No  2292.) 

This  invention  relates  to  the  action  of 
piano-fortes,  and  consist  in  dispensing  with 
certain  of  the  centres  usually  required,  and 
in  lieu  thereof  communioatine  the  motion 
or  action  of  the  key  to  the  hammer  in  a 
direct  manner,  and  in  adapting  to  this  part 
of  the  action  guide  pins  for  directing  the 
acting  parts.  To  the  upper  part  of  the 
action  is  adapted  an  improved  escapement, 
and  a  stop  or  check  action,  in  lieu  of  the 
complicated  contrivances  usually  employed. 
The  stop  or  check  action  consists  in  adapt, 
log  to  the  upper  or  hammer  part  of  the 
action  a  curved  or  inclined  piece,  placed  so 
that  when  the  hammer  has  struck  the  string, 
and  rebounded  as  usual,  it  is  caught  and 
retained  from  striking  again  until  the  key 
is  again  depressed.  The  escapement  is 
adapted  direct  to  the  conducting  rod,  with- 
out employing  any  other  centre  or  hinge 
between  the  fey  and  the  butt  of  the  ham- 
mer than  that  required  for  the  escapement 
itself.  Another  improvement  relates  to  the 
bridge,  and  consists  in  adapting  thereto  a 
clip  under  which  the  string  is  passed,  and 
thus  is  firmly  held  at  the  point  where  the 
vibration  commences. 

MosBLBY,  J.  Certain  improvements  in 
machinery  for  cleansing  Unen  and  other  fibrous 
materials.  Application  dated  October  18, 
1855,     (No.  2294.) 

ICtThe  improved  machine  consists  of  an 
iron  vessel,  supported  by  a  suitable  framing, 
and  contains  heated  water.  At  each  end  of 
the  Vessel  are  fitted  rollers,  round  which  an 
endless  band  or  belt  of  canvas  travels.    By 


this  means  the  clothes,  when  put  in  at  one 
end  of  the  machine,  are  carried  through  and 
delivered  at  the  other.  In  their  passage 
they  pass  oyer  (wo  rollers,  above  which  are 
fitted  a  series  of  beaters  'or  stampers  alter- 
nately raised  by  a  wheel,  having  radial 
arms  projecting  from  its  periphery.  The 
surfaces  are  covered  with  vulcanized  India, 
rubber,  for  preventing  injury  to  the  clothes. 
After  they  have  passed  under  the  beaters  or 
stampers,  they  are  further  acted  upon  by  a 
series  of  rollers.  At  the  delivery  end  of  the 
machine  are  two  rollers,  between  which 
they  next  pass,  and  thereby  hare  the  water 
pressed  out  of  them. 

Leptwich,  C.  Improvements  iu  water- 
closets.  Application  dated  October  15,  ISS5, 
(No.  2800.) 

These  improvements  consist  in  so  con- 
structing water-closets  that  the  valve  shall 
be  raised  in  the  basin  (instead  of  being 
drawn  downwards)  by  means  of  a  s^ment 
arm  connecting  the  valve  with  a  radius  arm 
moving  on  the  centre,  and  under  the  com- 
mand  of  a  lever  fixed  in  the  seat 


PROVISIONAL  PROTECTIONS. 

Dated  jlpnl^ylUe 

820.  Joseph  Gilbert  Martien.  of  Newaric,  Kev 
Jersey.  Improyements  In  the  manufacture  of 
iron. 

Dated  April  2^,  1856. 
080.  A.lexandaT  Sonthwood  Stocker,  of  Pooltry, 
London,  manufacturer.  Improvements  in  tbe 
application  of  certain  materials  to  the  maniiAe. 
ture  of  ink  and  other  stands,  and  other  arttdet, 
and  in  the  manufacture  and  finishing  of  articles 
produced  out  of  such  or  other  material  or  naate- 
rials. 

Dated  April  25,  1856. 

992.  George  Elliot,  of  NeweastleH>o-Tyne,  an4 
William  Watson  Fattinson,  of  Neweaatle>oa- 
Tyne.  Improvements  in  the  production  of  per- 
oxide of  manganese. 

Dated  May  7,  1856. 

1069.  John  FumeTaU,  of  Haslingdeo,  Laneaa- 
ter,  iron  founder.  Certain  improvements  in  the 
constTuction  of  ▼alves. 

1070.  George  Martin,  of  Windmfll4eiTaoe,  €am- 
berwell,  and  Alfred  Lodwick  Newman,  of  New 
Chnreh-street,  Bermoadsey.  ImproTcmeats  ia 
ft-eeing  or  purifying  animal  fibres  tiom  admixture 
with  Tegetoble  matters. 

1071.  William  Joseph  Cortia,  of  Sebbos-stTeet, 
Islington,  civil  engineer.  Improvements  in  car- 
riages to  ran  on  rail  or  tramways  and  common 
roads. 

1071.  Ralph  Heaton  the  younger,  HarryReatoo, 
and  George  Heaton.  of  Birmingham,  Wanriek, 
manufacturers  and  oo-putners.  A  new  or  im- 
proved mannfaetvre  of  oalanee  weighta  used  for 
counterbalancing  pendant  lamps  ana  chandoUera, 
and  for  other  like  purposes. 

1079.  Samuel  Alexander  Bell  and  John  Blaek,  of 
Bow-lane,  London,  vesta  light  and  match  manu* 
faecurers.  An  improved  method  of,  and  prraaim^ 
lion  for,  ignltiilg  tnatchel. 
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J  1074.  Jean  P£rlnand,  dyer,  of  Paris.    Certain 

7  improvements  io  preparing  or  dreuing  silks. 

(  1075.  Robert  Royds,  oT  Southampton,  Hants, 

I  engineer.    An  improvement  or  improTements  in 

j  the  manuilMture  of  soap. 

I  Daied  May  8,  1856. 

'  1070.  Loiris  OulHanme  Perreaoz,  of  Rue  If.  lo 

i  Pitaee,  Paris,  Fkanee,  engtneer.     An  improved 

valve. 

1077.  Charles  Schneider  and  Frederiek  Leiu,  of 
Hesse  Darmstadt,  Germany.  Manulkcturing  a 
safety  boiling  apparatus. 

1078.  Lonu  nMeric  Mayer,  of  Regent-street, 
Middlesex.    Improvements  In  photography. 

1070.  Alexander  Ebenexer  Riddle,  of  walbrook. 
City,  and  Isaae  Hoare  Royd,  of  Mansion-house^ 
plaoe.  City.  The  improvements  in  tanning  by  ma- 
ehinery  and  chemicals.  A  commnnieation  from 
O.  F.  Kendall. 

1080.  James  Niven,  of  Keir,  Perth,  N.R.,  gen- 
tleman. Imptovements  in  the  manufacture  of 
paper,  and  in  the  production  of  textile  materials. 

1081.  James  Gray  Lawrie,  of  Glasgov.  Im- 
provements in  steam  engines. 

I08S.  Jonathan  Amory,  of  Boston,  United 
States.  Improveosents  In  fUmaees  for  locomotive 
and  other  steam  boilers,  which  improvements  are 
applicable  toreverberatory  and  puddling  fkimaees, 
and  to  Aimaees  for  heating  bulldlnffs. 

1088.  Conrad  WUUam  Finiel,  of  Bristol,  sugar 
refiner.  William  Needham,  of  Smallbnry-green. 
Middlesex,  manufacturer,  and  John  Barton,  of 
Shoe-lane,  London,  engineer.  Improvemenu  In 
apparatus  for  filtering  sugar  and  saccharine  Juloes. 

1084.  Richard  Aiehlbald  Brooman,  of  166,  Fleet* 
street,  London,  patent  agent.    Improvements  in 
machinery  for  felting  or  suing  hat  bodies.  A  com- 
munication. 
'  1086.   William  Edward  Mewton,  of  Chancery- 

lane,  Middlesex,  civil  engineer.  Improved  machi- 
nery for  cutting,  punching,  and  foiiging,  or  swag- 
ing nuts  or  washers.    A  communication. 

1087.  Alexander  Charles  Louis  Devaux,  of  King 
WlUlam'Street,  London,  merchant.  Improvements 
in  the  construction  of  granaries. 

1088.  AlfVed  Vincent-Newton,  of  Chanoery-Iane, 
Middlesex,  mechanical  draughtsman.  An  im- 
proved  construction  of  rotary  pump.  A  comrou- 
niMtion. 

1089.  Alfred  Vincent  Newton,  of  Chancery-lane, 
Middlesex,  mechanical  draughtsman.  An  im- 
provement in  bands  for  securing  balvs  of  goods, 
and  for  other  like  uses.    A  oommunlcation. 

1090.  Stephen  Walter  Underbill,  Wellfield  Cot- 
tage, Dnnse,  Berwiekshlie.  The  preservation  of 
lift  in  eases  of  shipwreck  or  other  casualty  at 
sea,  the  Buoyant  Cushion. 

Dated  May  9, 1856. 

1091.  Lton  Louis  Jardinand  Joseph  Blamond, 
of  Rue  de  rEchiquier,  Paris,  engravers.  Certain 
improvements  in  engraving  on  stone,  earthenware, 
china,  and  glass,  and  also  in  ornamenting  the 


1091.  William  Bayliss,  of  the  firm  of  W.  and  M. 
Baylies  and  Company,  flat  and  round  chain  manu- 
fscturers,  of  Wolverhampton,  Staflbrd.  Improve- 
ments In  chains  fbr  oollieries,  cables,  and  other 

IWsTjohn  Henry  Johnson,  of  Llneoln's-inn- 
fields,  Middlesex,  gentleman.  Improvements  in 
carding  engines  for  carding  cotton  and  other 
fibrous  materials.  A  communication  tnm.  O. 
Wellman.  of  Lowell.  United  Statee. 

1094.  John  Wesler  Hackworth,  of  Prlestgate 
Engine -works,  Darlington,  Durham,  engineer. 
Improvements  in  maebinery  or  apparatus  for 
raising  and  lowering  heavy  bodies. 

1090.  Ferdinand  Potts,  tube  manuflsetnier,  of 
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polishing  metallic  tubes,  part  of  which  machinery 
is  also  applicable  for  performing  the  like  operation 
upon  other  metallic  surfaces. 

1096.  Edward  Daniel  Johnson,  of  Wilmington- 
square,  Middlesex,  watchnuker.  An  improved 
mode  of  mounting  marine  chronometers. 

1097.  George  Jordan  Firmin,  of  Newton-le-Wil- 
lows,  Lancashire,  manufacturing  chemist.  Im- 
provements in  the  manufacture  of  sulphuric,  tar- 
taric, citric,  and  oxalic  acids,  ammonia,  and  cy- 
anides. 

1099.  William  Basford,  of  Talbot-road,  Kentish- 
town,  Middlesex,  engineer.  Improvements  in 
apparatus  for  puriiying  coal  gas. 

1100.  Lonfs  Beauche,  of  Offenbach,  near  Frank- 
fort-on-the-Malne.  A  machine  for  the  manufsc- 
ture  of  cigan. 

1101.  George  Simpson,  of  Leather-lane,  London. 
Improvements  in  rotary  knife-cleaning  machines. 

1101.  Richard  Archibald  Brooman,  of  166.  Fleet- 
street,  London,  patent-agent.  An  improvement  in 
cranes.  A  communication  f^om  Camllle  R.  Neu- 
stadt. 

IIOS.  Richard  Archibald  Brooman,  of  106,  Fleet- 
street,  London,  patent  agent.  Improvements  in 
machinery  for  the  manufacture  or  finishing   of 

rM,  hoops,  and  rings.    A  communication  nom 
Duboy,  of  Olvors. 

DaUd  May  10,  1856. 
1105.  Richard  Arehibald  Brooman,  of  166, 
Fleet-street,  London,  patent  agent.  Improvements 
In  machinenr  for  manufacturing  tubes  and  pipes, 
applicable  also  to  the  rolling  of  rods  and  ban.  A 
communication. 

1107.  John  Henry  Johnson,  of  Uneoln's-inn- 
fields,  Middleeex,  gentleman.  Improvemenu  in 
machinery  or  apparatus  ftor  cutting  irregular 
forms.  A  communication  from  Henry  D.  Stover 
and  James  W.  Blcknell,  of  Boston,  United  SUtes. 

1108.  James  Wallace,  Jun.,  of  Glasgow,  Lanark, 
N.B.,  manufhcturer.  Improvements  in  prepar- 
ing, bleaching,  washing,  cleansing,  and  drying 
textile  Oabrics  and  materials  and  pulpy  substances. 

1109.  Robert  Wotherspoon,  of  Glasgow,  Lanark, 
N.  B.,  hat  manufacturer.  Improvements  in  hats 
and  other  coverings  for  the  head. 

1110.  John  Henry  Johnson,  of  Llnooln'S'inn- 
fields,  Middlesex,  gentleman.  Improvements  in 
drying  leather  and  dressed  skins.  A  communica- 
tion from  Messieurs  Arthus  Brothers,  of  Paris, 
France,  tanners. 

nil.  John  Ridal,of  Sheffield,  York,  working 
cutler.    Improvements  in  spring  knife  handles. 

11 13. William  Burkin,  of  Neate-etreet,  Old  Kent- 
road,  fioor-cloth  maker.  Improved  machinery  for 
manufheturlng  painted  cloths. 

Ills.  Bartholomew  Beniowski,  of  Bow-street, 
Covent-garden,  Middlesex,  Esq.  Improvements 
in  typographical  composition,  and  In  the  manufac- 
ture of  logotypes  to  be  used  therein. 

Dated  May  12,  1856. 

1114.  Charles  Frederick  C)aus,  of  Latehford, 
Chester,  practical  chemist.  Moistening  land, 
streets,  and  the  better  extinotlon  of  fires. 

1115.  Pierre  Ernest  Aimont,  manu£sotnrer,  of 
Paris.  Certain  improvements  in  manufacturing 
shoes  and  other  coverings  for  the  fbot. 

1116.  Richard  Whytoek,  of  Edinburgh.  Im- 
provements in  apparatus  to  fiHslUtate  the  printing 
of  yams  or  threads. 

1117.  Edouard  Besnier  de  la  Pontonerle,  of 
Paris,  Prance,  merchmit.  Certain  improvements 
in  the  apparatue  for  consuming  smoke.  A  com- 
munication. 

1118.  Bamett  Samuel,  of  Sheffeld,  York.  Im- 
provements In  the  manuActure  of  eombs. 

1119.  William  Edward  Newton,  of  Chaneery-lane, 
Middlesex,  civil  engineer.  Certain  improvements 
In  machinery  for  pumping  and  forcing  water  and 
other  fluids.  A  communimUoB  ftom  v.  Denlson* 
United  Stater. 
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1180.  Willittn  Edward  Kewton,  of  ChAneery- 
lane,  Mlddletex,  dvil  engineer.  Improved  mftcM- 
nery  for  aplttting  or  cuttins  blocks  of  wood  for 
match  splintt,  klndlinff  wood,  trenails,  and  other 
purposes.    A  commnmcation. 

Dated  May  13,  1856. 

1121.  Charles  Butler  Clough,  of  Llwyn  OtSk, 
Flint,  Esq.  Improvements  in  elongating  and  con- 
tracting metal  bars  or  rods  for  the  obtalnment  of 
motive  power. 

1125.  Alexander  Parkes,  of  Birmingham.  An 
improvement  in  preparing  materials  for  and  in 
waterproofing  and  coating  woven  and  other  fabrics, 
paper,  leather,  and  other  substances. 

1127.  Robert  Ray  wood,  of  Penistone,  York, 
atone  dealer.    Improvements  in  railways. 

1129.  William  Edward  Newton,  of  Chancery-lane, 
Middlesex,  civil  engineer.  Improved  machinery 
for  removing  snow  from  railroad  tracks.  A  com- 
munication. 

Dated  May  H,  1856. 

1181.  Henry  Bragg,  the  younger,  of  Belfast, 
Antrim,  Ireland,  commission  agent.  Improve- 
ments in  machinery  or  apparatus  for  finishing 
linen  and  other  fabrics. 

1138.  Hiram  Groves,  of  New  7ork,Unlted  States, 
surveyor  and  lithographer.  Improvements  in 
tune  barrels  or  cylinders,  or  other  apparatus  for 
playing  upon  organs  or  other  musical  instruments. 

1137.  Alexandra  Tolhausen,  of  Duke-street, 
Adelphi,  Middlesex,  sworn  interpreter  at  the  Im- 
perisi  Court  of  Paris.  An  improved  distance  in- 
dicator  for  public  carriages.  A  communication 
from  C.  A.  L.  Mannory,  of  Berlin. 

1 141 .  Charles  Henry  Olivier,  of  Finsbury-square, 
Middlesex,  commission  merchant.  Improvements 
In  the  mode  of  preparing  and  applying  silk  waate. 
A  communication. 

1143.  William  Crofts,  of  Derby-terrace,  Notting- 
ham-park, manufacturer.  Improvements  in  the 
manuiiwture  of  lace  and  other  weavings. 


NOTICES  OP  INTENTION  TO 
PROCEED. 

(From  the  ** London  Oastette,'*  May  27th, 
1856.) 

89.  Alexander  Bain.  Improvements  in  the  eon- 
stmction  of  inkstands. 

94.  Richard  Kemsley  Day.  Improvements  in 
the  manufacture  of  fuel. 

HI.  Thomas  Dunn.  Improvements  in  boilers 
and  apparatus  for  heating  water  and  generating 
steam. 

112.  Henry  M'Evoy.  Improvementi  in  looks, 
latches,  and  staples. 

128.  Peter  Armand  Lecomte  de  Fontainemoreau. 
An  improved  apparatus  for  the  prevention  of  ac- 
cidents or  collisions  on  railways.  A  communica- 
tion. 

131.  John  Piatt  and  John  Whitaker.  Improve- 
ments in  machinery  or  apparatus  for  doubling  or 
twining  yams  or  threads,  parts  of  whieh  improve- 
ments are  also  applicable  to  mules  for  spinning. 

183.  Gulseppe  Antonio  Tremischinl.  Improve- 
ments in  electro-telegraphic  communications. 

157.  John  Coope  Haddan.  Improvements  in 
omnibuses  and  other  similar  carriages. 

176.  Alexandre  Tolhausen.  An  improved 
manufacture  of  yam  from  wool  or  other  felting 
material.    A  communication. 

177.  Alexandre  Tolhausen.  An  improved  lock- 
Joint  for  the  rails  of  railways.    A  communication. 

179.  Edward  Lloyd.  Improvements  in  valves 
and  in  the  valve-gear  of  locomotive  and  other 
steam  engines. 

186.  Stephen  Norris.  Improvements  in  the 
manufacture  of  boots  and  shoes,  and  other  cover- 
ings for  the  human  feet. 


190.  John  Straffbrd.  Certain  Impioyemaits  Im 
portable  signal  lamps  for  rallwsy,  marine,  sad 
other  purposes. 

107.  Alexis  Jean  Dessalea.  Improvementa  in 
oU  lamps,  and  in  reflectors  for  the  same,  fbr  rail- 
way carriages  and  other  purposes. 

209.  Alexander  Dalgety.  An  improved  self- 
acting  stand  0^  tilt  for  casks  or  barrels. 

110.  Oeorge  Napier.  Improvements  in  tha  eon- 
straotion  and  arrangement  of  the  fines,  air  pas- 
sages, and  other  parts  of  furnaees,  and  also  in 
controlling  the  passage  of  smoke,  and  in  heating 
and  regulating  the  supply  of  air  to  ftcilJtate  com- 
bustion. 

ISO.  William  Asbnry.  A  new  or  Improved  tap 
or  stop-cock. 

141.  Henry  Chance.  An  Improvemant  In  the 
manufacture  of  moulded  artldes  when  using 
vitreous  materials. 

250.  Charles  Frederick  Claus.  Improvamenta 
in  the  preparation  of  hides  or  skins,  also  applicable 
to  the  preparation  of  the  entrails  of  aniouua. 

174.  Francis  Preston.  Improvementa  in  machi- 
nery for  shaping  and  rolling  metal. 

187.  Benjamin  Franklin  Miller.  ImproveaeBts 
in  ventilators  for  chimneys  and  other  purposes. 

809.  Thomas  Hinchlifie.  Certain  Improvmaents 
in  machinery  or  apparatus  for  drawing  and  aw- 
ning wool  or  other  fibrous  substances,  or  wool 
mixed  with  other  fibrous  substances. 

431.  John  Freer.  Improvements  In  machines 
for  planting  grain  and  seed,  and  an  improved  seed 
feeder  and  meter  for  planting  machinea. 

455.  William  Vincent  Wallace  and  BeaJamiB 
Lawrence  SoweU.  Improvements  in  treating  to- 
bacco in  order  to  manufheture  cigars  and 
other  articles,  for  smoking,  together  with  the 
manufacture  of  cigars  and  cheroots  ficom  the  to- 
bacco so  treated.    A  eonununlcation. 

578.  Frederick  Hale  Holmes.  Improvements  In 
machines,  known  under  the  name  of  magneto- 
electria  machines. 

819.  George  Tomlinson  Bonsfleld.  Improve- 
ments in  moulding  planes.    A  eommunlcatCon. 

841.  Charles  Durand  Oardlssal.  Preparing  vn- 
dous  resins  and  combining  them  with  oils  and 
fatty  matters  for  manufacturing  candles  theieoL 
A  communication. 

929.  Edward  Vincent  Gardner.  Impievementa 
in  ftarnaoes. 

948.  James  Nasmyth  and  Herbert  Mintoa.  Cer- 
tain improvements  in  machinery  or  apparatus  em- 
ployed in  manufacturing  tiles,  toicks,  and  othsr 
articles,  flrom  pulverised  clay. 

965.  Thomas  Jeacock.  An  Improvement  In 
knitting  machinery. 

1018.  Samuel  Dyer.    Improvements  la  rceftag, 
furling,  and  setting  the  sails  of  ships  and  vessels. 
1034.  Richard  Archibald  Broomaa.     Improve- 
ments in  machinery  for  felting  or  planking  hat 
bodies.    A  communication. 

1045.  Henry  Edward  Brown.  Improvements  in 
the  description  of  hinges  denominated  concealed 
hinges,  for  carriage  doors  and  doors  of  every  de- 
scription. 

1040.  Samuel  Rooke.  A  new  or  improved  me^ 
nufacture  of  stair  rods. 

1047.  Richard  Archibald  Brooman.  Improve- 
ments in  machinery  for  bending  or  shaping 
timber.    A  communication. 

1049.  Robert  Tolmie  Campbell.  Improvements 
in  machines  for  reaping  and  mowing.  A  commu- 
nication. 

1067.  Thomas  Hnckvale.  Improvements  In 
Implements  for  thinning  and  hodng  turnips  and 
other  crops. 

1069.  John  Fumevall.  Certain  Improvements 
in  the  construction  of  valvea. 

1078.  Louis  FrMeric  Mayer.  Improvemcats  ia 
photography. 

1081.  Jonathan  Amory.  Improvements  in  fur- 
naces for  looomotlve  and  other  steam  boilers, 
which  improvements  are  applicable  to  lOTerbeiar 
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toiy  and  puddling  Ainiaeefl«  and]  to  fonicet  for 
heating  boildinga. 

1084.  Riehard  Archibald  Brooman.  ImproTO- 
menu  in  machinerr  for  felting  or  tizlng  hat 
bodies.    A  eommnnicatiim. 

1086.  William  Edward  Newton.  Improved  ma- 
chinerj  for  cutting,  punching,  and  forging,  or 
swaging  nnts  or  waaheri.    A  eommunleatlon. 

1687.  Alexander  Charles  Louis  Devauz.  Im- 
proTements  in  the  construction  of  granaries. 

1088.  Alftred  Vincent  Newton.  An  improved 
construction  of  rotary  pump.    A  oommunication. 

1093.  John  Henry  Johnson.  Improrements  in 
carding  engines  for  carding  cotton  and  other 
fibrous  materials.    A  communication. 

1096.  Sdward  Daniel  Johnson.  An  improved 
mode  of  mounting  marine  chronometers. 

1097.  George  Jordan  Firmin.  Improvementa  in 
the  manufacture  of  sulphuric,  tartaric,  citric,  and 
oxalic  acids,  ammonia,  and  cyanides. 

1105.  Richard  Archibald  Brooman.  Improve- 
ments in  machinenr  for  manufacturing  tubes  and 
pipes,  applicable  sJso  to  the  rolling  of  rods  and 
bars.    A  communication. 

1108.  James  Wallace,  Junior.  Improvements  in 
prtparlng,  bleaehiag,  waahing,  cleansing,  and 
drying  textile  fabrics  and  materials  and  pulpy 
substances. 

1109.  Robert  Wothenpoon.  Improvements  in 
hata  and  other  coverings  for  the  head. 

1118.  Bamett,  Samuel.  Improvements  in  the 
manufketure  of  combs. 
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BEttEriLLE'S  SMOKELESS  FURNACES. 
(Patent  dated  9th  October,  1855.) 
M.  Belleville,  C.  E.,  of  Paris,  has  patented  in  this  ooantry  a  furnace  construeted  for 
the  purpose  of  avoiding  the  production  of  smoke.  This  furnace  is  reprerented  in  the 
engravings  on  the  preceding  p^tge,  fif?.  1  being  a  sectional  elevation,  and  fig.  2  a  front  viev 
with  a  part  removed.  The  grate  conxiKts  of  a  set  of  fire  bars,  A  A,  fitted  into  a  frame,  B, 
supported  at  an  inclination  on  axes.  C  C,  on  which  it  is  free  to  move.  D  D,  are  the  bearings 
for  the  axes,  C  C.  Instead  of  a  frame  as  represented,  the  grate  may  be  mounted  on  trans- 
verse supports,  the  ends  of  which  rest  against  the  sides  of  the  ash-pir,  or  on  other  suitnble 
framework*  E  E,  is  a  imii])  grate  or  set  of  horisonta)  fire  baft  ptaeoil  bclcnr  tfae  grate,  A  ; 
F  is  the  furnace  bridge ;  G,  space  between  the  grates,  A  and  E,  through  which  the  scoria, 
cinders,  &e.,  may  be  withdrawn  while  the  furnace  is  at  work.  H  ii  a  atop  plate,  or  appa- 
ratus for  partially  closing  the  space,  O ;  I  Is  tha  crown  (which  may  be  in  tnrlekwork  or  cast 
iron) ;  it  serf es  to  keep  the  fuel  hot  as  it  descends ;  J,  ash-phi  kept  covered  by  a  flowing 
film  or  stream  of  water,  regtilated  by  a  cock  i  JC  is  the  feed  hoppeff  m  month  of  the  appa- 
ratus. The  fthape  of  this  hopper  is  something  like  the  frustrtim  of  a  pvramid  at  the  lower 
part.  The  peculiar  shape  given  to  the  hopper  it  important,  as  on  it  the  easy  and  regular 
descent  of  the  fuel  depends.  The  shape  shown  in  fig.  1,  in  which  th«  aide  presented  to  (he 
fire  bars  is  inclined  while  the  front  is  straighf,  is  preferred.  K  is  an  iron  plate  fixed  to  the 
grate,  A ;  this  plate  is  sharply  inclined  to  asaist  the  dcicent  of  the  fuel.  L  is  a  register, 
placed  at  the  l^ck  of  the  hopper,  by  raising  or  lowering  which  the  depth  of  the  mass  of  fuel 
on  the  fire  bars  can  be  regulated  *,  MM,  are  registers  at  tht  front  of  the  ash-pit;  the  extent 
to  which  these  registers  may  be  opened  is  ragutated  by  the  rack,  N.  These  registers  pre- 
vent  waste  radiation  of  heat  from  the  grate.  ApaMufis  may  be  formed  in  the  crown,  I, 
near  the  hopper,  fur  the  admission  of  currents  of  atmospheric  air  to  the  fire  place  ;  this  air 
feeds  the  flame  and  beats  it  down  on  the  burning  fuel,  thereby  assisting  in  consuming  the 
smoke.  Currents  of  air  may  also  be  admitted  through  the  bridge,  F,  by  curving  it 
upwards  in  the  centre,  and  constructing  it  of  perforated  cast  iron.  Figs.  3  and  4  show,  in 
section,  a  hollow  fire  bar,  which  is  found  well  adapted  for  the  object  of  the  invention  ;  it  is 
formed  with  side  apertures,  y  y,  through  which  the  air  which  enters  through  the  bottom  of 
the  bar  escapes  in  a  warm  state  into  the  apparatus,  while  the  bar  is  kept  cool  by  an  outward' 
current  of  atmospheric  air.  The  apparatus  Works  as  follows : — Fuel  is  placed  on  the  fire 
bars  and  lighted,  and  fresh  fuel  introduced  through  the  hopper  or  mouth,  K.  This  fresh 
fuel  gradually  descends  as  the  fuel  below  it  becomes  consumed,  and  its  volume  thereby 
diminished,  the  combustion  being  regulated  by  a  register  in  the  chimney.  As  the  fuel  slides 
down  from  the  hopper  it  becomes  gradually  heated,  and  liberates  gases,  which  ignite  as  they 
become  disengaged,  and  combine  with  the  atmospheric  air,  passing  through  the  fresh  oV 
not  ignited  Hiel  j  as  fast  as  the  fuel  slides  down  it  becomes  ignited,  and  cokea,  and  the 
residuum  falls  on  to  the  bottom  of  the  grate.  The  mouth  of  the  apparatus  is  so  formed 
that  the  depth  of  the  charge  of  fuel  is  greater  at  bottom  than  at  top.  The  fire  bars  need 
not  be  of  the  precise  degree  of  inclination  shown,  but  the  inelination  may  be  varied 
according  to  circumstances,  provided  that  it  is  suflScient  to  allow  of  the  gradual  and  con- 
tinuous  descent  of  the  fuel^  and  of  the  depth  of  fuel  being  greater  at  bottom  than  top. 


FARADAY'S  EXPERIMENTAL  RESEARCHES  IN  ELECTRICITY. 
(Concluded  from  page  461.) 


But  to  teturn  to  Fa/aday's  argument. 
There  is  one  idea  in  it  which  is  perfectly 
good  and  phtlosophieal  when  rightly  stated. 
'*  The  eonurvaiioH  of  power  is  now  a  thought 
deeply  impressed  upon  the  minds  of  phi- 
losophic men."  In  this  we  cordially 
agree  i  but  "  oonservation  of  power  "  is  a 
very  difibrtiflt  subject  of  contemplation  to 
"Croatian"  or  "  annihilation  •*  of  power  in 
the  sense  above  employed  by  Faraday. 
The  latter  is  a  perfectly  useless  and  vain 
speculation  about  things  utterly  beyond  our 
faculties.  The  former  is  not  only  quite 
rational,  but  likely  to  produce  the  most 
important  and  brilliant  discoveries  in  phy- 
sical  science,  and  perhaps  before  very  long. 


As  an  indication  of  the  mode  la  which, 
probably,  they  may  take  place,  we  find  a 
good  illustration  in  the  paragraph  of 
Faraday's  paper  immediately  saoeeeding 
that  last  quoted. 

"  Such,  I  think,  must  be  the  character  of 
the  conclusion,  if  it  be  supposed  that  the 
attraction  of  the  sun  upon  the  earth  ariaea 
beeatue  of  the  presence  of  the  earth,  and  tlie 
attraction  of  the  earth  upon  the  sun  becattse 
of  the  presence  of  the  sun,  there  remaina 
the  case  of  the  power,  or  the  efiicient  source 
of  the  power,  having  pre-existed  in  the  aun 
(or  the  earth)  before  the  earth  (or  the  aon) 
was  in  presence.  In  the  latter  view  it 
appears  to  me  that,  conaiatenlly  with  the 
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ooDBCrration  of  foro«,  one  of  three  sub* 
oases  inust  oceur  :  either  the  graTitatiQg 
force  of  the  sun,  when  directed  upon  the 
earth,  must  be  removed  in  an  equiTalent 
degree  from  some  other  bodies,  and  when 
taken  off  from  the  earth  (by  the  disappear- 
ance of  the  latter)  be  disposed  of  on  some 
other  bodies ;  or  else  it  must  take  up  some 
new  form  of  power  when  it  ceases  to  be 
gravitation,  and  consume  some  other  form 
of  power  when  it  is  developed  as  gravita. 
tion ;  or  else  it  must  be  tUtoayt  existing 
around  the  sun  through  infinite  space.  The 
first  sub-case  is  not  imagined  by  the  usual 
hypothesis  of  gravitation,  and  will  hardly 
be  supposed  probable;  for,  if  it  were  true, 
it  is  scarcely  possible  that  the  effeoU  should 
not  have  beeu  observed  by  astronomers 
when  considering  the  motions  of  the  planets 
in  different  positions  with  respect  to  each 
other  and  the  sun.  Moreover,  gravitation 
is  not  assumed  to  be  a  dual  power,  and  in 
them  only  as  yet  have  such  removals  been 
observed  by  experiment  or  conceived  by 
the  mind.  The  second  sub-case,  or  that  of 
a  new  or  another  form  of  power,  is  also  one 
which  has  never  been  imagined  by  others 
in  association  with  the  theory  of  gravity. 
I  maill  some  endeavours,  experimentally, 
to  connect  gravity  with  electricity,  having 
tills  very  object  in  view  {Phil.  Trans.  1851, 
p.  1),  but  the  results  were  entirely  nega- 
tive. The  view,  if  held  for  a  moment, 
would  imply  that  not  merely  the  sun,  but 
all  matter,  whatever  its  state,  would  have 
extra  powers  set  up  in  it  if  removed  in  any 
degree  from  gravitation ;  that  the  particles 
of  a  comet  at  its  perihelion  would  have 
changed  in  character  by  the  conversion  of 
some  portion  of  their  molecular  force  into 
the  increased  amount  of  gravitating  force 
which  they  would  then  exert;  and  that  at 
Its  aphelion  this  extra  gravitating  force 
would  have  been  converted  back  into  some 
other  kind  of  molecular  force,  having  eiilier 
the  former  or  a  new  character,  the  conver- 
sion ei tiler  way  being  to  a  perfectly  equiva- 
lent degree.  One  oould  not  even  conceive 
of  the  diffuuon  of  a  cloud  of  dust,  or  its 
eoneentration  into  a.  stone,  without  sup- 
posing something  of  the  same  kind  to  occur ; 
and  I  suppose  that  nobody  will  accept  the 
idea  as  possible*  The  third  sub. case  re- 
mains, that  the  power  is  always  existing 
around  the  sun  and  through  infinite  space, 
whether  secondary  bodies  be  there  to  be 
acted  upon  by  grayitation  or  not ;  and  not 
only  around  the  sun,  but  around  every  par- 
tiole  of  matter  which  has  existence.  This 
case  of  a  eonitant  necessary  condition  to 
action  in  space,  when,  as  respects  the  sun, 
the  earth  is  n»t  in  place,  and  of  a  certain 
graviuting  aetion^  ae  the  result  of  that 
previoua  condition,  when  the  earth  t#  in 


place,  I  can  conceive,  consistently,  as  I  think, 
with  the  conservation  of  force ;  and  I  think 
the  case  is  that  which  Newton  looked  at  in 
gravity;  is,  in  philosophical  respects,  the 
same  as  that  admitted  by  all  in  regard  to 
light,  heat,  and  radiant  phenomena;  and 
(in  a  sense  even  more  general  and  exten- 
sive) is  that  now  driven  upon  our  attention 
in  an  especially  forcible  and  instructive 
manner  by  the  phenomena  of  electricity 
and  magnetism,  because  of  their  dependence 
on  dual  forms  of  power." 

With  the  latter  portion  of  this  extract  we 
cannot  agree ;  indeed  we  cannot  attach  any 
meaning  to  what  he  says  about  '*  the  third 
sub-case."  There  is  uo  sense .  in  the 
phrase  "power  existing  around  the  sun 
and  through  infinite  space,  whether  se* 
condary  bodies  be  there  to  be  acted  upon 
by  gravitation  or  noL"  But  there  it  sense, 
and  very  good  sense  too,  in  the  supposition 
that  a  force  which  at  one  time  produces  the 
effects  classed  under  the  head  of  "  gravita- 
tion "  mayi  at  other  times,  manifest  itself 
in  some  other  mode  different  from  gravitation, 
such  as  heat,  light,  electricity,  &c.,  which 
is  what  Faraday  refers  to  in  his  "seeond 
sub.case."  With  regard  to  his  "endea- 
vour experimentally  to  connect  gravity 
with  electricity,*'  the  remarks  which  we 
made  in  a  former  page  of  this  Review 
(page  245),  were  not  intended  against  this 
hypothesis  in  itself,  but  against  Faraday's 
peculiar  w«iy  of  trying  to  prove  it.  The 
notice  or  hypothesis  itself  we  consider  not 
only  a  rational  one,  but  one  likely  to  pro- 
duce good  fruit  sooner  or  later.  Faraday's 
experimental  attempt  was  founded,  as  he 
states,  *<  on  the  thought  that  as  two  bodies 
moved  towards  each  other  by  the  force  of 
gravity,  currents  of  electricity  might  be 
developed  either  in  them  or  in  the  sor- 
rounding  matter  in  one  direetion  ;  and  that 
as  they  were  by  extra  force  moved  from 
each  other  against  the  power  of  gravitation, 
the  opposite  currents  might  be  produced." 
(Experimental  Retearehee,  p.  162.)  Aceord- 
ingly  he  endeavoured  to  obtain  such  elec- 
trical currents  from  **  a  felling  body."  But 
gravity  does  not  cease  to  act  on  a  "  falling 
body  ;  "  nor  is  its  force  diminished  in  any 
measurable  or  appreciable  degree  in  such 
exceedingly  small  motions  as  those  under 
which  such  an  experiment  can  be  tried. 
Could  Faraday  have  annihilated  the  teeight 
(or  pressure)  produced  by  gravitation  in 
any  substance  without  prodacing  the  other 
effect  of  gravitation,  vis.,  velocity  or  molionf 
then  doubless  he  would  have  found  some 
new  effect  (whether  of  the  nature  of  heat, 
or  light,  or  electricity,  &c)  into  which  the 
original  force  would  throw  itself  when  pre- 
vented  from  manifesting  itself  at  weight  or 
moticn  tewarde  the  eartk'e  centre. 
A  A  2 
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To  make  our  meaning  plainer.  If  you 
rub  two  pieces  of  wood,  or  any  other 
■ubttance,  together,  the  mechanical  action 
becomes  changed  into  heat  (the  heat  of 
friction),  or  in  other  cases  into  electricity 
(as  in  the  common  electrical  machine),  or 
into  light  (as  in  other  well-known  ex- 
periments). That  force  which,  originally 
manifested  itself  as  pressure,  or  as  motion  in 
the  two  masses  rubbed  together,  now-  mani- 
fests itself  as  beat,  or  light,  or  electricity. 
The  force  of  gravity  itself  is  constantly  seen 
manifesting  itself  in  two  different  forms, 
vis.,  as  motion,  or  (if  motion  be  prevented) 
as  pressure  or  weight.  Annihilate  the  one, 
you  get  the  other.  Annihilate  "  pressure," 
you  get  "motion;"  annihilate  ''motion," 
and  you  get "  pressure."  Now  when  the 
earth  approaches  the  sun  by  gravitation, 
the  force  of  gravitation  is  increased  (in- 
versely as  the  square  of  the  distance  of  the 
two  bodies).  This  increase  of  gravitation 
must  (according  to  the  hypothesis  under 
consideration)  be  obtained  at  lite  expense  of 
some'  other  mode  of  manifestation  of  the 
original  force.  For  example;  there  must  be 
so  much  less  "heat"  in  the  universe,  or 
so  much  less  "  electricity,"  or  so  much  less 
"light."  And  the  interesting  question 
arises — Can  we  discover  any  such  eiFect — 
any  such  "  transmutation  of  force  !  "  The 
reader  who  is  interested  in  such  subjects  as 
this,  may  find  some  observations  on  it  in  a 
paper  on  "  The  Employment  of  Heat  as  a 
Motive  Power,"  in  the  forty-seventh  volume 
of  this  Magazine  (p.  852,  &c).  We  can- 
not, however,  devote  more  of  our  space  to 
its  consideration  at  present,  but  must  con- 
tent  ourselves  with  having  pointed  out  how 
much  of  Faraday's  notions  on  this  subject 
is  right  and  how  much  is  erroneous. 

Our  review  has  already  been  extended  to 
such  unusual  length,  that  we  are  compelled 
to  omit  all  notice  of  several  other  interesting 
points  treated  of  or  suggested  by  Faraday. 
A  very  large  portion  of  the  latter  part  of 
the  volume  is  taken  up  with  those  peculiar 
notions  of  his  about  "lines  offeree,"  of  which 
we  have  already  expressed  our  opinion; 
but  interspersed  with  these  queer  and  use- 
less speculations  and  views,  there  are 
several  things,  both  practical  and  theo- 
retical,  of  a  much  more  valuable  nature, 
which  we  should  gladly  notice,  had  we  the 
space.  One,  however^  of  this  kind,  we 
cannot  pass  over  in  silence,  viz.,  the  ex- 
ceedingly interesting  and  important  facts 
relating  to  telegraph  wires  insulated  by 
gutU  percha  (pages  508—628,  and  575— 
579).  The  bearing  of  these  facts  on  the 
whole  subject  of  electric  telegraphing  is  of 
the  highest  practical  importance,  besides 
being;  of  great  theoretical  interest  The 
question  of  the  velodty  of  transmission  of 


the  electric  current  is  deeply  affected  by  it, 
and  the  enormous  discrepancies  between 
the  velocities  assigned  by  Wheaistone,  the 
American  experimenters,  and  others,  seem 
here  to  meet  with  their  explanation.  We 
may  perhaps  devote  a  separate  article  to 
this  important  subject  in  a  future  number. 

For  the  present,  however,  we  take  our 
leave  of  Faraday  and  his  "  Experimental 
Researches,"  hoping  that  we  have  neither 
wearied  our  readers  by  the  jength  of  this 
review,  nor  offended  the  admirers  of  oar 
great  experimenter  by  exposing  what  we 
conscientiously  think  the  weak  points  of 
one  for  whom,  on  very  many  other  aceoants, 
we  entertain  die  most  sincere  and  profound 
admiration. 


SIR  JAMES  SOUTH  AND  THE 
ROYAL  AND  ROYAL  ASTRONO- 
MICAL SOCIETIES. 

{Concluded  from  page  487.) 

The  foregoing  extracts  from  the  letter  of 
Sir  James  constitute  a  sufficient  security 
against  the  detractions  of  Mr.  SheepshankSt 
and  at  the  same  time  serve  to  render  the 
shameless  injustice  of  the  councils  of  the 
Royal  and  Royal  Astronomical  Societies 
more  apparent,  and  thus  further  show  the 
pressing  necessity  that  exists  for  reform  in 
the  constitution  or  operation  of  those  socie- 
ties. Sir  James  explains  where  the  evil  lies 
in  the  following  plain  and  truthful  para- 
graphs  with  which  he  concludes  his  let- 
ter: 

"  The  councils  of  the  Royal  Society  gene- 
rally contain  a  certain  number  of  titled  or 
eminent  persons,  whose  avocations  preclude 
them  from  rendering  pro])er  attention  to  the 
scientific  and  ordinary  business  of  the  society. 
The  result  is,  that  little  men^  under  the  sha- 
dow of  this  aristocracy,  have  a  commanding 
influence  over  the  proceedings — elect  their 
own  miserable  toadies  to  office,  and  do 
everything  in  their  power  to  crush  men  of 
learning  who  will  not  be  subservient  to  their 
selfish  views  and  absurd  pretensions ;  in 
fact,  the  working  and  unassuming  men  of 
science  are  insulted  and  oppressed  by  the 
little  men^  under  the  name  of  '  the  President 
and  Council  of  the  Royal  Society.' 

"  *  Truth  and  justice '  force  me  to  say,  that 
if  the  members  of  the  council  of  the  Royal 
Society  were,  instead  of  allowing  the  in- 
terests of  science  to  be  injured  by  a  coterie 
of '  two  or  three  make-believe  philosophers,* 
to  reform  themselves,  by  adopting  the  valuable 
suggestions  of  their  late  president,  the  Earl 
of  Rosse — alike  distinguished  for  his  learn- 
ing, liberality,  and  Aoipt/alt7y— for  increas- 
ing the  number  of  the  council,  and  other 
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useful  reforms;  and  if  the  council  of  the 
Royal  Astronomical  Society  were  to  govern 
its  pablio  proceedings  in  such  a  manner  as 
to  prevent  the  notes  of  their  officers  from 
being  pulled  by  the  members  at  the  sden- 
t{/ie  meetings  of  their  society,  they  would  be 
more  creditably  employed  than  in  interfer- 
ing with  the  personal  controversies  of  the 
fellows,  and  publishing,  either  through 
ignorance  or  malice,  false  and  unfounded 
charges  against  myself." 

We  hope  this  controversy  is  now  done 
with.  It  is  desirable,  indeed,  that  the  coun- 
cils of  the  two  societies  should  make  amends 
forthe  wrong  and  the  folly  imputable  to  them ; 
but  it  is  not  likely  that  persons  who  are  not 
sufficiently  honourable  and  cultivated  to 
avoid  evil,  will  be  sufficiently  so  to  repair 
iL  The  whole  subject  must  now  be  left  to 
the  general  judgment,  which  is  just.  Sir 
James  South  has,  as  we  anticipated,  proved 
that  he  ia  equally  able  to  despise  calum- 
nies when  the  feeble  frame  them,  and  to 
overthrow  them  when  the  strong  adopt 
them. 


This  article,  as  far  as  the  end  of  the  pre- 
ceding paragraph,  was  written  and  in  the 
hands  of  the  printer  before  the  26th  of  April 
.last,  on  which  day  there  appeared  in  the 
Athemeum  a  very  singular  review  of  Sir 
James  South' s  pamphlet.  If  the  reviewer 
had  shown  himself  either  able,  unpreju- 
diced, consistent  with  himself,  or  in  any 
sense  worthy  to  rank  with  the  principal 
writers  of  the  Atkerutum,  we  should  have 
hastened  to  deal  with  his  statements  and 
arguments ;  but  aa  he  is  neither,  we  have 
suited  our  own  convenience  in  publishing 
what  follows. 

We  have  called  this  Athenaum  review  a 
singular  production ;  and  that  it  is  so  our 
readers  shall  soon  see — shall  see,  indeed, 
that  it  is  so  singular  as  to  cause  one  to 
wonder  whether  the  weaknesses  displayed 
by  the  writer  were  natural  or  artificial — 
whether  they  proceeded  from  permanent 
defects,  or  temporary  excettet.  The  first 
instance  of  his  sagacity  is  shown  as  follows : 
alluding  to  the  letter  published  in  this  Ma-* 
gazine  in  1852,  he  says,  "  But  the  author  or 
authors  had  so  much  ^hame  as  to  couch 
the  objects  of  imputation  under  Dick 
Seeeeeeeee*  and  W»»»»»».  The  second 
name  is  apparent  enough ;  but  aa  the  emi- 
nent  and  highly  respected  owner  o^  it  has 
treated  the  slander  with  the  contempt  it 
deserves,  it  is  not  necessary  to  unstar  him." 
He  here  evidently  shrinks  from  introducing 
the  name  of  the  person  in  question,  and 
wishes  to  avoid  mentioning  it;  and  yet,  a 
little  further  on,  this  sapient  individual  ex- 
pressly mentions  Mr.  Sheepshanks  as  the 


"old  friend  of  sacli  men  as  Archdeacon 
Hare,  Dr.  Whewell,"  &c.  How  thankfiil 
will  Dr.  Whewell  be  to  this  critic  for  his 
literary  effort!  Will  he  not  exclaim,  "O 
that  friends  were  wise  I"  For  our  own 
part,  all  that  we  feel  disposed  to  say  here, 
in  reference  to  Dr.  Whewell,  is,  that  now 
his  Athemeum  friend  has  brought  him  for- 
ward in  connection  with  Mr.  Sheepshanks* 
smuggling  transactions,  we  shall  very 
carefully  observe  the  course  he  takes  in 
the  matter.  For  many  reasons  we  regret 
that  the  part  taken  by  Dr.  Whewell  in  im- 
porting the  Jecker's  circle  has  been  dragged 
by  his  eulogist  into  daylight,  instead  of 
being  permitted  to  remain  in  the  mere  </ar- 
light  shed  upon  it  in  this  Magazine. 

Again:  Sir  James  South  atuds  the 
Royal  Astronomical  Society,  on  account  of 
certain  abuses  which  it  fosters ;  and,  having 
in  his  mind  the  fact  that  an  eminent  mem- 
ber of  that  society  had  recently  been  ob- 
served to  ''pull  the  nose^'  of  one  of  the 
society's  officers,  he  says  above,  ''  If  the 
council  of  the  Royal  Astronomical  Society 
were  to  govern  iu  public  proceedings  in 
such  a  manner  as  to  prevent  the  mmm  of 
their  officers  from  being  pulled  by  the 
members  at  the  sdentific  meetings  of  their 
society,  they  would  be  more  creditably  em- 
ployed than  in  interfering  with  the  personal 
controversies  of  the  fellows,  and  publishing, 
either  through  ignorance  or  malice,  false 
and  unfounded  charges  against  myselC" 

Now.  the  Athenaum  critic  is  the  defender 
of  the  Royal  Astronomical  Society.  He  has 
to  vindicate  its  reputation,  and  to  rebut  the 
charges  brought  against  it  by  Sir  James ; 
so  to  prove  that  the  society  is  respectable, 
and  the  intimation  of  Sir  James  respecting 
the  assault  upon  an  officer  an  unfair  one,  he 
thinks  it  advisable  to  narrate  the  following 
circumstances:  "At  a  recent  meeting  a 
fellow  of  the  society,^  man  of  impulsive 
character,  and  elevated  by  wine,  did,  in  an 
apartment  of  the  society,  after  a  scientific 
meeting,  for  an  imagined  slight,  attempt 
the  nose  of  an  officer  of  the  aociety.  Three 
other  persons  were  present,  one  of  whom 
interfered.  The  assailant  apologised,  and, 
in  the  words  of  the  peacemaker,  'did  all  that 
a  man  could  do.'  The  parties  left  the 
place  in  amity,  and  the  assailant  forwarded 
a  letter  of  apology  to  the  council  for  his 
want  of  self-government  before  the  council 
had  time  to  demand  one." 

After  presenting  Sir  James  and  the  world 
with  this  little  additional  anecdote,  and  * 
remarking  that  Sir  James  is  as  impulsive  as 
the  gentleman  alluded  to,  and  that  "his 
pluralization  of  details  is  the  figure  of 
Dickens's  little  nursemaid"  (bow  can  a 
"  pluralization  "  be  the  "  figure  of  a  nurse- 
maid" ?)  this  intelligent  critic  adds;  '*So 
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much  for  this  diBcreditable  affair,  the  pro- 
moters of  which  must  now  do  their  best  to 
live  down,  in  quiet  good  behaviour,  the 
unquaHfied  condemnation  with  which  so- 
oiety  will  visit  them."  Sir  James  intimated 
that  an  officer's  nose  was  puUed   by   Mr. 

;  and  the  critic,  in  order  to  damage 

the  statement  of  Sir  James,  narrates  that  an 

officer's  nose  was  "  attempted  "  by  Mr. , 

and  that  the  latter  was  drunken  when  he  did 
it!  Is  not  our  judgment  of  this  critic 
justr 

A  third  example  of  the  literary  acumen 
of  this  gentleman  is  given  in  his  remarks 
upon  Mr.  Babbage,  whom  he  alternately 
assails  and  admires.  In  some  passages  he 
is  satirical  (in  his  way),  in  others  sarcastic, 
in  others  insulting,  in  others  malicious ;  and 
at  the  last,  he  says  the  statements  made  by 
Mr.  Babbage  at  the  Royal  Society  on  the 
Swedish  engine,  are  **  so  candid,  so  graceful, 
snd  so  honourable  to  himself,  that,"  in  his 
own  words,  "he  appears  in  a  character  the 
essential  and  complete  opposite  of  thac  in 
which  we  (the  critic)  have  been  under  the 
necessity  of  viewing  him  throughout  the 
present  article,"  What  an  unfortunate 
condition  must  this  poor  critic  have  found 
himself  in  on  beholding  the  true  Mr.  Bab. 
bage,  after  having  been  "  under  the  neces- 
sity" of  so  long  mistaking  the  miserable 
phantom  of  his  own  imagination  for  that 
illustrious  scientist!  But  while  we  pity  the 
fatuous  critic,  we  grieve  that  his  fatuity 
found  not  a  more  appropriate  sphere  than 
the  opening  pages  of  the  Athenanm* 

^  It  sometimes,  however,  happens  that  in- 
dividuals who  stumble  and  reel  in  the  oddest 
manner  when  they  become  literary,  have, 
nevertheless,  a  solid  basis  of  facts  beneath 
them.  Is  this  the  case  with  this  critic  ?  It 
certainly  is  not.  He  commences  by  saying, 
"  The  facts  connected  with  this  singular  pro- 
duction are  as  follows :  In  1833-8,  Messrs. 
Troughion  and  Simms  brought  an  action 
against  Sir  James  South  to  recover  pay- 
ment for  mounting  a  large  equatorial.  The 
claim  was  resisted  on  the  ground  that  the 
instrument  was  bad ;  and  the  court  referred 
the  cause  to  Mr.  (late  Justice)  Maule,  who, 
after  years  of  evidence  and  inspection, 
awarded  the  whole  claim  against  Sir  James 
South,  with  costs."  This  is  contrary  to 
truth.  The  "costs"  were  never  awarded. 
Again  ;  according  to  this  writer's  own  state- 
ment it  appears  that  Sir  James  South,  at 
the  very  worst,  refused  payment  of  charges 


*  Having  shown  that  this  writer's  thougkls  are 
so  changeAil  and  heterogeneous,  it  it  ann«eessary 
to  mark  the  defect  of  his  words,  or  we  might  pause 
over  such  passages  as  this :  "  He  (Mr.  Babhage) 
devoted  a  ehapter  to  the  intrigues  of  tcienee, 
meaning  Mr.  Airy  and  Mr.  Sheepshanks.'* 


which  Mr.  Maule  would  not  pronounce  just 
until  he  bad  taken  years  to  examine  them. 
But  we  confidently  assert — and  we  speak 
with  ample  knowledge — that  SirJameswould 
never  have  contemplated  resisting  the  pay- 
ment  had  the  mounting  of  the  instminent 
been  effected  with  any  tolerable  show  of  sac- 
cess  {  nor  even  at  all,  had  not  the  maliee 
and  gross  conduct  of  Mr.  Sheepshanks  em- 
bittered his  feelings.  We  will  not  open  ap 
the  whole  question  again  ;  but  tlie  tmtb  is, 
that  Mr.  Sheepshanks,  in  an  evil  hour, 
forced  himself  into  the  matter,  actually 
locked  Sir  James  for  four  months  out  of  his 
own  observatory,  wrote  impudent  and  vex- 
atious letters  in  the  name  of  Troughton  and 
Simms,  patched  and  botched  the  equatorial 
mounting,  counselled  Troughton  and  Simms 
to  enforce  (and  probably  increase)  their 
charges,  threatened  the  witnesses  of  Sir 
James,  and  fanned  a  contention,  which  be 
had  himself  kindled,  until  it  became  a  flame 
that  burnt  for  years,  consuming  many 
friendships,  and  doing  much  damage  to 
science  iUelf  in  this  country.  It  is  tinne 
that  honest,  self-respecting  men  withdrew 
from  the  companionship  of  such  as  he  waa, 
and  it  pains  us  to  find,  that  even  now  he  is 
gone  the  taint  of  his  character  remains  upon 
some  who  continue  among  us. 

But  we  must  hurry  on,  and  glance  at  the 
further  statements  of  the  writer.  He  makes 
many  attempts  to  remove  from  Mr.  Sheep- 
shanks the  charges  of  smuggling,  forgery, 
and  subornation  of  perjury.  Now,  Mr. 
Sheepshanks  himself  admitted  the  smug. 
gling,  and  the  forging  of  the  name  of 
Troughton  ;  and  as  respects  the  false-swear- 
ing,  it  is  sufficient  to  say  that  under  the  then 
law,  a  false  oath  must  have  been  taken. 
All,  therefore,  that  the  Atkenaum  critic 
says  in  Mr.  Sheepshanks'  behalf  on  this 
matter  is  utterly  undeserving  of  further 
consideration,  particularly  as  the  letters 
already  quoted  from  Sir  James's  pamph- 
let are  of  themselves  decisive  upon  the 
point 

This  writer  attempts  to  weaken  the  oppo- 
nents  of  Mr.  Sheepshanks  by  dividing  them. 
.He  insinuates  that  Mr.  Babbage  probably 
had  less  to  do  with  the  letter  sent  to  this 
Magazine  than  Sir  James  South  allegea. 
But  in  this  he  displays  his  uniform  stoH- 
dity.  Why  shoulcf  not  Mr.  Babbsge  desire 
to  see  the  immoral  character  of  Sheep- 
shanks made  publicly  known  f  The  facta 
about  ^e  Jecker's  circle  were  well-known 
to  him,  to  Dr.  Robinson,  Mr.  Francis 
Baily,  Sir  Francis  Beaufort,  and  to  manj 
others.  Sheepshanks  was  the  sworn  foe  oif 
Mr.  Babbage,  whose  exposures  of  him  had 
just  appeared  in  the  work  on  the  Great  Ex- 
hibition. It  is  beyond  doubt  that,  under 
these  cireomstanees,  Mr.   Babbage  could 
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have  no  other  wiith  but  that  the  forgery  and 
smuggling  should  he  universally  known. 
The  publication  of  the  faeu  had  its  legiti. 
mate  effect,  for  it  at  once  lowered  Sheep- 
ahtnks  to  his  proper  level)  and  clearly 
showed  that  Mr.  Babbage's  picture  of  his 
mean  and  vicious  qualities  in  the  *'  Expoii- 
tion  of  1851"  was  not  over-wrought. 

Another  of  this  acute  writer's  strong 
points  againftt  Sir  James  is  that  in  the  letter 
of  January  19,  1852,  tlie  author  or  authors 
placed  stars  instead  of  letters  after  the  ini- 
tial  letters  of  the  names.  Now,  the  fact  is, 
that  in  the  original  MS.  of  Sir  James  the 
names  were  given  in  full,  and  that  it  was 
our  predecessor  who  introduced  the  stars, 
for  reasons  of  his  own.  This  is  a  very  im- 
portant point,  for  it  shows  that  although 
both  the  individuals  implicated  were  living, 
Sir  James  did  not  shrink  from  giving  their 
names  at  len^ith,-  and  after  this,  who  can 
suppose  that  his  statements  respecting  them 
were  untrue  ? 

In  another  paragraph  the  Athenaum 
critic  says  that,  to  the  charges  laid  against 
him,  "  Mr.  Sheepshanks  wrote  a  crushing 
rep'y,  to  which  no  rejoinder  was  made.** 
Let  our  reailers  who  perused  the  articles 
given  in  our  Numbers  for  March  17th  and 
24th,  1855,  judge  whether  this  is  anything 
less  than  an  unmitigated  falsehood..  [See 
Mech.  Mag,  vol.  Ixii.  pp.  242,  267,  Nos. 
1649.50.]  The  rejoinder  there  made  was 
placed,  in  a  separate  form,  in  the  hands  of 
Mr.  Sheepshanka  and  his  coadjutors,  such 
as  they  are,  and  were  also  transmitted  to  the 
two  societies — the  Royal  and  Royal  Astro- 
nomical; and  either  that  rejoinder  or  his 
own  conscience  silenced  Mr.  Sheepshanks 
thenceforth. 

Afraid  to  charge  Sir  James  with  false, 
hood,  this  unfortunate  writer  imputes  to 
him  mis-statements,  and  ascribes  them  to  a 
"tendency  to  absolute  false  image."  As 
this  theory  is  introduced  to  explain  away 
welLestablislied  facts,  we  shall  not  examine 
it  here,  although  it  has  some  merit,  and  if 
applied  in  an  analysis  of  the  beclouded 
spirit. rappists  of  the  present  day,  instead  of 
that  of  a  mind  so  singularly  strong  and 
clear  as  Sir  James's,  might  lead  to  useful 
results.  Moreover,  as  it  is  tht  only  indica- 
tion  given  throughout  the  article  of  skill  on 
the  part  of  the  writer,  our  charity  ad- 
monishes  us  not  to  look  into  it  too  closely. 

Here  is  one  sentence  of  this  critic's  which 
sounds  magnanimous.  He  says,  in  refer. 
ence  to  the  charge  against  Sheepshanks, 
"  Had  the  charge  been  true,  and  capable  of 
proof,  It  would  have  made  little  difference 
m  the  judgment  which  ought  to  be  formed 
of  this  part  of  their"  (Mr.  Babbage's  and 
Sir  James's)  '*  conduct"  This  sounds  well 
|pr  a  moment,  but  it  is  hollow  notwithstand- 


ing. It  would  have  been  dignified  and 
honourable  to  forget  the  crimes  of  Sheep, 
shanks,  if  he  had  changed  his  conduct ;  but 
while  he  persisted  in  his  evil,  slandering, 
persecuting  courses,  it  would  have  been  un. 
just  and  unsafe  to  do  so. 

We  have  now  done  with  this  critic,  who 
tries  to  write  triumphantly.  Whether  any 
one  could  have  handled  the  matter  worse 
we  cannot  say,  since  we  do  not  know  the 
whole  extent  of  the  miserable  clique  who 
write  to  assail  worthy  men,  and  to  defend 
the  smuggler,  the  forger,  and,  virtually, 
the  great  criminal  class. 

We  have  done  what  we  held  it  our  duty 
to  do  in  defence  of  Sir  James,  whose  ser- 
vices in  the  cause  of  scientific  reformation 
will  not  soon  be  forgotten  ;  and  we  doubt 
not  that  every  honest  man  who  reads  these 
pages  will  have  no  difRcuIty  in  determining 
on  whose  side  truth,  and  justice,  and 
honourable  feeling  lie. 


ADCOCK'S  MARINE  ODOMETER. 

Mr.  J.  Adcock,  of  Dalston,  has  recently 
patented  an  apparatus  called  a  **  Marine 
Odometer,"  or'*  Ships* Progress  Indicator."* 
This  instrument  may  be  fixed  in  the  cabin 
or  other  convenient  part  of  the  vessel,  and 
is  actuated  by  a  column  of  atmospheric  air 
confined  in  a  tube  connected  at  the  other 
end  with  the  driving  apparatus,  which  may 
be  placed  under  the  stern,  in  or  at  the  side 
of  the  keel  of  the  vessel.  The  driving  ap- 
paratus, which  is  acted  on  by  the  water 
aa  the  vessel  proceeds,  consists  of  an  open 
chamber  or  box,  in  which  ia  mounted  a 
wheel  constructed  somewhat  like  a  screw 
propeller,  and  acted  upon  by  the  water  pass- 
ing  through  tlie  box.  On  the  spindle  of  this 
wheel  is  an  endless  screw  working  in  the 
teeth  of  a  wheel  which,  by  means  of  a  crank 
and  connecting  rod,  gives  motion  to  a 
blower.  This  blower  may  be  formed  of  a 
cylinder  divided  by  a  transverse  partition 
.  into  two  equal  parts,  and  from  each  division 
or  compartment  rises  a  tube.  The  upper 
end  of  one  of  these  tubes  opens  into  the  air 
chamber  of  the  indicator  above,  and  the 
other  into  the  common  stmosphere.  The 
blowing  cylinder  has  each  of  its  ends  closed 
by  an  India-rubber  or  elastic  cover,  move, 
able  by  the  rod  or  the  crank  of  the  screw 
wheel,  and  the  two  elastic  ends  are  made  to 
act  with  each  other  by  means  of  a  connecting 
link,  so  that  when  one  is  drawn  out  the  other 
is  thrust  in,  thereby  counteracting  the  gra. 
vitating  tendency  of  the  water,  and  by  means 
of  the  column  of  air  in  the  tube  connected 

*  See  page  535  of  this  Knmber. 
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with  the  air  chftmber  of  the  indicator  being 
thus  set  in  motion  by  the  blowing  cylinder 
below,  motion  will  be  communicated  to  the 
corresponding  elastic  end  of  tlie  cylinder  of 
the  indicating  apparatus.  The  indicating  dial 
is  formed  of  three  flat  graduated  rings,  which 
are  made  to  rotate  one  within  the  other. 
These  rings  are  set  in  motion  by  the  in  and 


out  action  of  the  India-rubber  cap  of  the 
air  chsmber  of  the  indicating  apparatus,  and 
which  motion  actuates  two  clicks  that  are 
made  to  take  alternately  into  the  opposite 
teeth  of  a  ratchet  wheel,  giving  it  thereby  a 
revolving  motion ;  and  on  the  axle  of  this 
witeel  is  a  pinion  which  gears  in  the  teeth  of 
a  segment  wheel  mounted  on  the  dial  axis. 


HARVEY'S  APPARATUS  FOR  REMOVING  HANKS  FROM  REELS. 


A  VERY  ingemous  and  useful  apparatus 
for  placing  hanks,  skein?,  bands,  and  other 
articles  upon  reels,  cylinders,  or  rollers, 
without  raising  the  latter  from  their 
bearings,  and  for  removing  the  same,  has 
recently  been  patented  by  Mr.  William 
Harvey,  of  Mansfield,  a  mechanic  in  the 
employment  of  J.  Bradley,  Esq.,  cotton 
doubler,  of  Mansfield. 

The  apparatus  consists  of  a  wheel,  the 
nave  of  which  is  pierced  to  receive  one  end 
of  the  shaft  or  axis  of  a  reel,  cylinder,  or 
roller,  which  is  keyed  or  mounted  upon  it, 
the  opposite  end  of  the  shaft  or  axis  revolv- 
ing in  a  bearing  of  any  ordinary  construc- 
tion. A  portion  (about  one-sixth)  of  the 
rim  of  this  wheel  is  removed  or  cut  away, 
and  the  edge  of  the  remaining  portion  is 
grooved  to  receive  a  semicircular  bearing,  on 
which  it  rests. 

Fig.  3. 


The  manner  in  which  the  invention  is 
carried  into  effect  is  shown  in  the  annexed 
engravings,  adapted  to  a  reel  for  reeling 
fibrous  substances  from  bobbins,  and  form- 
ing  the  same  into  hanks ;  it  will  be  under- 
stood, that  a  cylinder  or  roller  may  be  sub- 
stituted  for  a  reel.  Figs.  1  and  2  are  a  sec- 
Fig.  1.  Fig.  2. 


tion  and  elevation  of  the  apparatus  detached. 
Fig.  3  is  a  front  elevation  of  a  reel  with  the 
apparatus  applied  thereto,  and  fig.  4  is  an 

Fig.  *. 


end  view  of  the  same.  A  A  is  the  reel 
keyed  on  to  an  axis,  B,  with  which  it  re- 
volves. The  axis  is  supported  in  an  ordi. 
nary  bearing  at  C,  while  its  opposite  end 
revolves  in  a  bearing  formed  in  a.  boss,  D, 
supported  by  arms,  E,  E,  in  the  appa- 
ratus, or  wheel,  F.  This  wheel  has  a  por- 
tion of  its  rim  from  at6b  removed,  and  the 
remaining  portion  thereof  is  grooved  to  fit 
upon  a  bearing,  G,  in  which  it  is  free  to 


turn.  H  is  a  handle  for  turning  the  wheel, 
and  I,  a  handle  for  giving  motion  to  the 
reel.  Instead  of  a  handle  a  pulley  may 
be  fixed  on  to  the  axis  to  receive  motioa 
through  a  band  from  a  steam  engine  or 
other  prime  mover. 

To  remove  hanks  from  the  reel,  the  wheel 
is  turned  until  the  open  part  is  brought 
above  the  bearing  ;  then  the  hank  to  be  re- 
moved is  drawn  to  that  end  of  the  reel  to 
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which  the  tpparatuB  or  wheel  is  Applied, 
and  slipped  off  the  upper  side  of  the  reeV, 
and  that  part  of  the  hank  which  is  then 
loose  is  laid  or  placed  in  the  opening  in  the 
rim  of  the  wheel ;  a  revolution  which  will 
hring  the  open  part  again  above  the  bearing 
on  the  opposite  side,  and  the  hank  or  skein 
may  then  be  completely  withdrawn  from  the 
reel.  By  reversing  this  process,  a  hank  or 
skein  may  be  put  upon  a  reel. 


A  NEW  WEIGHING  INSTRUMENT. 

A  new  weighing  instrument  has  just  been 
invented  by  Professor  Kaeppelin,  and  called 
by  him  the  "  hydrostat."  It  is  based  on 
the  same  principle  as  Nicholson's  aero- 
meter. 

The  **  hydrostat"  consists  of  a  cylindrical 
case  filled  with  air,  hermetically  closed  on 
all  sides,  and  entirely  immersed  in  a  vessel 
containing  water,  where  it  forms,  as  it  were, 
a  float.  (In  places  in  which  the  tempera- 
tore  is  at  freezing  point,  alcohol  must  be 
substituted  for  water.)  Two  plated  steel 
wires  are  connected  to  the  air  case  or  float, 
and  riae  out  of  the  water  vertically.  These 
wires  are  fixed  to  the  extremities  of  a  hori- 
Eontal  beam,  having  at  its  centre  a  rod,  to 
which  are  suspended  two  dishes,  placed  one 
over  the  other.  One  of  these  dishes  is  for 
the  weights  which  have  been  required  to 
immerse  the  float ;  the  other  is  intended  to 
hold  the  substances  to  be  weighed. 

The  instrument  is  made  use  of  in  the 
following  manner:  First,  the  fixed  point 
at  which  the  horizontal  beam  is  stopped 
muKt  be  noted ;  then  the  substance  to  be 
weighed  is  placed  on  the  proper  dish,  and 
weights  removed  from  the  other  dish  till  the 
instrument  retnrns  to  the  original  point  of 
immersion.  The  weights  removed  will  in- 
dicate the  weight  of  the  substance  weighed. 

The  precision  of  the  instrument  will  de- 
pend on  the  thickness  of  the  steel  wires,  as 
the  water  displaced  by  them  regulates  the 
last  and  smallest  fractions  of  the  course  of 
the  float  The  nicety  of  the  instrument 
arises  from  the  absence  of  all  friction  except 
that  from  the  contact  of  the  water  against 
the  surface  of  the  float  It  is,  therefore, 
especially  applicable  for  weighing  precious 
stones,  &c. 

Changes  of  temperature  affect  the  volume 
of  the  float  as  well  as  the  density  of  the 
water ;  the  "  hydrostat  "  must,  therefore, 
always  be  brought  back  to  the  fixed  point, 
whenever  it  has  departed  from  it. 

The  instrument  has  been  applied  with 
success  by  Messrs.  Haussmann,  Jordan, 
Him,  and  Co.,  of  Colmar,  for  weighing 
cotton  in  the  manufacture  of  table-cloths. — 
Moniteur  IndtulrieL 


THE  RAILWAYS  AND  THE  POST 
OFFICE. 

In  our  number  for  the  19lh  of  January 
last  (No.  1G9S)  we  published  the  speech 
with  which  Robert  Stephenson,  Esq.,  M.P., 
inaugurated  his  chairmanship  of  the  Insti- 
tution of  Civil  Engineers.  In  that  speech 
Mr.  Stephenson  referred  to  the  facilities 
afforded  by  railways  to  the  Post-office, 
and  went  on  to  state,  that  without  railway 
facilities  it  was  not  too  much  to  say  that 
the  excellent  plans  of  Mr.  Rowland  Hill, 
for  the  reduction  of  the  rates  of  postage, 
could  not  have  been  carried  out  to  their 
full  extent,  and  to  give  reasons  in  support 
of  that  position.  In  the  **  Second  Report 
of  the  Postmaster-General  on  the  Post- 
office,"  dated  January  30th,  1856,  and  pre- 
sented to  the  Houses  of  Parliament  by 
royal  conimand,  observations  are  made 
upon  the  railway  companies  of  England, 
and  upon  Mr.  Stephenson's  statements.  To 
these  observations  Mr.  Stephenson  replied 
at  the  meeting  of  the  Institution  of  Civil 
Engineers  on  the  20ih  of  May,  in  a  speech 
jvhich  is  very  remarkable  for  its  power  and 
clearness.*  His  speech,  which  was  re- 
ceived with  considerable  applause,  was,  at 
the  unanimous  request  of  the  meeting, 
ordered  to  be  printed  in  extetuo,  for  the  use 
of  such  members  as  would  apply  to  the 
secretary  for  copies. 

— ♦ — 
MERCHANT  SHIPPING  REGISTRA- 
TION ACT. 

[Wb  have  received  the  following  letter 
from  Mr.  Atherton  in  reply  to  our  recent 
papers  on  the  above  subject  The  remarks 
which  we  intend  to  make  in  answer  to  Mr. 
Atherton  are  already  in  type,  but  we  are 
compelled  to  defer  their  publication  till 
next  week.] 
To  the  Editor  rf  the  Meehaniet'  Magazine, 
Woolwich  Dockyard,  May  27,  1856. 

Sir, — My  attention  having  been  directed 
to  the  Mechanics'  Magazine,  Nos.  1705,  6, 
7,  8  and  10,  containing  a  review  on  the 
paper  "Tonnage  Registration,"  read  by 
me  before  the  Society  of  Arts,  London,  on 
the  16th  January  last,  I  am  glad  to  find  that 
you  regard  the  subject  worthy  of  being 
brought  before  the  attention  of  the  nume- 
rous readers  of  the  Me<:hanies*  Magazine. 
Indeed,  there  can  be  no  question  that  the 
public  generally,  who,  as  consumers,  pay 
the  whole  cost  of  production  and  delivery 
of  the  goods  consumed,  including  freight 
and  maritime  insurance  (the  value  insured 
being  said  to  be  no  less  than  600  millions 

•  A  very  able  letter  respecting  the  Poat-offlcc 
service  on  railways  has  also  very  recently  been 
published  by  Lord  Ktnnaird. 
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per  annum),  are  deeply  interested  in  ship- 
ping registration  being  made  duly  effective 
for  promoting  safety  at  sea,  and  all  other 
objeets,  both  mercantile  and  scientific,  con- 
ducive to  maritime  transport  economy. 

With  reference  to  my  paper,  *'  Tonnage 
Registration,"  as  published  in  the  Journal 
of  the  Society  qfArts,  for  the  16th  January, 
18^6,  but  which  I  regret  did  not  sppear  in 
the  Mechanics*  Magazine  previously  to  the 
publication  of  your  review  thereon,  the  first 
point  now  requiring  attention  on  my  part 
is  to  disabuse  the  minds  of  your  readers  as 
to  the  iiiferences  and  gratuitously  assumed 
conclusions  which  your  review,  in  common 
with  others  who  have  taken  part  in  this  dis- 
cussion,  have  been  pleased  to  represent  as 
the  purport  of  my  paper ;  hence,  misstating 
my  case,  and  attributing  conclusions  to 
me  which  I  disavow.  For  instance,  by  my 
paper  I  did  not  object  to  internal  roomage 
as  one  element  of  tonnage  registration  ;  but 
I  upheld  it  as  indispensable  to  a  complete 
system  of  registration,  suggesting,  however, 
in  addition,  Siat  shipping  registration  ought 
to  record  the  capability  of  ships  for  carry-, 
iiig 'weight  of  cargo  with  reference  to  some 
limitatum  of  draught,  and  that  the  actual 
draught  at  which  ships  leave  port  ought  to 
be  officially  recorded  for  the  purpose  of 
affording  some  check  on  the  overloading  of 
ships  by  rendering  legal  proof  on  this  vital 
point  available  in  the  case  of  judicial  in- 
quiry as  to  the  cause  of  wreck  and  loss  of 
life,  or  damage  to  property  at  sea.  These 
are  suggestions  which  constitute  substan- 
tially the  sum  total  of  my  imputed  "  con. 
demnatory  harangue  *'  against  the  merchant 
shipping  law  of  "  1854."  It  has  been  to 
gloss  over  my  expositions  of  these  defi- 
ciencies  of  the  law,  and  thus  counteract  the 
proposed  amendment  of  the  law  that  I 
am  dignified  as  the  Coryphaeus  of  agitators 
against  the  law.  This,  in  reality,  is  Mr. 
Athertou's  "attack  on  the  shipping  in- 
terest which  has  given  such  dire  offence;" 
but  I  beg  to  apprise  the  readers  of  your  re- 
view, that  I  regard  all  the  imputed  perso- 
nalities which  have  been  laid  to  my  charge 
as  mere  delusion,  put  forth  to  divert  atten- 
tion from  my  exposition  of  the  fact  that  our 
present  system  of  shipping  registration 
affords  no  certain  or  even  comparative 
measure  of  the  tons  weight  of  cargo  tliat 
ships  will  safely  carry;  nor  does  it  afford 
an^  direct  check  to  the  unsafe  loading  of 
ships,  or  prescribe  that  any  official  record 
be  taken  of  the  draught  at  which  ships  leave 
port,  to  be  received  as  evidence  in  the  case 
of  judicial  inquiry  as  to  the  cause  of  wreck 
or  damage  of  cargo  at  sea.  Such  are  the 
deficiencies  of  the  Act  of  "  1854  ; "  and  if  a 
law  be  not  effective  for  the  checking  of 
abuse,  it  is  su^e  to  be  effective  for  the 


cloaking  of  abwse,  and  consequently  eon. 
dueive  to  the  propagation  of  abuse;  and 
these,  I  maintain,  are  the  cbaraoteristie 
features  of  the  Merchant  Shipping  Act  of 
"  1854,"  as  respects  part  2  on  the  Measure- 
ment and  Registration  of  Shipping.  Again  ; 
in  judging  of  my  expressions  with  respect 
to  their  personal  application,  some  attention 
ought  to  be  paid  to  the  distinction  whether 
I  am  the  originator  of  an  argument,  or  the 
constrained  respondent  to  an  argument. 
Be  it  observed,  that  in  bringing  forward  the 
question  of  tonnage  registration  before  the 
Society  of  Arts,  I  did  not  originate,  but 
I  had  to  meet,  the  argument  which  had 
been  previously  advanced  in  support  of  the 
Merchant  Shipping  Act  of  "  1854,"  to  the 
effect,  that  that  Act  ought  not  to  be  ques- 
tioned or  impugned,  because  the  shipping 
intercHt  had  declared  themselves  satisfied 
with  the  Act  as  it  is,  and  had  not  put  for- 
ward any  petition  to  the  legislature  for  the 
amendment  of  the  tonnage  registration 
clauses.  It  was  to  meet  this  singular  doc 
trine,  most  convenient  as  respects  class  le- 
gislation  once  achieved,  but  monstrous  as 
respects  permanent  public  interests,  that  I 
challenged  precedents  in  language  which 
your  review  is  pleased  to  compliment  (page 
343)  as  "  Mr.  Atberton's  indignant  eloquence, 
all  very  fine,  but  quite  beside  the  question," 
to  refute  the  allegation  that  no  chartereti 
institution,  public  trust,  or  corporate  body 
of  any  kind,  whether  political,  mercantile, 
or  professional,  has  ever  yet  been  known, 
voluntarily,  to  originate  self-corrective 
reformation  at  a  sacrifice  to  its  own  ex- 
clusive and  once  legalized  or  prescriptively 
usurped  immunities,  privileges,  powers,  or 
profits,  purely  for  the  sake  of  public  good. 
Heuee,  I  ventured  lo  remark  that  we  have 
no  right  to  expect  that  the  shipping  interests 
should,  in  these  days,  and,  as  times  go,  all 
at  once  become  purists,  par  exctUenct, 
and  constitute  themselves  the  exception  to 
the  general  rule.  Here  was  an  insult  to 
the  shipping  interests!  How  have  I  in 
consequence  been  charged  with  slander  and 
put  on  my  defence  !  but  I  need  not  further 
plead  my  own  cause,  for  your  review  itself 
briefly  sums  up  this  little  episode  in  tbe 
following  words,  page  340  : 

"  Mr.  Atlierton's  assault  provoked  one  or 
two  replies  from  shipowners,  who  felt  their 
craft  insulted  by  some  of  his  remarks,  show, 
ing  a  sensibility  on  the  occasion  which 
would  go  far  with  some  people  to  prove  the 
truth  of  those  imputations  they  are  so 
ready  to  extract  from  Mr.  Ather ton's  wordn." 
Your  review  further  observes,  page  342: 
**  We  do  not  think  Mr.  Atherton  meant  to 
make  any  serious  charge  against  the  ship, 
ping  interests." 

I  thank  your  review  for  this  remark,  as 
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ihowing  your  own  impressiont  on  reading 
my  ptper;  but  I  cannot  aceept  the  prof- 
fered defeoee  as  to  my  not  having  ineant  to 
make  any  serious  charge  and  offer  so  mea- 
gre an  apology,  if  any  be  due,  for  I  always 
try  to  write  as  nearly  as  may  be  what  I 
mean.  I  deny  <n  toto  that  my  writing  ad- 
mits  of  any  personally  offensive  construe- 
lion  ;  I  addroMcd  myself  to  a  system  of 
publie  registration,  which  I  regard  not 
merely  as  defieient  for  good  purposesj  but 
delusife  and  mischievous  in  its  ijnmediate 
effects  on  public  interests,  and  I  denounced 
it  as  such ;  but,  immediately  on  finding 
that  my  exposition  of  the  deficiencies  of  our 
system  of  tonnage  registration  had  been 
diverted  into  a  charge  of  personal  defams- 
tlon,  I  toolc  an  early  opportunity  in  the 
eourse  of  this  discussion  of  publishing  as 
follows: 

*'  Can  it  be  said  that  there  is  any  sentence 
in  my  paper  unbecoming  and  not  fairly 
within  the  bounds  of  argumentative  pro- 
priety f  If  such  be  the  opinion  of  the 
council  of  the  Society  of  Arts,  or  of  the 
ehairman  of  the  meeting  at  which  my  paper 
was  read,  I  regret  it,  and  I  claim  the  pri- 
vilege of  retracting  it."  Here  again  I  meant 
what  I  wrote.  « 

Now,  to  retttrn  to  our  subject : 
In  suggesting  that  tonnage  registration 
ought  to  embrace  the  eapabilities  of  ships 
respectively  for  carrying  weight  of  cargo  as 
distinguished  from  roomage  for  cargo,  I  an- 
ticipated being  met  by  that  hackneyed 
argumentative  stopper,  "impossible!"  by 
remarking,  that  the  capability  of  a  ship  for 
carrving  weight  would  be  deducible  from  the 
displacement  contained  between  the  actual 
water  line  or  plane  of  flotation  of  the  ship 
when  light,  ready  to  receive  her  cargo  as 
given  by  the  ship  herself,  and  the  load-line 
limit  of  draught  for  which  the  ship  may 
have  been  designed  by  its  eonstructer,  or 
which  may  be  officially  assigned  to  her; 
showing  also,  at  the  same  time,  by  reference 
to  the  catalogues  in  Fincham's  '*  Naval 
Architecture,"  pages  248,  267,  321  to  8*27, 
and  405  to  410,  that  ships  of  all  classes, 
both  naval  and  mercantile,  sailing  ships  and 
steamers,  are  constructed,  and  uieir  capa- 
bilities  for  earrying  weight  are  calculated 
by  British,  French,  Russian,  and  Swedish 
shipbuilders  with  reference  to  a  determined 
deep-draught  line,  which  limit  of  draught  or 
load  line  is  in  the  hundreds  of  ships  tabulated 
by  Fincham,  specified  and  recorded  in  feet 
and  inches  fore  and  aft  as  the  contemplated 
limit  of  the  loading.  Still  this  reference  to 
and  recital  of  Fincham's  catalogues  in  proof 
of  the  practicability  of  officially  assigning 
a  load-line  limit  to  every  ship  is  quietly 
ienored  by  all  who  have  taken  part  in  this 
discussion.    Fincham's  catalogues,  though 
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thus  pointedly  adduced  by  me,  are  not  even 
noticed  in  your  review  of  my  paper,  and 
thus  the  suggestion  for  registration  of  the 
capabilities  of  ships  for  carrying  weight 
with  reference  to  the  deep-draught  limit 
assigned  by  the  constructor  has  (Fincham's 
eataloguea  notwithstanding),  been  simply 
denounced  by  some  as  *' impossible,"  and 
avoided  by  others  with  silence. 

your  review  is,  however,  constrained  to 
acknowledge,  and  at  the  same  time  to  pal- 
iiale  the  fact  of  the  insufficiency  of  the  law 
of  "1854"  in  the  following  terms  (paire 
841): 

"  The  tonnage- measurement  and  regis, 
tration  of  vessels  haa  never  been  fairly 
brought  before  government  in  any  other 
than  a  purely  fiscal  point  of  view:  Mr. 
Atherton  ia  the  first  agitator  that  we  know 
of  who  has  inaisted  upon  the  seienHfic  fea- 
tores  of  the  ease,  and  those  which  bear  upon 
the  dangers  of  the  sea  voyage." 

Again,  at  page  848,  your  review  admits 
as  follows:  '*  Undoubtedly  it  would  be  very 
desirable,  if  possible,  to  fix  a  limit  to  the 
degree  to  which  ships  may  be  leaded." 

And  again :  <*  There  is,  undoubtedly,  a 
point  beyond  which  ships  cannot  be  safely 
loaded." 

These  acknowledgments  completely  es« 
tablish  the  fact  of  the  existing  deficiencies 
of  the  law  on  which  I  have  based  my  paper 
and  suggested  specific  remedies.  Your 
review  adiniu  the  grounds  on  which  *'  Cory. 
phBUs,"  the  agiutor,  has  based  his  "  con- 
demnatory harangue ;''  and  although  your 
review  sets  up  the  defenoe  that  **  the  ton- 
nage measurement  and  registration  of  ves- 
sels has  never  been  fairly  brought  before 
Ooverninent  in  any  other  than  a  purely 
fiscal  point  of  view,"  you  all  at  once  aban- 
don that  explanation,  and  affirm  that  the 
system  of  admeasurement  prescribed  by  the 
Act  does  effect  all  the  objects  of  complete 
registration ;  for  at  page  842  we  read  as 
follaws:  "Of this,  however,  we  are  satis- 
fied, that  if  a  shipowner  stipulate  for  a  ship 
whose  registered  toimage  shall  be  1,000,  he 
need  be  un'der  no  apprehension  as  to  its 
capabilities  of  earrying  1,000  tons  weight  or 
1,000  tons  of  measurement  of  light  cargo  at 
the  usual  conventional  measuremeBt  of  40 
cubic  feet  to  a  ton." 

Now  on  this  point  I  join  issue  with  your 
review.  My  ehallefige  of  the  registration 
is  this :  that  internal  roomage  measuring, 
as  prescribed  by  the  Act  of  1854,  up  to  the 
deck,  without  reference  to  any  plane  of 
floution  at  which  the  ship  may  put  to  sea, 
affords  no  guarantee  or  measure  as  to  the 
actual  or  even  to  the  proportional  tons 
weight  of  cargo  that  ships,  as  floating 
vessels,  not  submerged  catamarans,  wlU 
carry.    Some  shipt  of  1»000  tons  register. 
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that  16,100,000  cubic  feet  internal  roomage, 
may  safely,  so  far  as  flotation  is  concerned, 
be  loaded  with  1,600  ton^  weight  of  cargo, 
ana  in  addition  thereto  1,500  tons  by  mea- 
surement  of  light  cargo  nt  40  cnbic  feet  to 
a  ton,  being  altogether  3,000  tons  of  cargo, 
or  three  times  the  amount  of  the  register 
tonnage  chargeable  for  freight,  whilst  other 
ships  of  1,000  tons  register  may  be  loaded  to 
the  utmost  limit  of  safety  with  only  500  tons 
of  cargo  on  board,  or  only  half  the  register 
tonnage.  As  for  steamers,  I  see  no  limit  to 
the  possible  ratio  between  their  register 
tonnage  and  their  capability  for  weight 
cargo.  Thus  we  may  have  two  ships  of  the 
same  register- tonnage,  say  1,000  tons;  one 
of  them  may  be  loaded  with  3.000  tons  of 
mixed  cargo  for  freight,  whilst  the  other 
may  not  be  capable  of  safely  carrying  more 
than  500  tons  weight  of  cargo;  yet  your 
review  informs  us  (No.  1706,  page  368,)  that 
the  present  system  of  tonnage  registration 
has  been  '*  enacted  with  the  sole  view  of 
levying  tolls  fairly."  Your  review  calls 
upon  me  to  name  the  ships  that  will  sub- 
stantiate  my  statements.  I  decline  thus  to 
show  up  the  shipping  of  any  individual ;  and 
I  should  have  supposed  that  the  case  of  the 
JohUf  with  which  in  this  discussion  I  was  so 
perseveringly  taunted,  might  have  satisfied 
you  as  to  the  unfairness  of  this  tampering 
with  private  interests  in  matters  of  public 
discussion.  Shipowners  have  a  just  right 
to  keep  to  themselves,  if  they  so  please,  all 
the  mysteries  of  their  craft  not  exacted  of 
them  by  the  requirements  of  the  law;  but  if 
your  review  be  over>exacting  in  this  mat^ 
ter,  the  records  of  the  transport  service, 
during  the  late  war,  will  doubtless  afford 
much  statistical  information  on  this  subject 
The  obvious  explanation  of  the  above 
asserted  discrepancies  is  that  ships  cannot 
be  immersed  up  to  the  very  deck  to  which 
the  registered  tonnage  is  measured,  and 
thus  put  to  sea  with  the  deck  awash  in 
smooth  water.  Ships  at  sea  are  commonly 
liable  to  lie  over  as  much  as  30^.  I  do  not 
pretend  to  dictate  the  maximum  or  mini, 
mum  angle  for  which  provision  should  be 
made.  If,  however,  we  assume  not  30°  but 
18°  only  as  the  maximum  safe  lie  over  of 
the  ship,  then  in  this  case  the  load-line 
limit  of  the  ship  in  smooth  water  would  be 
at  the  distance  of  one-sixth  part  of  the  beam 
below  the  deck  amidships;  and  the  number 
of  tons  weight,  including  the  weight  of  the 
ship  itself  and  its  equipment,  that  would  be 
required  to  immerse  the  ship  down  to  this 
assun^d  load-line,  namely,  one-sixth  part 
of  the  beam  below  the  deck,  will  depend  on 
the  proportion  which  the  immersed  portion 
of  the  ship  bears  to  the  portion  not  im- 
mersed;  that  is,  on  the  proportions  of 
length,  breadth,  and  depth,  and  character  of 


the  lines  to  which  the  ship  of,  say  1,000 
tons  register,  may  have  been  constructed. 
In  fact,  the  principle  of  basing  tonnage 
admeasurement  on  the  entire  internal  room- 
age  measuring  up  to  the  deck  above  the 
plane  of  flotation  at  which  ships  can  safely 
go  to  sea,  does  not  fulfil  the  conditions  act 
forth  by  your  review  in  the  quotation  above 
referred  to  as  guaranteeing  any  definite 
capability  for  carrying  weight  based  on  the 
register  tonnage.  The  doctrine  thus  as- 
serted by  your  review,  namely,  that  the 
displacement  or  capability  of  ships  for  weight 
cargo  is  closely  proportional  to  their  in- 
ternal roomage,  is  based  iu  the  first  place  on 
the  untenable  assumption  of  a  proportional 
scale  of  scantling  or  build  ;  and  even  in  the 
case  of  proportional  build,  it  only  holds 
good  with  ships  sunk  or  water-logged,  deck 
awash,  full,  may  be,  of  dead  men's  bones — a 
precious  condition  of  things  for  constituting 
the  only  base  of  tonnage  registration;  a 
precious  price  at  which  to  purchase  the 
equity  in  levying  tolls  before  referred  to^ 
possibly  liable  to  vary  in  ships  of  the  same 
registered  tonnage  in  the  proportion  of  thirty 
to  five,  if  charged  against  their  tonnage  of 
freight  cargo. 

As  regards  the  pra(j(ical  operation  of  this 
new  system  of  tonnage  admeasurement, 
tending,  as  your  review  asserts,  to  remove 
the  obstacles  to  improvement  which  existed 
under  the  old  sy&tem  of  builders'  measure- 
ment, all  the  evils  of  which  system  your 
review  is  pleased  to  say  would  be  continued 
by  adopting  the  system  of  registration  sug- 
gested by  my  paper,  I  beg  to  observe^  in  the 
fir&t  place,  that  my  propoiied  system  of  ton- 
nage admeasurement  and  registration  doea 
not  supersede  the  internal  measurement 
prescribed  by  the  law  of  **  1854,"  and  which 
your  review  holds  up  as  the  panacea  for  all 
evils,  but  adopts  it  as  giving  the  capabilitj 
of  ships  for  carrying  a  definite  quantity  by 
measure,  provided  that  the  said  quantity 
be  not  so  heavy  as  to  sink  the  ship ;  and  to 
check  the  occurrence  of  such  a  catastrophe, 
I  propose  that  the  registration  embrace  the 
capability  of  the  ship  for  carrying  weight; 
and  to  prevent  abuse  in  this  respect,  in  de- 
fiance of  the  registration,  I  have  suggested 
that  the  draught  at  which  ships  leave  port 
be  officially  recorded  by  some  person  not 
interested  in  the  loading  of  the  ship.  How 
these  Additions  to  our  registration  can  mar 
or  neutralise  the  efficacy  which  your  review 
attaches  to  the  roomage-registration  alone, 
I  cannot  discern.  I,  however,  do  perceive 
that  this  system  of  registration  and  record, 
so  "  un-English,  tyrannical,  and  inquisito- 
rial," would  afford  evidence  whereby  the 
cause  of  wreck  might  be  judicially  scrttti- 
nized  more  closely  than  is  possible  under 
the  restricted  registration  prescribed  by  the 
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Act  of  "  18^4/'  especially  as  respects  the 
question  whether  such  wreck  may  be  attri- 
butable to  causes  for  which  the  owners  or 
charterers  may  be  held  pecuniarily  respon- 
sible, or  to  causes  for  which  the  parties  in 
charge  of  navigating  the  ship  are  responsi- 
ble by  imprisonment,  or  such  like  non-pe- 
cuniary, but  personal  punishment  Wiiat 
signify  penalties  imposed  by  law  on  proof 
of  fault,  if  the  same  law,  by  the  insufficiency 
of  its  enactments,  obstructs  all  proof  touch- 
ing the  loading  of  ships,  as  is  the  ease  with 
the  Merchant  Shipping  Act  of 'M854?" 
On  this  point  also,  your  review,  although 
verbosely  condemnatory  of  my  paper,  is  con- 
strained to  make  the  following  concession 
(page  848) : 

"  In  case  of  accident,  and  the  consequent 
inquiries  instituted  by  the  Board  of  Trade, 
this  circumstance  (overloading)  proved  re- 
gularly in  evidence  by  persons  conversant 
with  these  matters,  should  have  its  due  weight, 
ftud  remove  the  accident  from  the  category 
of  those  over  which  the  owners  have  no 
eontroL  Let  the  Board  of  Trade  have,  if 
it  so  please,  properly  authorised  officers  to 
note  and  record  these  facts." 

"  Coming  events  cast  their  shadows  before." 

Now,  really,  after  these  concessions  on  the 
part  of  your  review,  so  substantially  confirma- 
tory of  my  paper,  I  may  leave  to  be  dis- 
posed of  by  the  winds  all  the  mere  asser- 
tions, and  utterly  unfounded  and  inapplica- 
ble popular  plausibilities  about  the  baneful 
effects  of  government  interference  which 
constitute  so  large  a  portion  of  your  review, 
as  published  in  Nos.  1705,  and  1706  of  the 
Meehaniet*  Magazine. 

I  will,  however,  add  a  few  words  on  the 
type  of  ships  as  affected  by  the  law,  and  also 
dispose  of  the  measurement  or  mode  of 
measurement  question  to  which  your  review 
has  so  copiously  directed  attention  in  Nos. 
1707,  1708,  and  1710  of  the  Meehanict*  Ma^ 
gazine. 

On  the  type  of  ships  as  affected  by  the 
law  of  admeasurement,  it  is  questionable 
whether  the  admitted  improved  type  of  ship- 
ping, which  of  late  vears  has  been  gradually 
introduced,  is  attributable  to  any  changes 
which  have  been  made  in  the  law  of  ton- 
nage-admeasurement  and  regtatration.  So 
far  as  the  builders  were  eonoemed,  their 
pecuniary  interest  was  under  the  old  law 
decidedly  opposed  to  the  production  of  the 
deep  and  bluff  type  that  formerly  prevailed ; 
for  by  the  old  law  of  tonnage  measurement 
the  builders'  payment  was  baaed  on  length 
and  midship  breadth  only;  his  interest 
therefore  was  to  build  aa  shallow  and  as 
sharp  a  ship  aa  he  could  induce  the  ship- 
owner  to  accept;  but  the  interest  of  tne 
shipowner,  00  the,  contrary,  w|is  to  g«t  m 


burthensome  a  ship  as  he  could  for  his 
money,  or  a  ship  deep  and  bluf^  so  aa  to 
carry  a  large  cargo  m  proportion  to  the 
nominal  tonnage.  Thus,  under  the  old  law, 
the  interest  of  the  builder  was  in  opposition 
to  the  production  of  the  old  deep  and  bluff" 
type.  The  cupidity  of  shipowners  thus  to 
reuin  control  over  the  builders,  and  get 
an  indefinitely  burthensome  ship  under  a 
limited  nominal  tonnage,  has  been  one  of 
the  causes  why  the  old  law  of  builders'  ton- 
nage, which  waa  repeated  in  "  1838,"  haa 
continued  up  to  the  present  time  (1856)  to 
be  generally  upheld  aa  the  base  of  building 
contracts.  Of  late  years,  however,  competi- 
tion in  trade,  especially  as  respects  steamers 
venus  sailing  veasels,  has  enforced  an  im- 
proved type  of  build ;  but  if  the  register 
tonnage,  baaed  on  internal  measurement 
under  the  law  of  "  1854,"  should  now  be 
recognized  as  the  base  of  building  contracts, 
it  will  then  only  be  by  the  deep  loading  of 
ships,  thus  encroaching  on  safety,  that  the 
cupidity  of  shipowners  and  ship- charterers 
to  carry  the  heaviest  possible  cargo  in  pro- 
portion to  the  registered  tonnage  will  be 
gratified.  Hence,  the  necessity  for  regis- 
tering the  limitation  of  weight,  which  the 
loading  ought  not  to  exceed. 

As  respects  the  mode  of  meaaurement,  I 
regard  this  aa  a  question  of  detail ;  and  I 
have  already  published  my  views  thereon,  as 
follows : 

"  I  do  not  take  credit  to  myself  for  hav- 
ing devised  any  new  mode  of  admeasure- 
ment ;  I  have  merely  suggested  that,  as 
shipbuilders  generally  object  to  their  lines 
being  taken  off*,  and  their  peculiar  type  of 
form  ascertained  in  a  manner  which  aidmita 
of  its  being  appropriated  or  pirated  by 
others,  as  is  done  in  the  system  of  measure- 
ment prescribed  by  the  law  of  '  1854,'  if 
these  objections  on  the  part  of  builders  be 
held  to  be  reasonable,  I  have  suggested  that 
we  may  approximate  very  cloaely  to  the  re- 
quired cubical  capacities  of  ships,  both  ex- 
ternally and  internally,  by  adopting  the 
principle  of  the  French  system;  namely, 
takinff  cognisance  of  the  three  dimensions, 
length,  breadth,  and  depth,  and  correcting 
the  cubical  product  by  a  factor,  the  said 
factor  to  be  either  a  medium  constant  quan- 
tity, or  be  subjected  to  a  prescribed  scale  of 
variation  to  meet  extreme  cases,  as  may  be 
determined.  If,  however,  the  objections  of 
builders  to  the  exact  taking  off"  the  lines  o( 
their  ships  be  overruled  for  the  public  good, 
in  this  caae  I  do  not  hesitate  to  bring  before 
the  notice  of  any  oommittee  that  may  be 
appointed  to  investigate  this  question,  that 
the  system  of  shipping  admeasurement  ori- 
ginally adopted  m  *1829/  by  Mr.  James 
Peake,  a  shipwright  officer  in  Her  Ma^sty's 
service,  and  practised  by  him  since  that 
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date,  is  a  system  preferable  to  that  «rh!ch  is 
prescribed  under  the  Act  of  *  1854.*  Any 
two  really  scientific  systems  of  admeasure, 
nient,  sueh  as  Sterling's  rule  and  Peake's 
rule,  will  produce  elosely  identical  results. 
It  i.%  therefore,  not  so  much  on  the  score  of 
superior  accuracy  as  on  the  score  of  supe- 
rior applicability  and  facility  of  beinir  men- 
tally understood  by  the  operator  that  Peake's 
system  is  to  be  preferred." 

As  regards  Peake*8  systens,  it  includes  a 
closely  approximate  measurement  of  the 
ciirfcd  spaces,  whether  con?ex  or  concave, 
by  which  the  real  form  of  a  ship  between 
the  extremities  of  the  ordinates  of  measure- 
ment diflbr  from  the  straight  line ;  whereas, 
by  Sterling's  rule,  no  notice  whatever  is 
taken  of  the  curved  portions  above  referred 
to.  Peake's  system  is,  therefore,  in  fact, 
the  more  correct  of  the  two.  A  further  ad- 
vanUge  of  Peake's  rule  is,  that  the  sections 
of  the  vessel  may  be  Uken  at  any  parts 
most  conveniently  accessible,  and  not  ne. 
cesearily  equidistant ;  whereas,  by  Sterling's 
rule,  it  ii  essential  that  the  ordinates  of  the 
respective  sections  be  equidistant,  and  that 
the  sections  themselves  be  equidistant  from 
each  other. 

In  regard  to  Sterling's  rule,  as  your  re^ 
view  in  Nos.  1707,  1708,  and  1710  of  the 
Meehaties*  Magaxins  elaborately  expounds 
the  ratumaU  of  Sterling's  rule,  for  the  edi- 
fi cation  of  the  numerous  readers  of  that 
ufcful  and  deaervedly  popular  periodical, 
arriving  at  the  following  conclusion  : 

"  The  wonder  is,  that  a  rule  for  the  cal- 
culation  of  the  cubical  contenta  of  an  irre- 
gular solid  is  capable  of  so  satisfactory  and 
aimple  an  eicplanation  ;"  and  a«  I  have  no 
more  desire  to  depreciate  Sterling's  rule 
than  I  have  to  depreciate  any  other  mathe- 
matleal  exposition,  I  will  not  -say  one  word 
in  question  of  the  congratulaiion  with  which 
your  review  greeCa  the  readers  of  the  Meehiu 
nies*  Magazins^  on  the  subject  of  your  ex- 
position of  Sterling's  rule,  as  the  base  of  the 
rule  for  tonnage  iMlmeasurement,  under  the 
Act  of"  1854." 

The  modes  of  approximately  measuring  a 
ship  admit  of  several  variations ;  but  I  re- 
gard  the  mode  of  measurement  as  a  mere 
matter  ef  detail,  not  affecting  the  vitals  of 
the  Act  of  "  1854,"  although  it  is  the  point 
to  which  your  review,  after  having  sub- 
stantially  admitted  the  deficiencies  of  the 
.law  which  constitute  the  subject  matter  of 
my  exposition,  has  almost  exclusively  di- 
rected attention  in  Nos.  1705,  1706,  1707, 
1708,  and  1710  of  the  Meektuiiei'  Magazine, 
I  am,  Sir,  yours,  &c., 

Cha«.  ATHeRTON. 


WOODCOCK  AND   GARDNER'S 

PATENT  FURNACES. 

7*0  th»  Editor  rf  the  Mtehaniet^  Magazime. 

Sir, — Mr.  Woodcock,  in  your  Number  of 
this  day,  wishing  to  bring  me  within  the 
class  of  ''re-inventors,"  observes,  ''Hie 
patent  diffusion  plate  has  been  preriouUj 
used,  and  also  patented."  As  I  have  never 
heard  of  such,  perhaps  he  will  say  when  and 
where  this  h^s  been  done  Mj  patent  of 
1839,  however,  was  not  for  "a  diffusion 
plate."  It  was  for  the  mode  of  iutrodacin^ 
the  air  to  the  ga»es  in  furnaces,  by  nu- 
merous distributors,  to  enable  it  more  ra- 
pidly to  mix  with  them,  &c.,  and  which  Mr. 
Woodcock  has  so  cluselv  imitated,  although 
he  dwells  so  much  on  his  hanging  bridge, 
which  is  wholly  unoecessary.  and  his  im- 
pinging the  smoke  and  gas  against  the  hot 
fuel,  which  is  equally  unnecessary,  and  maj 
be  injurious  to  the  draught. 

Mr.  Woodcock  says,  "Mr.  Williams  will 
have  hard  work  to  prove  that  Watt  was  in 
error."  That  work  has,  I  trust,  been  effec 
tively  done  in  my  essay,  now  in  courae  of 
publication. 

"  Hot  air,"  Mr.  Woodcock  says,  **  should 
be  given  to  the  gases  in  order  to  prevent 
their  being  cooled  down  below  their  flasM 
points."  How  the  carbon  of  flame,  then,  at 
the  temperature  of  incandeacence,  or  3,000% 
can  be  heated  by  hot  air,  perhaps  at  200"  or 
300**,  or  by  his  very  erroneous  impinging 
process,  he  has  not  explained. 

It  would  occupy  too  much  of  your  space, 
or  I  would  have  with  pleasure  ahown  Mr, 
Woodcock  his  several  errors  in  speaking  of 
carbon  io  oxide.  So  as  to  the  other  points 
of  his  letter  ;  but  which,  as  they  are  merely 
personal,  have  no  claim  on  your  columoa. 
I  am,  Sir,  yours,  &'c., 

C.  W.  Williams. 

Urerpool,  2lay  31, 1«56. 


MECHANICAL  LOCOMOTION. 

To  the  Editor  t^  Htg  Afechanies*  Magaziau^ 

Sir,— It  appears  that  Mr,  Cheverton, 
resenting  what  he  is  pleased  to  call  my 
'*  un&ir  mode  of  conducting"  the  present 
controversy,  refuses  to  hold  any^  further 
communication  with  me.  Of  course,  I  can 
have  no  objection  to  this  ;  alihongh  I  much 
fear  that  tlie  real  cause  of  his  resentment  is, 
that  I  did  not  permit  him  to  reap  the  fruiu 
of  hie  *'  unfair"  attempt  to  base  the  con- 
troversy on  the  eiete  and  senseless  cry  of 
Practice  e.  Theory ;  and  that  I  did  not 
bend  mv  back  to  receive,  meekly  and  sub- 
missively, the  heavy  blows  he  was  pleased 
to  inlliet.    But  I  have  reason  to  complain, 
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that  while  he  profeafes  to  hare  done  with 
me,  under  eover  of  addressing^  himself  to 
**  C,"  he  direets  all  his  remarks  to  points 
which  I  have  advanced.  This  may  be,  in 
his  opinion,  a  fair  way  of  eonducting  a 
controversy  ;  but  agraiust  this — as  "  pro. 
testing"  seems  the  order  of  the  day — I  beg 
to  enter  my  protest 

I  shall  not  trouble  myself  to  malce  any 
elaborate  answer  to  Mr.  Cheverton's  last 
letter,  but  merely  address  myself  to  one  or 
two  little  points  which  soemto  require  no. 
tice,  in  order  to  set  me  right  with  your 
readers,  if  the  word  "  strain,*'  in  place  of 
"power,"  occurred  in  my  manuscript,  I 
beg  to  retract  it;  and  I  can  only  account 
for  its  occurrence  by  the  hurry  with  which, 
in  a  multiplicity  of  business,  I  am  obliged 
to  write  the  letters  which  I  address  to  you. 
I  have  no  wish  to  invest  Mr.  Cheverton's 
remarks  with  any  greater  degree  of  *'  con- 
fusion  of  ideas"  than  naturally  belongs  to 
th«»m. 

Mr.  Cbeverton  protests  against  the  appli. 
eation  of  the  equation  (Pa=Q&)  in  eases  of 
this  kind.  As  far  as  I  am  concerned,  I 
have  never  employed  equations  of  the  kind, 
except  by  way  of  illustration,  and  have 
always  strictly  guarded  mytelf  by  stating 
that  they  can  be  true  only  when  the  motion 
in  ttricUy  uniform ;  but  I  never  oonsidered 
any  one  of  tbem  as  **  equivalent  to  the  re* 
presentation  of  work  as  the  product  of  force 
and  space,**  in  any  sense,  »tmply  because  it 
has  no  reference  to  *'  work"  at  all ;  and  Mr. 
Cheverton's  bold  aasertion,  that  it  is  such  a 
representation,  goes  far  to  justify  the  opi. 
nion  I  have  expressed,  and  which  he  quotes 
in  a  note  to  his  last  letter.  Hy-the.bye,  it 
appears  that  Mr.  Cbeverton  never  meant  to 
assert  that  the  motive  power  was  applied  at 
the  screw-blade ;  hut  at  the  rowlock.  How, 
then,  can  there  be  two  distinct  pressures  at 
that  point^tiie  preasure  on  the  rowlock  as  a 
fulcrum,  and  the  pressure  on  the  acrew. 
blade  applied  through  the  rowloek  f 

That  gentleman  finds  fault  with  what  be 
is  pleased  to  call  *'a  fastidioua  correotnees 
in  the  employment  of  words."  This  is  only 
a  confession  of  that  vagueness  which  I  have 
asserted  to  be  a  characteristic  of  "  praetieal 
men,*'  and  which  certainly  often  stands 
them  in  good  stead.  I  may,  however,  re- 
mark,  that  "  pressure"  is  only  a  particular 
manifestation  of  force;  and  that  the  latter 
word  is  need  quite  correctly  in  the  sentence 
on  which  he  commenta- 

In  conclusion,  Mr.  Cheverton's  resent- 
ment I  can  easily  understand,  and  I  truat 
that  the  controversy  may  teach  him  at  least 
one  lesson,  viz.,  that  when  *'elap.trap" 
eries  are  used  to  raise  an  uiiiair  prejudice 
in  favour  of  one  of  the  parties  concerned,  it 
ia  not  aUrayt  the  party  oa  whom  aaoh 


"heavy  blowa"  are  dealt  that  "  comes  to 
grief." 

I  am,  Sir,  yours,  &c., 

W 
London,  Msy  SI,  1M6. 


To  ihi  Editor  qf  ihe  ifechanics*  Magazine. 

Sir,— Mr.  Rock  appears  to  me  unable  to 
explain  the  contradiction  which  I  pointed 
nut  in  hu  first  letter.  I  understood  him  to 
refer,  as  he  says  now  in  his  attempt  to  olear 
up  the  point,  to  the  axle  of  the  fore  wheels 
in  the  first  case,  and  to  that  of  I  he  driving 
wheel  in  the  other,  and  represented  it  as 
such  ;  so  that  I  am  at  a  loss  to  perceive  any 
point  in  his  explanation  that  it  was  to  those 
.  axles  thst  he  referred.  I  thought  it  likely 
that,  if  he  did  not  consider  it  essential  for 
both  of  the  "supports"  to  be  wheels,  he 
would  reply  that  my  idea  of  bringing  the 
front  of  the  engine  down  to  the  rails  in- 
volved two  points  of  support,  and  that,  if  so, 
I  would  refer  him  to  a  furtlier  step  in  the 
same  idea,  which  I  have  often  speculated 
upon,  namely,  to  place  the  boiler  right  on 
to  the  rails,  on  only  one  surface  or  point  of 
support,  and  let  it  propel  itself,  and  any  one 
npon  it,  by  pistons  from  ito  side  striking 
horizontally,  or  obliquely  upwards  against 
projections  at  the  road  side,  which  might 
easily  be  made  to  lean  forward  by  gravity 
and  supply  fulcrums  for  "  continuous  loco- 
motion." I  drew  a  diagram  like  this  nearly 
three  and  a  half  years  ago.  But  Mr. 
Nichols'  argument,  that  a  boiler  might  be 
slung  (by  braces  radiating  downwards  from 
a  collar  passed  over  the  axle,  for  instance) 
under  the  axle  of  a  single  broad  wheel  or 
pair  of  wheels,  and  operate  by  pistons  eon- 
nected  to  the  crank-pin  on  the  wheel, 
proves,  I  think,  unanswerably,  that  Mr. 
Rock's  "fundamental  eondition"  cannot 
be  sustained.  The  boy  on  the  ball  might 
"  locomote"  on  his  heel  or  toe  only,  and  so 
absolve  himself  from  Mr.  Rock's  law.  I 
thank  Mr.  Rock  for  his  offer,  and  would 
avail  myself  of  it  if  we  were  neighbours. 

I  am  glad  to  see  Mr.  Cheverton's  denial 
of  the  blade  end  of  the  oar  being  the  point 
of  the  application  of  the  useful  effect,  and 
the  tolerably  clear  recognition  that  the  pre- 
pulsion  is  efiected  by  presaure  on  the 
rowlock. 

I  have  always  re|>resented  the  motion  of 
a  boat,  when  rowed  as  ordinarily,  as  ana- 
logous to  the  case  of  a  locomotive  witli  the 
crank  abooo  the  centre,  and  not  as  the  case 
of  a  loooii«otive  in  the  wliole  revolution,  aa 
"  W."  intimates ;  and  I  would  suggest  to 
him  that,  as  he  thinks  it  worth  while  to 
reply  to  my  letters,  it  would  be  equally 
worth  while  to  obtain  a  completer  know, 
lodge  of  them  than  it  is  very  obvious  he 
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possesses.  "W.'s"  ideas  of  "reaction" 
seem  to  me  to  be  very  imperfect ;  "  reaction 
of  the  ground"  is  a  strange  expression,  but 
perhaps  is  only  a  loose  way  of  saying  **  re- 
action of  the  force  ;"  but  I  am  sure  that 
"W."  might  attain  to   clearer  and   com- 

{>leter  views  on  these  subjects  than  his 
etters  manifest  (witness  his  retaining  the 
"  monstrous  error,"  as  Dr.  Lardner  calls  it, 
that  the  friction  is  the  same  at  different 
speeds),  if  his  intelligence  were  less  rigidly 
bound  by  ideas  and  studies  apparently  of  too 
early  date  to  embrace  all  that  is  now  known 
respecting  the  locomotive  engine.  In  all 
the  letters  which  have  been  published,  no 
one  has  attempted  to  trace  the  propelling 
force  from  the  rim  of  the  wheel  into  the 
thing  to  be  propelled,  the  mass  of  the 
engine.  Even  Mr.  Rock,  who  traced  the 
power  so  rigidly  in  the  case  of  the  crank 
below  the  centre,  leaps,  like  his  fellows, 
when  taking  the  case  of  the  crank  above  the 
centre,  to  the  conclusion,  that  because  the 
wheel  cannot  turn  round  without  the  engine 
moving  (except  it  slip),  it  must  caitse  the 
said  motion ;  although,  as  I  have  previously 
remarked,  that  might  be  said  of  every 
wheeled  vehicle,  and  would  prove  that  the 
wheel  moves  the  cart,  instead  of  the  cart 
the  wheel. 

I  am,  Sir,  yours,  &e., 

C. 
May  31, 1856. 


SPECIFICATIONS  OF  PATENTS 
RECENTLY  FILED. 

DoDDS,  T.  VV.  Improvements  in  fire-armt 
and  ordntinee,  and  in  the  projectiles  to  be  used 
therewith.  Patent  dated  October  15,  185d. 
(No.  2302.) 

This  invention  consist8~l.  In  employing 
a  small  barrel  or  ram  formed  of  cast- steel 
or  other  suitable  material,  bored  or  cham- 
bered out  so  as  to  receive  the  charge  of 
powder.  This  is  mounted  in  a  strong 
wrought-iron  socket  provided  with  trnn- 
niona.  2.  In  strengthening  cast-iron  mor- 
tars of  the  ordinary  construction  by  inseru 
ing  a  cast-steel  breech  and  lining  into  them. 
3.  In  mounting  ordinary  cannon  and  mor- 
tars  by  making  a  cast  or  wrought-iron 
socket  or  ring  separate  from  the  barrel,  and 
providing  it  witli  suitable  trunnions,  so  that 
in  the  event  of  the  trunnions  becoming 
broken,  a  new  socket  or  ring  and  trunnions 
may  easily  be  fitted  thereto. 

Brown,  J.  M.,  and  T.  Brown.  Improve^ 
ments  in  the  manufacture  of  folding  chairs* 
Patent  dated  October  15,  1855.  (No.  2305.) 

The  invention  is  particularly  applicable 
to  folding  chairs  where  the  material  con* 
stituting  the  back  and  seat  is  suspended 
from  the  upper  part  of  the  back  and  fixed 


to  the  front  rail  of  the  seat.  The  upper 
part  of  the  frame  constituting  the  back  is 
made,  when  out  of  use,  to  fold  by  the  aide 
rails  of  which  the  back  frame  is  composed, 
bein^  each  made  with  a  joint  which  will 
admit  of  its  folding.  In  lik«  mauner  the 
lower  part  of  the  frame  which  supports  the 
seat  and  upholds  the  chair  at  the  back  may 
be  similarly  formed  to  fold  at  the  lower  part 
thereof. 

Negretti,  E.  a.  L.,  and  J.  W.  Zaubka. 
Improvements  applicable  to  self-registerimg 
gauges,  thermemeters,  barometers,  and  other 
mercurial  meteorological  instruments.  Patent 
dated  October  15,  1855.  (No.  2306.) 

This  invention  is  to  secure  the  indication 
of  the  minimum  point  to  which  the  columu 
of  mercury  has  fallen  since  a  prior  observa. 
tion  was  made.  The  patentees  employ  a 
small  conical  plug  or  plunger,  having 
pointed  ends,  and  inserted  in  the  tube  above 
the  column  of  mercury,  being  capable  of 
moving  freely  in  the  bore.  As  the  merearj 
descends  therein  the  plug  will  of  course  fafl 
with  it ;  but  when  the  mercury  ascends  in 
the  tube  it  will  pass  the  lower  pointed  end 
of  the  plunger  and  rise  above  the  same, 
without  raising  the  plunger,  which  thus  be- 
comes an  indicator.  Another  improvement 
consists  in  constructing  thermometers  which 
will  indicate  both  the  minimum  and  maxi- 
mum  temperatures.  For  this  purpose  two 
tubes  are  adapted  to  one  bulb,  and  one  of 
the  tubes  must  be  partially  choked  (or  one 
more  than  the  other)  at  or  near  the  neck. 
This  compound  thermometer  is  based  upon 
the  principle  that  the  mercury  will  have  a 
less  tendency  to  rise  in  the  one  tube  than 
the  other,  owing  to  the  greater  obstxaction 
in  the  one  than  in  the  other. 

Thomson,  O.  Improoements  in  steam 
engines.  Patent  dated  October  16,  185-5. 
(No.  2308.) 

This  invention  has  relation  to  the  valvular 
arrangements  of  steam  engines,  and  is 
intended  for  the  purpose  of  cutting  off  the 
steam  so  as  to  secure  economy  in  its  expen- 
diture, and  render  uniform  the  action  of 
direct-acting  engines.  In  applying  it  to  a 
pair  of  direct-acting  marine  engines,  the 
whole  of  the  valvular  apparatus  may  be  dis- 
posed between  the  two  steam  cylinders,  a 
single  valve  cliest  answering  for  both  cylin- 
ders, the  cylinders  being  opposite  and  pa- 
rallel to  each  other.  The  cylinder  thorough, 
fares  are  of  the  common  three- ported  kind, 
and  each  cylinder  face  has  fitted  upon  it  a 
long  working  slide-valve,  having  a  central 
exhaust  cavity  on  its  inner  face^  and  two 
duplex  thoroughfares  passing  directly 
through  it,  one  at  each  end.  Each  tho* 
roughfare  consists  of  one  passage  directly 
through  the  valve  from  back  to  front  at  the 
extreme  end,  with  a  secondary  branch  pas. 
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sige  opening  from  the  back  of  the  valve  at  a 
point  considerably  nearer  to  the  valve's  lon- 
gitudinal centre,  and  terminating  at  its  other 
end  in  the  through  paMsge.  Hence  each 
of  these  duplex  thoroughfares  has  two  ports 
on  the  back  and  one  on  the  front  face  of  the 
valve.  The  valve  is  worked  in  the  ordinary 
manner  by  an  eccentric  The  foiir-ported 
back  of  the  valve  is  planed  true  to  receive 
three  separate  valve.plateSp  the  central  one 
of  which  is  a  plain  flat  traversing  slide,  dis- 
posed upon  the  blank  portion  of  the  valve 
between  the  ports,  and  worked  by  a  com- 
mon eccentric,  so  as  to  govern  both  the 
contiguous  branch  passages  of  the  valve 
thoroughfares.  As  adapted  to  a  pair  of 
steam-engine  cylinders,  the  four  external 
ports  of  the  main  valve  thoroughfares  are 
governed  by  a  set  of  four  adjustable  plates, 
which  are  perfectly  stationary  during  the 
regular  working  of  the  valves,  being  only 
shifted  when  the  cut-oiT  is  to  be  altered. 
These  four  plates  may  be  arranged  in  va- 
rious ways. 

Cotton,  W.  Improvementt  in  the  manu- 
faeture  of  iooped  fabrics.  Patent  dated  Oc- 
tober 16,  1865.     (No.  2309.) 

This  invention  relates — 1.  To  means  for 
effecting  the  narrowing  or  widening  for 
"fashioning"  of  fabric  whilst  it  is  being 
produced  in  the  machinery  employed  in  the 
manufacture  of  knitted*  or  looped  fabric. 
The  improvement  consists  in  supporting 
one  or  more  of  the  needles  at  each  selvage 
so  as  to  be  capable  of  traversing  with  the 
edges  or  selvages  of  the  work  to  narrow  or 
widen  such  work  as  desired.  Certain  of 
the  needles  next  these  selvage  needles  are 
withdrawn  from  continuing  to  receive  loops 
when  the  width  of  the  fabric  is  to  be  dimi- 
nished,  and  are  capable  of  coming  in  to 
act  with  the  others  next  the  traversing 
needle,  so  as  to  increase  the  number  of 
needles  for  the  time  to  operate  when  a 
widening  is  desired.  2.  To  forming  on 
the  cut  edges  of  looped  fabrics  selvages  of 
looped  work  for  the  purpose  of  lacing  or 
retaining  the  otherwise  loose  threads  pro- 
duced  by  the  cutting.  3.  To  forming  the 
thickening  to  the  heels  of  hose,  whilst  pro- 
ducing such  hose  on  knitting  frames,  by 
means  of  extra  threads  introduced  by  guides 
operated  as  in  warp  machines,  and  to  form- 
ing, by  the  use  of  such  guide-thread,  sel- 
vages to  the  parts  to  be  cut  up  for  the  heel, 
which  improvements  are  also  applicable 
when  other  like  thickening  and  tieing  in  for 
selvages  is  desired  to  be  obtained. 

Church,  W.  Ah  improvement  or  im^ 
provement*  in  the  manufaeture  oj  ordnance. 
Patent  dated  October  16,  1855.  (No.  2810.) 

This  invention  consists — 1.  Oi  a  method 
of  constructing  ordnance  by  welding  toge- 
ther rings  of  iron  and  steel.    The  shape  of 


these  rings  cannot  be  explained  without 
engravings.  2.  Of  a  method  or  methods 
of  Ihiing  the  interior  of  ordnance  with 
hardened  steel. 

Wilkinson,  E.  ^»  improved  mode  of 
extracting  grease  from  vooollent  cotton^  and 
worsted  waste.  Patent  dated  October  16, 
1855.     (No.  2311.) 

This  invention  consists  in  the  use  and 
employment  of  mechanical  pressure  and 
heat  for  the  pui-pose  named  in  the  title. 

FoRR£ST,  J.  An  improved  mode  rf"  ex^ 
tracting  mitals  from  their  ores.  Patent 
dated  October  16,  1855.    (No.  2312.) 

The  patentee  r<?duces  the  ore  to  small 
pieces,  and  immerses  them  for  a  short  time 
in  a  hot  alkaline  bath,  so  that  they  may 
absorb  a  portion  of  th^  solution.  The 
broken  pieces  are  then  removed  from  the 
bath,  and  subjected  to  a  white  heat  in  a 
muffle  retort,  or  other  suitably  constructed 
furnace.  While  under  this  heat  the  alkali 
will  become  fused,  and,  forming  a  flux,  will 
facilitate  the  fusion  of  the  metallio  matters 
contained  in  the  ore,  and  the  separation  of 
the  precious  metals  from  their  combina-* 
tions.  Another  part  which  this  flux  plays 
is  to  cause  the  small  particles  of  gold  or 
silver  to  agglomerate  in  large  beads  on  the 
surface  of  the  broken  nieces  of  ore,  and 
thus  to  prevent  loss  of  the  precious  metals 
by  sublimation.  The  ore  having  been  sub- 
jected to  a  white  heat  sufllciently  long  to 
reduce  the  gold  to  a  pure  metallic  state,  is 
discharged  into  cold  water,  whereby  it  is 
rendered  very  fragile,  and  capable  of  being 
readily  reduced  to  powder.  The  precious 
metals  may  then  be  separated  by  any  of  the 
ordinary  washing  or  amalgamating  pro- 
cesses. 

Newton,  W.  E.  Improvements  in  the 
construction  rf  fire-arms.  (A  communica- 
tion.) Patent  dated  October  16, 1855.  (No. 
2313.) 

This  invention  consists  in  the  use  of  an 
adjustable  charging  chamber  in  the  breech 
of  the  gun,  and  in  operating  the  same  by 
means  of  a  cam  and  lever  in  combination, 
the  latter  being  also  used  as  the  trigger 
guard,  so  that  by  throwing  the  end  of  it 
forward  it  draws  down  the  charging  cham- 
her,  thereby  bringing  the  latter  into  the 
proper  position  to  receive  the  cartridge  from 
the  cartridge  chamber  or  magazine,  and  by 
reversing  or  throwing  the  end  back  aguin 
to  its  original  position,  it  raises  or  readjusts 
the  charging  chamber,  so  as  to  bring  the 
cartridge  on  a  line  with  the  bore  of  the  gun. 
In  raising  the  chamber  to  this  position,  the 
back  end  of  the  cartridge  is  ent  oflf  and 
discharged  through  an  opening  made  in  the 
breech  of  the  gun,  leaving  the  powder  ex- 
posed to  the  fuse. 

Eraser,  J.    An  improvement  in  the  mamt^ 
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faciure  rf  paptr  or  poper  pulp.  (A  commu. 
nication.)  Patent  dated  October  16,  1855. 
(No.  2816.) 

This  invention  relates  to  a  mode  of  treat, 
log  straw,  grass,  bay,  &c.  These  are  first 
eut  up  into  suitable  lengths,  and  then  sub- 
mitted to  a  solution  of  soda  and  lime  in 
boiling  water,  to  which  is  added  common 
resin.  To  prepare  the  solution  the  paten- 
tee  dissolves  1  lb.  of  soda  or  potash,  in  two 
gallons  of  water;  to  which  lie  adds,  in  small 
quantities  at  a  time,  about  1  lb.  of  common 
lime ;  and  the  liquor  is  first  kept  well  stirred, 
and  then  settled  and  strained ;  and  to  eTery 
100  gallons  of  clear  liquid  2  lbs.  of  common 
resin  must  be  added.  The  mixture  should 
then  be  boiled  again  until  the  resin  is 
dissolved f  and  the  liquor  is  uniform.  Thus 
prepared,  a  vat  should  be  about  half>filled 
with  the  liquor,  and  as  much  fibre  as  the 
liquor  will  thoroughly  saturate  placed  in 
the  vat,  aod  completely  immersed^  The 
whole  should  then  be  boiled  three  or  four 
hours.  The  straw  is  then  to  be  washed 
with  water,  and  it  will  be  ready  to  be  ground 
into  pulp. 

BEsaBMBE.  H.  Jmpr&oementi  in  the  mowifo 
factur*  qfamehors.  Patent  dated  October  17, 
1855.    (No.  2317) 

The  object  of  this  invention  is  to  ensure 
a  union  of  every  part,  by  forming  the 
anchor  in  one  piece,  bv  founding  it  in  steel 
or  molten  scrap  or  malleable  iron. 

Clement,  J.  H.  An  imprwed  break  for 
railwajf  carriages,  parts  qf  which  are  applu 
cable  to  breaks  for  other  purpoaes.  Patent 
dated  October  17,  1855.     (No.  2318.) 

These  improvements  comprise — 1.  The 
principle  of  depressing  powerful  springs  by 
means  of  the  revolution  of  wheels,  and 
making  available  the  reacti(tn  of  these 
springs  by  their  pressure  exerted  on  breaks 
to  stop  the  movement.  2.  The  use  of  one 
series  of  rods  running  the  whole  length  of 
the  train,  capable  of  revolving  by  one  single 
effort,  and  for  the  purpose  of  establitihing 
a  communication  with  the  waggons  that  are 
not  armed,  "  and  of  putting  in  motion 
under  those  that  are  armed  certain  gearing, 
giving  action  to  the  direct  agents,  or  re- 
placing them  in  their  primitive  position,"&o. 

BEiBEM ER,  H.  Improvements  in  the  manu^ 
faeture  ef  raikeap  bars.  Patent  dated  Oo- 
tober  17,  1855.     (No.  2319.) 

Cljims, — 1.  Tbe  running  (while  in  a 
iuaed  or  fluid  state)  decarbonised  or  par- 
iially  decarbonized  iron  into  a  mould,  and 
thereby  obtaining  an  ingot  or  mass  of  iron 
capable  of  being  formed  into  a  rail  or  rail, 
way  bar  by  the  process  of  rolling,  and  the 
making  from  such  ingot  or  mass  of  mal. 
leable  metal  a  rail  or  railway  bar.  2.  Melt. 
ing  puddled,  or  partially  decarbonixed  pud. 
dM  iroQ  ia  onioiU««,  and  then  eaitmg  the 


same  into  ingots,  for  the  purpose  of  forming 
rails  or  railway  bars  by  the  proeesa  ^ 
rolling.  3.  The  melting  and  casting  ec. 
mented  puddled  iron  into  ingots  for  tbe 
purpose  of  forming  rails  or  railway  bars  by 
the  process  of  rolling. 

BBSflSMER,  H.  Improvements  m  the  ma- 
nt^acture  of  cast-steel  Patent  dated  Oe. 
tober  17.  1855.     (No.  2821.) 

The  patentee  construou  a  fumaee,  having 
a  long  rectangrular  chamber,  the  moutb  of 
which  is  on  a  level  with  the  floor  of  tbe 
foundry,  and  the  sides  and  ends  of  which 
are  vertical  and  parallel  to  each  other,  the 
bottom  being  formed  into  an  elevated  lidge 
which  extends  the  whole  length  of  tbe 
chamber.  This  ridge  is  formed  by  the  apex 
of  a  pointed  arch  made  below  it,  and  called 
the  cave.  Along  each  side  of  the  foroaee 
there  are  fire  bars,  which  extend  from  the 
lower  parts  of  the  ridge  for  some  distance 
up  the  vertical  sides  of  the  chamber,  there 
being  no  bars  at  the  bottom  of  it ;  the 
central  part  of  the  ridge  is  flattened,  and 
has  formed  in  it  at  equal  dintances  several 
holes,  into  which  the  lower  ends  of  the  pots 
or  pot-stands  are  placed.  The  top  of  the 
chamber  is  covered  with  large  fire- tiles*  or 
with  an  iron  frame,  in  which  fire-bricks  are 
fixed,  several  openings  being  left  to  afford 
access  to  the  pots.  Along  one  side  of  the 
furnace  there  is  a  row  of  square  holes  lead, 
ing  into  a  chimney.  The  patentee  prefers 
skittle  pots,  with  a  lid  to  each,  and  a  tap. 
ping  hole  in  the  bottom.  They  should  be 
placed  on  a  stand  four  or  five  inehifs  in 
height,  or  their  lower  parts  may  be  elon* 
gated  so  as  to  form  a  stand,  and  fit  the 
holes  in  the  top  of  the  ridge,  so  that  aeeess 
may  be  had  to  the  under  side  of  the  pots 
from  the  cave  below.  The  fuel  used  should 
be  hard  oven  coke,  supplied  from  the  open*  ^ 
ing  on  the  upper  side  of  the  furnace,  and  i 
filling  up  the  spaces  round  the  pots,  and  | 
rising  as  far  as  the  tops  of  them.  The  fire, 
bars  are  below  the  foundry  floor  and  the  air 
for  combustion  is  supplied  from  the  cave. 

Bessemer,  H.  Improvements  m  metai 
beams,  girders^  and  tension  bars,  used  ta  tke 
construction  (f  roofs,  Jtoors,  and  other  parts  ^ 
buildings,  and  in  the  construction  of  vimdmcU, 
and  suspension  and  other  bridges.  Patent 
dated  October  17, 1855.      (No.  2323.; 

Tbe  patentee  puts  refined  or  pig  iron  into 
a  puddling  furnace,  and  there  works  it  in 
the  usual  way,  but  leaves  off  the  opeiation  of 
puddling  before  thewhole  of  the  carbonaceons 
matters  are  driven  off;  or  the  metal  may  be 
puddled  until  thewhole  of  the  carbon  is  driven 
off,  snd  the  powdery  iron  resulting  be  alter, 
wards  converted  into  steel  by  cementation. 
Or  tbe  iron  may  be  otherwise  deearbonised 
and  reduced  to  steel.  In  either  case  the 
metal  is  brought  to  a  complete  atata  of 
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fusion  in  pots  like  those  used  in  tlie  melting 
of  steel.  The  metal  having  been  melted,  he 
casts  it  into  beams  or  girders,  which  are  af- 
terwards annealed  ;  but  when  beams,  girders, 
or  tension  bars  are  required  of  great  length, 
or  are  to  be  Tery  light  in  proportion  to  their 
dimensions,  he  easts  the  fluid  metal  in  iron 
ingot  moulds  and  afterwards  rolls  the  ingot 
to  the  desired  thickness. 

Walton,  W.  H.  An  impr<f9ed  nutehine 
/or  cartUng,  eomhingf  or  preparing  fibrous  sub- 
tianees.  Patent  dated  October  17,  1856. 
(No.  2824.) 

The  principal  parts  of  this  machine  are 
the  following :  1.  Feed  boards  or  aprons 
with  their  feed  rollers,  whereby  the  fibrous 
substance  is  supplied  to  the  machine.  2. 
Carding  cylinders,  being  rotating  cylinders, 
each  cioihed  with  any  suiuble  card  clothing, 
so  a*  to  be  covered  with  teeth,  which  are  in- 
clined forwards  or  in  the  diiection  of  the 
cylinder's  motion  ;  the  fibrous  substance  is 
delivered  from  one  of  those  cylinders  to 
another  until  it  reaches  the  main  carding 
cylinder.  8.  A  rotating  cylinder  called  a 
dolTer.  also  clothed  with  card  clothing,  by 
which  the  fibrous  substance  is  remoted  from 
the  main  carding  cylinder.  4.  A  comb  plate, 
•  whereby  the  fibrous  substance  Is  removed 
from  the  dofler  so  as  to  pass  off  in  the  form 
of  a  sliver  or  a  mass  of  straight  and  parallel 
fibres. 

Bessemer,  H.  Improoemenis  in  th§  ma- 
nv/acture  qf  ordnance,  and  in  the  profeeiilee 
to  be  used  therewith.  Patent  dated  October 
17,  1855.     (No.  2325.) 

This  invention  cannot  well  be  described 
without  reference  to  engravings. 

Bessemer,  H.  Improvements  in  the  manu-^ 
Jaeture  of  railway  wheels.  Patent  dated 
October  17,  1856.     (No.  2827.) 

Claims, — 1.  The  casting  or  founding  of 
railway  wheels  in  decarbonized  or  mal- 
leable  iron.  2.  The  casting  or  founding  of 
railway  wheels  in  molten  steel  or  decarboii- 
ised  iron,  obtained  by  decarbonising  crude 
pig  or  refined  .iron  notil  the  metal  contains 
no  more  carbon  than  is  desired.  8.  The 
founding  a  wheel  or  part  of  a  wheel  of 
mallvable  iron  or  steel  without  the  outer 
tyre  or  fiange,  which  may  be  afterwards 
fixed  thereon,  and  thus  form  a  complete 
railway  wh«el.  4.  The  forming  of  the 
tyres  of  railway  wheels  by  casting  a  ring  or 
hoop  of  malleable  iron  or  of  steel,  of  a  sec- 
tional form  suitable  for  producing  the 
desired  form  of  tyre  by  the  farther  process 
of  hammering  or  rolling.  5.  The  casting 
of  discs  in  steel  or  in  malleable  or  decar- 
bonized iron,  and  rolling  them  between 
plain  rollers,  and  cutting  therefrom  a  loop 
or  ring  of  the  metal,  for  the  purpose  of 
forming  a  wheel  tyre  as  described.  0.  The 
rolling  discs  of  malleable  iron  or  steel  to  as 


to  give  them  a  greater  thickness  towards 
the  central  part  than  at  tbeir  outer  edges, 
when  such  discs  are  used  in  the  manufac 
ture  of  railway  wheels. 

Pitman,  J.  T.  An  improvement  in  fire- 
arms,  (A  communication.)  Patent  dated  Oc- 
tober 17,  1865.    (No.  2829.) 

This  invention  relates  to  the  breech  of 
fire-arms,  and  its  principal  object  is  to  pro- 
duce a  fire-arm  which  shall  combine  facility 
in  loading,  efficiency  in  discharge,  safety  in 
using,  ease  in  cleaning,  and  simplicity  in 
construction.  The  rifle  described  consista 
of  a  barrel,  a  stock,  a  ramrod,  and  a  lock, 
with  the  usual  guards  and  trigger.  The 
breech  of  the  barrel  is  of  the  faucet  variety, 
and  the  plug  or  breech  pin  is  turned  to  open 
or  close  the  breech  by  means  of  a  lever, 
which  shuts  down  upon  the  grasp  of  the 
stock  to  close  the  breech,  and  turns  up  to  an 
erect  position  to  open  it. 

Taylor,  T.  Improvements  in  apparatus 
for  extinguishing  fire  by  means  of  water,  part 
rf  which  is  also  applicable  to  goveminff  tfie 
discharge  of  fiuidt  for  other  purposes.  Patent 
dated  October  17,  1866.    (No.  2880.) 

This  invention  relates — 1.  To  the  appa- 
ratus throngh  which  water  is  discharged, 
and  consists  in  the  adaptation  of  fixed  blades, 
vanes,  or  similar  parts  in  front  of  the  orifice 
thereof,  by  which  means  the  fluid  becomes 
divided,  and  is  caused  to  cover  a  greater  area 
of  the  ignited  surface ;  and  in  order  to  pro- 
tect such  vanes  or  blades  the  patentee  sur- 
rounds  them  with  a  trumpet-shaped  part. 
2.  To  apparatus  for  extinguishing  fires,  and 
also  to  ornamenul  fountains,  and  other  ap. 
paratus  for  spreading  the  fluid,  and  consists 
in  the  adaptation  tiiereto  of  blades  or  vanes 
caused  to  revolve,  and  the  revolution  is 
offeored  by  means  of  the  pressure  of  the  fluid 
as  it  passes  onward  to  be  discharged. 

Adcocr,  J.  Improved  apparatus  for  mea- 
suring and  indicating  the  diitance  travelled  by 
ships  or  other  vessels.  Patent  dated  Octo- 
ber 17,  1855.    (No.  2881.) 

A  description  of  thi^  invention  is  given 
on  page  535  of  this  Number. 

Uardiico,  T.  R.  Improvements  in  combs, 
gills,  and  hackles  used  in  the  preparing  and 
mant^acturing  of  fiax,  silk,  wool,  or  other 
fibrous  substances,  and  in  combs  for  combing 
the  human  or  other  hair.  Patent  dated 
Oetober  17,  1865.    (No.  2832.) 

This  invention  applies  to  .the  construction 
of  gills  snd  hackles,  with  flattened  as  well 
as  with  round  pins  or  teeth,  and  admits  of 
the  fixing  of  flattened  pins  to  their  bars  at 
as  little  coat  as  round  pins.  The  main  fea- 
ture  consists  in  indenting  or  grooving  the 
face  or  faces  of  the  bar  or  strip  of  metal  in- 
tended to  receive  the  pins,  so  that  recesses 
will  be  provided  for  tlie  pins,  which,  when 
inserted  therein,  may  be  secured  in  position 
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by  solderinfT,  or  by  meehahical  pressure,  to 
the  face  of  the  bar. 

JoNBS,  C.  E.  Certain  improvements  in 
machinery  for  raiting  tcater  and  other  liquids, 
by  means  of  a  combination  of  the  principle  ojf 
the  accumulation  of  forcCf  by  compression  of 
air  or  other  eUtstic  ftuidst  and  tfiat  of  centri* 
fugnlforce^  the  more  readily  to  obtain  increased 
mechanical  power  thereby.  Patent  dated 
October  18,  1855.    (No.  2338.) 

This  invention  cannot  be  described  with- 
out  reference  to  the  drawings. 

Wakbfibld,  J.  Improvements  in  tna- 
ehinery  used  in  the  maut^acture  of  scretv- 
blanks,  nails,  pins,  rivets,  and  other  similar 
articles.  Patent  dated  October  18,  1855. 
(No.  2334.) 

Claims, — 1.  The  use  of  adjusting  screws 
or  wedges  for  adjusting  accurately  the 
range  of  motion  of  the  feeding  slide  of 
machines  used  Tin  the  manufacture  of 
screw.blanks,  nailsi  pins,  rivets,  and  other 
similar  articles,  as  described.  2.  The  use 
of  a  relief  lever  or  clutch  applied  to  the  feed 
rod  of  such  machines.  8.  The  use  in  such 
machines  of  adjustable  slides,  for  affording 
a  nearly  continuous  bearing  for  the  wire 
or  rod  to  be  made  into  blanks,  and  thereby 
permitting  the  working  up  of  the  ends  of 
the  wires  or  rods.  4.  The  application  of  a 
counter  or  register  of  the  quantity  of  ar- 
ticles made  to  machines  used  for  the  manu- 
facture of  screw-blanks,  nails,  and  other 
similar  articles. 
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MicKLETHWAiTE,  J.  jIn  improvement  in 
propelling  and  steering  vessels.  Application 
dated  October  15,  1855.     (No.  2301.) 

This  invention  consists  in  propelling  ves- 
sels by  means  of  air  forced  against  the 
water.  In  order  to  steer  vessels,  air  is 
forced  through  a  nozzle  or  pipe,  which  can 
be  so  directed  as  to  turn  the  vessel  as  re. 
quired. 

Kent,  S.  Improvements  in  purifying  and 
measuring  water,  parts  of  which  are  applica- 
ble to  measuring  other  fluids.  Apnlication 
dated  October  15.  1855.    (No.  2303.) 

The  inventor  describes  a  new  apparatus 
for  filtering  the  water,  in  its  passage  from 
the  roofs  of  houses  to  the  cistern  where  it  is 
collected  for  use,  and  for  registering  the 
amount  drawn;  also  certain  combinations 
and  arrangements  of  materials  used  to  form 
the  filtering  beds,  and  a  powdered  compound 
for  the  purpose  of  sofiening  the  water  when 
required. 

Benton,  R.  Improvements  in  obtaining 
motive  power  by  leverage.  Application  dated 
October  15,  1855.     (No.  2304.) 


This  invention  has  for  its  object  the 
means  of  keeping  a  barrel  or  wheel  in  con- 
tinuous motion  by  the  successive  applica- 
tion of  any  even  number  of  levers,  acting 
entirely  independent  of  each  other,  and  in 
eccentric  planes. 

Normandy,  L.  Improvements  in  ike  made 
qf  writing  and  prinUng  music,  tofaeiiitate  the 
study  thereof,  A  communiciiion.  Appli- 
cation dated  October  16, 1855.     (No.  2307.) 

The  inventor  makes  use  of  three  different 
colours  for  the  lines  or  musical  scale.  For 
printing,  by  one  operation,  the  three  colours 
of  the  scale  and  the  notes  of  ransie,  three 
plates  in  relief  are  made  use  of,  one  for  each 
colour.  They  are  placed  one  above  the 
other,  the  upper  one  bearing  the  characters 
and  black  lines ;  the  two  others  having  lines 
only  which  are  engaged  in  narrow  clefs  of 
the  upper  plate,  and  can  be  raised  over  the 
characters  or  be  withdrawn  in  order  to  be 
inked,  each  one  of  a  different  colour.  Then, 
by  a  suitable  mechanical  contrivance,  the 
characters  or  lines  of  the  three  plates  are 
brought  to  their  respective  positions  to  he 
printed. 

Claeijs,  T.  a.  Improvements  in  the  ma- 
nufacture ojf  corks  and  bungs.  Applioation 
dated  October  16,  1855.  (No.  2314.) 
I  In  thin  invention  the  strips  of  cork  are 
first  divided  into  square  rods  or  parallelo- 
P'peds  by  means  of  segmental  eccentric 
Knives,  mounted  upon  rotating  discs,  and 
are  next  carried  to  the  rounding  machine, 
which  gives  them  the  required  cylindric«l 
form. 

Crosslbt,  W.,  and  S.  Beaumont,  /m- 
provements  in  the  manufacture  tfeemenL  Ap> 
plication  dated  October  17,  1855.  (No. 
2316.) 

This  invention  cousists  in  combining  in 
suitable  proportions  litharge,  red  lead, 
whiting,  and  sand.  These  ingredienta  are 
ground  and  mixed  together  to  form  a 
powder,  and  then  mixed  with  boiled  oil  to 
the  proper  consistency. 

Thomson,  W.  Improvements  in  four^ 
wheeled  carriages.  Application  dated  Octo- 
ber 17,  1855.     (No.  2320.) 

This  invention  relates  to  the  arrangement 
of  a  four-wheeled  sleigh  dog-cart,  so  that  it 
can  be  used  either  as  such  or  as  a  sleigh  or 
sledge-bottomed  carriage  for  running  over 
snow  and  ice. 

Mackinlay,  £.  Improvements  in  reeling 
apparatus  for  winding  yam  into  hanks.  Ap- 
plication dated  October  17,  1855.  (No. 
2822.) 

This  invention  relates  to  a  construction 
of  apparatus  rendered  automatic  to  a  greater 
extent  than  heretofore.  In  the  ordinary 
reeling  apparatus  several  ends  of  yams  are 
wound  upon  one  reel,  but  in  this  it  is  pre- 
I  ferred  to  have  a  separate  reel  for  each  end. 
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•o  that  when  the  requirements  of  one  end  of 
yarn  call  for  stopping,  the  stopping  will  not 
affect  the  entire  series  of  yarn  ends.  When 
a  certain  portion  of  a  yarn  end  is  wound 
upon  the  reel,  the  yarn  guide  or  cop  carrier 
shifts  laterally,  so  as  to  separate  the  end  or 
hank  of  yarn  as  wound  upon  the  reel  into 
any  convenient  number  of  skeins.  In  or- 
dinary reeling  apparatus  the  required  shift 
is  effected  by  means  of  a  weight  and  ratchet 
movement,  but  in  one  direction  only,  the 
attendant  having  to  shift  back  the  guide  for 
a  fresh  start  for  each  set  of  ends.  Accord- 
ing  to  this  invention,  however,  this  move- 
ment is  rendered  altogether  self-acting,  and 
takes  place  alternately  in  opposite  direc- 
tions, beint;  effected  by  means  of  a  ratchet- 
wheel  which  is  set  round  a  tooth  at  each 
revolution  of  the  measuring  wheel. 

Halcomdb,  J.  J.  Improvements  in  gates. 
Application  dated  October  17,  1855.  (No. 
2326.) 

This  invention  relates,  1,  to  rendering 
gates  in  some  degree  self-acting.  They  are 
mounted  on  a  central  pillar,  in  the  manner 
of  a  turnstile.  A  constant  tendency  to  turn 
round  is  maintained  by  means  of  a  spring 
acting  on  the  supporting  pillar,  which  is 
wound  up  at  intervals,  or  a  rope  and  weight 
may  be  used  instead  of  the  spring.  The  in- 
vention relates,  2,  to  the  application  of  a 
somewhat  similar  gate  to  railway  crossings. 

Atckbourn,  F.  ^/i  improved  apparatus 
for  brushing  and  cleaning  of  boots,  shoes,  and 
irowsers.  Application  dated  October  17, 
1855.     (No.  2328.) 

For  cleaning  boots  and  shoes  the  inventor 
employs  a  framework  which  supports  a 
spindle,  on  which  are  placed  one  or  more 
sets  of  concnve  brushes.  A  bevelled  pulley 
is  placed  at  one  end  of  the  spindle,  and  the 
necessary  motion  obuined  by  an  endless 
band  from  the  fly-wheel  of  a  steam  engine 
passing  round  the  pulley.  A  trough  contain- 
ing blacking  is  placed  contiguously  to  each 
blacking  brush,  from  which  the  blacking 
brush  is  wetted  by  means  of  a  small  feed 
brush.  For  brushing  trowsera  the  brush 
spindle  is  furnished  with  an  additional  con- 
eave  brush,  and  a  cylindrical  tube  is  placed 
inside  the  leg  of  the  trowsers  for  the  pur. 
pose  of  keeping  them  extended.  * 

Orahau,  J.  Improved  machinery  for 
cleaning  and  dressing  rice  and  other  grain. 
Application  dated  October  18.  1855.  (No. 
2338.) 

In  this  improved  machinery  the  grain 
passes  over  a  succession  of  continuously 
rotating  millstones,  enclosed  in  a  case,  and 
mounted  one  above  the  other  on  a  central 
Tertioal  shaft  The  case  which  encloses  the 
•tones  it  is  preferred  to  make  of  a  dbnical 
form,  and  to  oonstract  it  of  wirework,  or 
perforated  metal     The  grain  in  passing 


from  tbe  upper  to  the  lower  stones  or  po- 
lishers is  conducted  to  near  the  centre  of 
the  lower  stone  or  polisher  by  a  conical 
hopper,  and  it  then  passes  between  the  top 
face  of  that  stone  and  a  fixed  wire  frame, 
and  then  between  the  periphery  of  the  po. 
lisher  and  the  case,  whence  it  falls  to  the 
next  polisher,  and  so  on  throughout  the 
series,  until  it  makes  its  exit  from  the  ma- 
chine as  cleaned  or  dressed  grain.  For  the 
purpose  of  giving  the  grain  a  final  polish,  a 
disc  of  cork  or  wood,  covered  with  sheep- 
skin, is  mounted  on  the  same  spindle  below 
the  dressing  surfaces. 
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Dated  April  7,  1856. 

836.  John  Oedge,  of  Wellington-street  south. 
Strand,  Middlesex.  Improvements  in  tiles  for 
buildings.    A  communication  firom  C.  Pandosy. 

Dated  May  6,  1856. 

loes.  Obed  Blake,  of  the  Thsmei  PUte  Glass 
Works,  Black  wall,  Middlesex,  manager.  Im- 
provements in  applying  practically  tha  principle 
of  internal  reflection  within  transparent  sub- 
stances. 

1064.  WiUiam  Joseph  Cnrtis,  of  Sebbon-street, 
Islington.  Improvements  in  constructing  the 
permanent  ways  of  railways. 

1066.  William  Edward  Newton,  of  Chancerv-lane, 
Middlesex,  civil  engineer.  Improved  mscbinery 
for  making  envelopes.    A  commanieatlon. 

1068.  Richard  Archibald  Broomaa,of  166,  Fleet- 
street,  London,  patent  agent.  A  method  of  treat- 
ing guano  and  other  matters  containing  uric  acid 
and  the  manufacture  f^om  the  products  arising 
ftom  such  treatment,  as  well  as  ITom  uric  add, 
of  new  colouring  matters,  and  the  fixing  and  ap- 
plication thereof.    A  communication. 

Dated  May  13,  1856. 

IISS.  Michael  Hodge  Simpson,  of  Massscltu- 
setts,  U.  S.  Certain  new  and  useful  improvements 
in  machinery  for  combing  wool  or  various  other 
fibrous  snbttancea. 

1124.  Hiram  Tucker,  of  Msssschusctts.  U.S. 
An  improved  spring  sacking  or  foundation  for  a 
bed  mattress,  or  other  like  article* 

U26.  Charles  Booeey,  of  Hollet-street,  Caven- 
dish-square. Improvements  In  music  stands  for 
the  use  of  military  and  other  bands.  A  commu- 
nication. 

1128.  William  Edward  Newton,  of  Chancery- 
lane,  Middlesex,  civil  engineer.  Improved  appa- 
ratut  for  generating  illuminating  gases  fTom  coal 
or  other  substances.    A  communication. 

1180.  William  Edward  Newton,  of  Chancery- 
lane,  Middlesex,  civil  engineer.  The  novel  ap- 
plication of  certain  substances  to  be  employed  in 
printing  upon  woven  or  other  flsbrlcs  and  paper. 
A  communication. 

Dated  May  14,  1856. 

1182.  William  Galloway  and  John  Galloway,  of 
Manchester,  Lancaster,  engineers.  Improvements 
in  machinery  for  rasping,  cutting,  and  chipping 
dye  woods. 

1184.  Joseph  Hadley  BiddeU,  of  Sherhome-lane, 
Bondon,  civU  engineer.  Improvements  in  stoves 
or  fire-places. 
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NoncBs  or  ormmoii  to  pboceed. 


11S6.  JcTMM  Aadrt  DriM,  sf  FstrkroA,  mw 
MaB^ester,  Lancaster.  laiproTemefitt  in  wear- 
inff  bortc-elachs,  bUakeU,  rng^  or  timflar  tkkk 
iiliilaK 

lltt.  Uriah  Icalt,  •T  Caii4ra4«vii,  Middtoaex, 
ci«il  enitiiiecr.  ImproTeaieaU  in  public  earriafea, 
and  Tarioos  parts  of  the  came,  which  parU  may 
he  mcd  lepttsMy.  and  applied  to  v  Afclca  Af  any 
dceeriptian. 

1142.  Charlea  Gthe*a,  of  Drajeott.  Derby,  fen- 
tleman.  ImproTed  macfainenr  for  the  manufae- 
tore  of  brirki.  ttlce,  pipea,  and  o«ber  articles  made 
of  day  or  plastk  malerlals. 

1141.  William  Hotaftie  Harflold,  oT  Penchnrch- 
street,  London.  ImproTements  in  machinery  C^r- 
cuiflnK  and  smoochfnff  the  inrfhces  of  meullic 
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Daied  May  15,  1856. 
114d.  John  Cox,  of   Ivy-bridge  Cottage,  near 
Caerleon,  Monmouthshire,  civil  engineer.     Im- 
provements in  coke  and  coke  nvens. 

1147.  Robert  Walker,  of  Glasgow,  merchant, 
and  Alexander  M'Kenxie.  also  of  Glasgow,  me- 
chanist.    ImpreiTemenis  in  electrie  telegraphs. 

1148.  William  Norris,  of  Liverpool.  Lancaster, 
anchor  mannfnetnrer,  and  Robert  King,  of  the 
same  ^aee,  foreman.    Improremeots  in  anchors. 

1150.  James  Leek,  of  Glasgow,  Lanark,  N.  B., 
bleacher,  and  Alexander  Miller,  of  the  same  place, 
singer.  -  Improvements  in  singeing  textile  fabrics. 

1 151.  Hugh  Greaves,  of  New  Palace-yard.  West- 
minster, civil  engineer.  Improvements  in  the 
permanent  way  of  railways. 

1153  Charles  Richard  Williams,  of  Shiffhal, 
Salop,  termer.  A  new  or  imprnved  im^ement  or 
apparatus  for  the  cultivation  of  land.    . 

1154.  Riehard  Archibald  Broomaa,  of  166, 
Fleet-street,  Lotidon,  patent  agent.  An  improve- 
ment In  stuflSng  seats,  cushions,  fnmltnre,  and 
other  similar  articles.  A  communication  from  P. 
Touben,  of  Paris,  merchant. 

1155.  Samnel  Weston  Moore,  of  Nottingham, 
teee  manafaotanrr.  Improvements  in  dividing 
and  finishing  lace  goods. 

11»«.  WiilUm  Marycharch,  agtfeultaral  imple- 
ment maker,  and  John  GrMths,  engineer,  ef 
Haverfordwest,  Pembroke.  Improvements  in 
hone  raises,  part  of  which  la  applicable  to  two 
wheel  carriages. 

1157.  Matthew  Townsend,  of  Leicester,  fancy 
hosiery  manufaetorer.  Improvements  in  the 
manufacture  of  knitted  fabrics. 

1158.  William  Smith,  of  Salisbury -street.  Adtl- 
pbi.  civil  eitgineer.  A  new  application  of  the 
syphon  as  an  irrigator,  and  a  motive  power 
machine.  A  communication  frsm  Moos.  A« 
Herault,  of  Angers,  Prance. 

Dated  May  16,  n56. 

1161.  William  Henderson,  of  Dunkeld,  Perth- 
shire, gardener.  Improvemetits  in  the  manufac- 
ture of  brooms. 

1164.  Andrew  Barolay,  of  Kilmamoek,  Ayr, 
N.  B.,  engineer,  and  John  Wallace,  of  the  »ame 
place,  gas  collector.  Improvements  in  apparatus 
for  the  manufacture  and  measurement  of  Ulumi- 
nating  gas. 

VmUd  May  17,  1856. 

1166.  Riehard  Coleman,  ef  Chrimtford,  Emov. 
Improvements  In  Implemenu  fbr  ploughing,  hoe- 
ing, and  Bcariiytng  land. 

1168.  Siegerich  Christopher  Kreeft,  of  Fen- 
chureh-street,  London,  merchant.  Improvements 
in  the  manufacture  of  iron  and  steel.  A  com- 
mnnleatloQ. 

1170.  Gttstav  Sctaeurmtnii,  of  Ifewgmte'Street, 
London,  rnniit  pubibher.  ImproVeaMiits  in 
printing  music. 

II7S.  Joban  Jacob  Merer,  of  Tntham  •  strMt. 
MolMworth-ttreet,  Rochdils,  Landttttr.     Im- 


pcoToments  la  machlnny  for  i , 

rounding,  sweep  and  stniglit  flumid 
grooviog.  and  mitveing . 

1174.  Chartoa  Titterton,  ef  Beekamptoa.  Smr- 
rey.  ImprovemenU  in  the  mannfsriura  nf  siac 
and  sine  white. 

1176.  Richard  M'Cloy  and  John  Aar«,  of  Ola*- 
gow,  Laaaik«  maaag«r«.  Improea— la  i»  npsn- 
nfaig  and  twisting  llbrmis  matwfals  mmd  ia  ch« 
machinery  or  apparatus  employed  therein. 

1178.  Geor/e  Carter,  of  Motttegham,  Kewt. 
gen'leman.  Improvements  hi  the  aaode  of  ikr». 
polling  and  steering  vesaels.  ami  in  Urn  appofstas 
and  machinery  applicable  thereto. 

Daied  May  19,  185S. 

1180.  Jeremiah  Brovn,  of  Kings winfard,  Slaf- 
fbrd.  machinist.  New  or  Improved  machinery  to 
be  need  In  she  mannfactnre  of  iron. 

1182.  George  Clark,  of  Great  Cambridte-etien, 
Hackney-road,  Middlesex,  gas  engineer.  Im- 
provements in  the  manufacture  of  illnmlnatia^ 

1184.  John  Klnoersley  Bmythles,  Keaelaftaa. 
park  -  gardens.  ImprovemenU  in  appantns  or 
instruments  for  ascertaining  the  points  of  tha 
compass,  and  the  latitude  and  loagitade  of  a 
pbKc. 


NOTICE  OP  APPLICATION  FOR  FKO. 
LONOATION  OP  PATENT. 

A  petition  is  to  be  presented  to  Her  Mi^esty  in 
Council  by  Thomas  Cardwell,  of  Bombay,  fai  the 
East  Indies,  merehant,  now  of  Msneheeier.  Ibr  a 
prolongation  of  the  Letters  Patent  ier  Enfdaad, 

Emted  to  him  December  15,  1842.  and  of  Lotters 
tent  for  Scotland,  granted  to  him  December  9. 
184 >,  for  "Improvements  in  the  eenstmctlon  ef 
presses  for  con.pressing  eotton  and  other  artid^a.'* 
On  the  5th  July  next,  or  on  the  next  day  ef 
sittlnjr  of  the  Judicial  Committee  of  the  Privy 
CouncQ.  if  it  do  not  sit  on  the  d^  mentioned,  an 
application  will  be  made  to  that  Committee  to  Ss 
an  early  day  for  hearing  the  matters  eoatalMd  ia 
the  said  petition;  and  any  person  desirous  of  being 
heard  in  opposition  mu«t  rnter  a  caveat  to  that 
eflhet  In  the  Prtvy  Council  OIBee,  on  or  before  the 
5ih  July  next. 


NOTICES  OF  INTENTION  TO 
PROCEED. 

(fVoai  /;««  *'Und9n  Gazette;*  June  9rd. 
1856.) 

189.  Charles  Rothwdl.  Improvements  la  self, 
acting  m«*es. 

213.  Patrick  Doran.  Improvements  in  pnea. 
mafic  apparatus  for  raising  sunken  vessels  or  other 
bodies  under  water,  and  for  keeping  afloat  vesseTa 
or  other  bodies  liable  to  sink. 

218.  WillUm  Beaaley.  Improvemeato  la  ms- 
cbmery  or  apparatus  to  be  employed  in  rifUaa  the 
barrels  of  fire-arms  and  ordnance. 

227.  Pierre  Emmantiel  Ou^rlaoC.  Stopploff  l«. 
stantaneoualy  two  railway  trains  running  aMinst 
each  other. 

235.  William  John  Simons.  An  improved  go- 
vernor for  steam  and  other  engines  lequlriof 
0oveniors. 

246.  Attgusto  Mathlen  Maariae  De  BeiRnvte. 
Improvements  in  preparing  coal  forburainff,  and 
in  the  fumsees  employed  in  consuming  such  eoaL 

247.  ftobert  Walter  Winieid.  An  Impivvmient 
or  improventenu  in  the  nannfaeCuie  ef  AeOMt 
bedsteads  and  other  artiplat  of  aatallle  fanten. 
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25S.  Thomu  Fewtter  T¥Ukinton.  ImproTe- 
menta  {n  reaping  and  mowing  machine!. 

254.  John  Lee  Steveni.  ImproTementa  tn  doort 
or  apparatnt  for  regulating  the  aopply  of  air  to 
steam  boiler  and  other  flaet  and  furnaeea. 

277.  Peter  Armand  LecorotedePontainemoreau. 
Certain  Improvements'  in  the  saponification  of 
fktty  matters. 

281.  Henrr  Bettwiek  and  Joseph  Bury.  Certain 
improvements  in  cocki,  taps,  or  valTea. 

289.  James  Timmlns  Chance.  Improvemetils 
in  furnaces  used  for  flattening  glass. 

295.  Alexandre  Tolhausen.  Certala  improve- 
ments  in  machinery  for  picking  carding,  and 
combing  fibrous  substances.    A  communication. 

843.  John  Elce  and  Samuel  Fletcher  Cottam. 
An  improved  mode  of  Inbricatlng  the  spindles  of 
machinery  used  in  preparing  and  spinning  cotton 
and  other  fibrous  maUrlala  revolving  In  a  lifting 
rail. 

372.  Hrnry  Fort  Mitehell. William  Mitchell,  and 
John  Clarkson.  Improvements  in  sewing  ma- 
chines. 

427.  James  Knowles.  Improvements  In  the 
construction  of  metsllic  pistoiit. 

466  Thomas  Ooode  Messenger.  Improvements 
in  boilers. 

488.  Ueiirse  Coates.  Improvements  in  parti- 
tions or  brattices  fur  coal  mines  and  ether  under- 
ground works. 

493.  Francis  Thompson.  An  improvement  In- 
skates. 

5^8.  Robort  Maynard.  Improvements  In  ma- 
chinery for  cutting  and  separating  agricultural 
produce. 

611.  Grand  de  Chateauneuf.  A  hydropneumo- 
metric  gas  meter. 

833.  Frederick  George  Underhay.  Improve- 
ments in  apparatus  for  drawing  off  water. 

903.  William  Routledge.  Improvements  in  the 
construction  of  steam  engine  and  other  boilera  to 
prevent  explosions. 

950.  Jules  Dortet.    An  improved  padlock. 

1065.  William  Edward  Newton,  improved  ap- 
paratus for  eoniioeting  boats  with  their  tackle,  and 
clearing  or  detaching  them  therefrom  when  low- 
ered f^om  on  board  ship  into  the  water.  A  eom- 
munication. 

1066.  William  Edward  Newton.  Improved  ma- 
ehlnery  for  making  envelopes    A  communication. 

1068.  Richard  Archibald  Brooman.  A  method 
of  treating  guano  and  other  ma'ters  eontaining 
uric  acid  and  the  manufacture  from  the  products 
arising  from  soeh  treatment  as  well  as  fiom  urie 
add,  of  new  colouring  mstters,  and  the  fixing  and 
application  thereof.    A  communication. 

1102.  Richard  Archibald  Brooman.  An  im- 
provement In  cranes.    A  eommunleatlon. 

1116.  Richard  Whytock.  Improvements  In  ap- 
paratus to  faciUtata  the  printing  of  larns  or 
threads. 

1122.  Michael  Hodge  Simpson.  Certain  new 
and  useftil  improvements  in  machinery  fbr  comb- 
ing wool  or  various  other  fibrous  substancei. 

1124.  Hiram  Tucker.  An  imptoved  spKng 
Backing  or  foundation  for  a  bed  mattress,  or  other 
likr  article. 

1125.  Alexander  Parkea.  An  improvement  in 
preparing  materials  for  and  In  waterproofing  and 
coating  woven  and  other  fabriest  paper,  leather, 
and  other  substances. 

11S6.  Jerome  Andrd  DrIeu.  Improvements  la 
weaving  horae-cloths,  blankett,  rugs,  or  similar 
thick  materials. 

1148.  WilliaiB  Crofla.  Improvementa  la  the 
manufhctore  of  laee  and  other  weavtngs. 

1144.  Wiliism  Horatio  Harfleld.  Improvements 
in  machinery  f'>r  cutting  and  smoothing  the  sur- 
faoes  of  ti  otallie  nuta.   A  communication. 

115).  Samuel  Weston  Moure.  Impruvemeats  in 
dividing  and  flalshing  laee  goods. 

1162.  William  Henderson.  Impnvomenta  in  the 
manufacture  of  brooms. 
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'AMERICAN  MACHINE  FOR  MAKING  HOLLOW  BRICKS. 

The  improvement  illustrated  by  the  accompanying  engraving  (on  the  pre<»eding  page) 
18  a  machine  for  forming  and  pressing  what  are  known  as  "  hollow  bricks."  These  eon* 
sist  of  bricks  made  of  the  usual  materials  and  in  the  common  form,  but  with  an  ohlong 
aperture  pressed  through  their  centres,  fipeeimens  are  shown  in  the  engraying  at  the  foot 
of  the  machine. 

In  the  present  machine  the  elay  ouff  of  which  the  bricks  are  formed  is  placed  in  the 
hopper,  A,  wlience  it  falls  into  the  movable  box,  B ;  the  latter  has  a  reciprocating  move- 
ment,  and  alternately  comes  forward  oyer  the  mould,  C,  and  then  returns  back  to  the  posi- 
tion seen  in  the  cut.  Box  B  has  an  open  bottom,  and  slides  on  the  table,  C^;  when,  there- 
fore,  box  B  comes  forward,  some  of  tlie  clay  contained  within  falls  into  and  fills  mould,  C ; 
the  box  tlien  returns  beneath  hopper,  A,  and  receives  a  new  load  of  clay,  while  the  plunger, 
D,  comes  down  and  presses  the  clay  into  the  mould,  C,  with  tremendous  force.  Plunger 
D  is  attached  to  a  frame,  which  moves  up  and  down  in  the  frame  of  the  machine ;  the 
plunger  frame  is  operated,  as  will  be  seen,  by  the  toggle  joint  levers,  B,  which,  in  their 
turn,  are  connected  by  pitman  and  crank  to  the  driving  part  of  the  machine.  The  brick  is 
thus  pressed  with  great  power. 

Within  the  mould,  C,  there  is  another  plunger,  (not  shown)  which,  at  the  proper'moment 
rises,  and  throws  up  the  pressed  brick  level  with  table,  C\  so  that  it  can  be  removed. 
This  secondary  plunger  is  operated  by  pinions,  F  F,  which  move  suitable  racks.  Motion 
is  communicated  to  the  machine  through  band  wheel  O,  the  various  parts  being  connected 
and  made  to  operate  at  the  proper  instant  by  means  of  gearing  and  other  devices. 

This  machine  is  simple,  strong,  operates  with  great  rapidity,  is  very  convenient,  presses 
the  brick  in  a  very  direct  and  6ure  manner,  leaves  all  the  edges  sharp,  &c  It  is  the  inven- 
tion of  Messrs.  M.  and  J.  H.  Buck  snd  Co.,  of  Lebanon,  N*  H.,  from  whom  farther  in- 
formation  can  be  obtained.  Measures  have  been  tak#n  to  secure  a  patent — Scieni^ 
American, 
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Ik  making  a  few  comments  on  Mr.  Ather- 
ton's  letter  in  our  last  Number,  we  beg  again 
to  assure  him  that  we  entertain  i^  very  deep 


Tonnage  Registration.  Our  object  in  the 
remarks  we  have  made  on  this  question  hss 
been  the  elucidation  and  confirmation  of 
truth.  We  took  up  Mr.  Atherton's  Essay 
in  no  hostile  spirit — quite  the  contrary  i  bnt 
felt  compelled,  from  our  convictions  (for 
which  we  have  a  right  to  claim  as  maeh 
honesty  as  Mr.  Atherton  would  demand  for 
his),  to  express  our  dissent  from  a  con- 
siderable portion  of  it 

Comparing  the  letter  wl^ich  we  laif  week 
inserted  with  that  Essay,  we  cannot  help 
congratulating  Mr.  Atherton  upon  the  ma- 
nifest  improvement  which  has  taken  place 
in  his  opinions,  although  they  are  still  far 
from  being  faultless.  We  have,  however, 
reason  to  complain  of  his  mode  0/  express- 
ing himself  on  several  occasions ;  probably 
the  meaning  conveyed  to  others  is  not  that 
wliich  was  intended,  but  the  effect  is  the 
same,  whether  intended  or  not  For  in- 
stance, we  are  told  that  we  are  **  cotulrained 
to  acknowledge,  and  at  the  same  time  palli. 
ate  the  insufficiency  of  the  law  of  1854." 
Now,  what  is  it  that  "constrains"  us  to 
offer  any  opinion  ?    Mr.  Atherton' 1  words 


would  imply  that  we  have  put  ourselves  into 
the  attitude  of  an  advocate,  and  that  «e  are 
unwilUng  to  make  any  adnUssion  that  might 
seem  to  tell  for  him.  This  is  a  "  gratui- 
tously assumed  oonclasion"  on  his  part; 
and  if  he  wishM  credit  for  honesty — ^which 
we  ate  by  no  means  inclined  to  refuse — ^we 
may,  as  we  have  said,  at  least  claim  equal 
credit  for  it  ourselyes, 

Mr.  Atharton  complains  that  we.  In  eono- 
mon  with  many  others,  have  misunderstood, 
and  so  misstatedt  the  purpose  of  his  paper, 
and  hava  oonsequentiv  attributed  to  him 
conclusions  which  he  disavows.  If  this  be 
so,  he  has  no  one  to  thank  but  himself  for 
such  misoonoepttons.  For  instanee,  it  ap- 
pears  now  that  he  had  no  fault  to  find  with 
"internal  roomage"  as  one  element  of  re- 
gistration, and  still  less  with  the  *<Mcd^*' 
of  measurement  which  he  regards  as  a  mere 
"question  of  details"  although  he  doec 
entertain  ap  opinion  with  regard  to  the  re- 
lative merits  of  Mr.  Peake*s  and  Sterling's 
rule,  about  which  we  shall  have  something 
to  aay  hereaAer.  Oar  notion  of  what  Mr. 
Atherton  meant  was  derived  from  suoh  pa- 
ragraphs as  the  following  :*-"  In  the  first 
place,  let  us  inquirje  what  is  the  meaning  of 
the  term  ionneigt,  as  made  use  of  in  ship. 

fling  registration  under  the  now  existing 
aw,  namely,  the  Mercantile  Shipping  Act 
of  18S4  X  what  matter  of  fact  or  measwable 
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TMlitiei  does  tbe  term  tonnage  eignifir! 
has  the  icnnage  of  a  ahip  any  ipeoifto  rela- 
tion either  to  the  dispUeement  of  the  ship 
or  the  nett  tons'  weight  of  cargo  the  ship 
will  carry,  or  the  quantity  of  cargo  a  ship 
will  hold  t  does  the  registered  Umnage  oor- 
reotly  answer  any  porpose  as  the  hase  of 
calculation  in  commerce,  or  «  prwentlmg 
jUcal  imposition  T  does  it  equitably  con- 
stitute the  base  of  building  contracts  T  or 
answer  any  useful  purpose  in  scientific  in- 
quiry, as  aflbrding  elementary  data  available 
for  determining  the  relative  locomotive 
merits  of  ships  7  Finally,  does  the  regis- 
tration of  tonnage^  under  the  existing  law, 
afford  any  information  whereby  cupidity 
and  recklessness  in  the  loading  of  ships  can 
be  officially  exposed  or  checked  in  a  man- 
ner conducive  to  the  safety  of  property  and 
life  7  Such  are  the  points  which  we  pur- 
pose inquiring  into;  and  if  the  present 
system  of  tonnage  registration  does  not 
fulfil  these  requirements,  it  is  purposed  to 
submit  to  the  consideration  of  the  Society 
of  Arts  such  suggestions  as  may  conduce  to 
the  attainment  of  these  objects." 

We  need  scarcely  observe  that  the  paper 
consists  in  proving  that  the  "present  sys- 
tem" does  NOT  fulfil  these  requirements, 
and  suggestions  are  ofibred  accordingly. 
As  regards  the  mode  of  measurement  again, 
which  we  are  now  told  is  a  mere  matter  of  de- 
tail, our  readers  shall  hear  what  Mr.  Atherton 
has  to  say  in  the  following  passage,  almost 
before  he  has  fairly  entered  on  his  subject, 
and  judge  whether  we  have  misstated  him. 
"  Under  this  Act  of  18/{4i,  a  system  of  ton- 
nage admeasurement,  based  on  internal 
capacity,  but  reduced  by  a  factor  (divisor 
100),  in  order  that  the  aggregate  of  tonnage, 
as  measured  by  this  new  law,  might  corre- 
spond with  the  aggregate,  if  measured  by 
the  old  law,  has  now  become  the  law  of  the 
land;  and  although  this  commission  com- 
menced iu  labours  under  the  avowed  and 
recorded  declaration,  **  that  it  is  desirable  to 
establish  an  easy  practical  mode  of  admea- 
surement,'* the  specification  merely  of  the 
outline  of  the  system  of  admeasurement,  as 

{trescribed  by  the  Bill  of  1854,  occupies  no 
esa  than  ten  clauses  in  the  Act ;  and  the 
detail  of  working  out  the  calculations,  to  be 
properly  understood  and  not  done  by  rote, 
demands  a  course  of  laborious  mathematical 
study.  This  system  being  merely  the  ap- 
plication  of  mathematical  routine  to  the 
curvature  of  bodies,  ita  accuracy  may  be 
admitted ;  but  the  prescribed  detail  of  in- 
structions to  meet  various  sites  of  ships  and 
various  peculiarities  of  construction  have 
been  made  so  multifarious  as  to  complicate 
the  application  of  the  system,  and  to  render 
the  practical  operation  whereby  the  results 
are  obtained  a  mystery,  unintelligible  to 
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everybody  excepting  those  who  make  it  a 
professional  study." 

Pretty  plain  speaking  this ;  and  yet  Mr. 
Atherton  is  astonished  that  Mr.  Moorsom 
(not  we)  designated  his  paper  a  *' con- 
demnatory harangue." 

Again :  *<  The  inveteraey  of  blind  habit 
cannot  be  better  illustrated  than  by  the  fact 
that  the  old  rule  for  calculating  tonnage, 
without  reference  either  to  depth  of  hold  or 
draught  of  water,  withstood  the  declared 
condemnation  of  several  successive  Par- 
liamentary commissions,  and  continues  to 
be  pertinaciously  made  use  of  to  regulate 
ship-building  contracts,  and  the  purchasing 
of  Mips  in  mercantile  dealings,  and  even  by 
Government  authorities,  though  legally 
superseded  in  1854  by  Act  5  and  6  William 
iy„  c.  56,  which  thus  twenty  years  ago 
prescribed  and  legalised  a  totally  new  sys. 
tem  of  tonnage  admeasurement  based  on 
ordinates,  as  hereinbefore  referred  to,  which 
system  failed  to  be  popularlv  adopted  on 
account  of  its  complication  ;  but  neyerthe- 
less  a  far  more  complicated  extension  of  the 
same  system  has  now  been  introduced  by 
the  Merchant  Shipping  Bill  of  1854. . . 
Popular  education  has  doubtless  of  late 
yean  made  great  progress ;  but  still  we  have 
scarcely  arriyed ,  at  such  a  state  of  pro- 
ficiency as  to  render  it  advisable  that  our 
tonnage  admeasurement,  so  constantly  put 
in  requisition  by  every  merchant,  should  be 
the  solution  of  the  mathematical  problem 
for  the  rBducHon  of  partUlehpipedons  by  reef- 
anguiar  co-ordinate*.  Were  the  new  measure- 
ment of  1854  honestly  called  by  this  its 
proper  name,  it  would  not  be  listened  to  for 
one  moment ;  the  very  name  would  expose 
itt  but,  instead  of  being  thus  designated,  it 
Is  called  Sterling's  simple  and  easy  system 
of  admeasurement  Undoubtedly  Sterling's 
reduction;  of  parallelopipedons  by  rectan- 
gular  co-ordinates,  like  the  calculation  of 
eclipses,  may  be  simple  and  easy  to  those 
who  perfectly  understand  it,  but  a  mystery 
to  ihoM  who'  do  not,  and  very  likely  to  be 
bungled  by  those  who  attempt  to  apply  it  in 
ignorance  of  the  principles  mvolved." 

Such  was  Mr.  Atherton's  "  declared  con- 
demnation" of  Sterling's  rule  on  the  16th 
of  January.  On  the  27  th  of  May  the  same 
gentleman  considers  '*  the  mode  of  measure- 
ment a  question  of  detail."  He  has  "  no 
desire  to  depreciate  Sterlhig's  rule,"  and 
is  surprised  at  our  directing  so  much  of  our 
reader's  attention  to  it  We  congratulate 
him  on  his  change  of  opinion,  but  we  really 
must  demur  to  his  including  this  among  the 
^  gratuitously  assumed  conclusions  "  which 
it  appears  we  have  been  pleased  to  represent 
as  the  purport  of  his  paper,  and  have  so 
misstated  his  case. 

As  regards  his  imputed  attack  on  the 
B  B  2 
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■hipping  interests,  we^  have  already  ex- 
pressed our  opinion  tbat  he  intended  no 
serious  charge  ^^ainst  them.  He  now  de- 
nies that  his  words  are  capable  of  any  such 
construction,  and  we  do  not  doubt  his  sin- 
cerity in  this  declaration.  Mr.  Atherton, 
howerer,  must  have  far  less  experience  in 
the  ways  of  the  world  than  we  give  him 
credit  for,  if  he  is  unaware  that  far  more 
serious  damage  can  be  done  to  a  reputation 
by  an  apt  introduction  of  it  into  the  com- 
pany of  characters  about  which  there  oan 
be  no  mistake,  than  by  any  direct  imputa- 
tion. And  we  must  say,  that  when,  djtropos 
to  the  subject  of  registration,  boroughmon- 
geringf  opposition  to  free  trade,  fraudulent 
declarations  of  dividends,  to  say  nothing  of 
the  imputed  corrupt  resistance  to  reform  by 
the  professions  of  law,  physic,  and  divinity, 
are  brought  upon  the  ttqns,  the  shipping 
interests,  who  are  not  conscious  of  their  im- 
puted  short  coming,  naturally  feel  aggrieved 
at  being  placed  in  such  questionable, 
or  rather  unquestionable  company.  It  is 
more  in  what  is  implied  than  in  what  is 
decidedly  said,  that  the  <*  insult"  was  felt 
to  consist  However,  with  the  ample  ex- 
planations  of  Mr.  Atherton,  the  parties  con- 
cerned would  be  unreasonable  not  to  be 
satisfied. 

Our  remarks,  be  it  observed,  went  only 
to  the  point,  that  the  necessity  and  the  ad- 
vantage to  the  public  of  a  change  of  regis- 
tration had  not  been  established  on  such 
reasonable  grounds  as  to  afford  any  parallel 
between  the  shipping  interests  and  other 
notoriously  corrupt  bodies  declining  to 
petition  for  their  own  reform.  But  is  it  not 
assumed  that  this  necessity  and  advantage 
have  been  incontestably  established  in  the 
whole  paragraph  complained  of— especially 
in  the  peroration  t — "What right  or  reason, 
then,  have  we  to  expect  that  the  shipping 
interests  will  voluntarily  petition  the  legis- 
lature for  an  effective  system  of  registra- 
tion, throwing  open  the  my tterUt  rf  their  craft 
vnih  a  view  to  the  public  good  f  *' 
I  {Then,  again,  Mr.  Atherton  hardly  states 
the  case  fairly,  when,  in  disavowing  the 
conclusions  which  have  been  erroneously 
attributed  to  him,  he  says,  "  For  instance, 
by  my  paper  I  did  not  object  to  internal 
roomage  as  one  element  of  tonnage  regis- 
tration ;  but  I  upheld  it  as  indispensable  to 
a  complete  system  of  registration." 

To  state  the  case  fairly,  Mr.  Atherton 
ought  to  have  told  us  the  relative  importance 
of  the  registration  of  the  "  internal  room- 
age"  as  at  present  by  law  established, 
and  as  it  would  be  in  accordance  with  his 
own  suggestions.  By  the  Law  of  1854,  the 
internal  roomage,  divided  by  100,  constitutes 
the  tonnage  of  the  ship  on  which  '*  harbour 
dues,  pilouge,  light  dues,  and  the  like  are 


to  be  assessed."  According  to  the  proposed 
system,  the  registration  of  "  iutemal  room- 
age"  is  of  very  minor  importance,  and 
might  be  entirely  omitted  with  little  or  do 
inconvenience.  It  would  scarcely  be  misaed. 
Mr.  Atherton  suggests  in  his  paper,  that  ike 
« <  builders*  measurement,'  which  is  also  to 
indicate  the  sise  of  the  ship  on  which  the 
various  dues  are  to  be  assessed,  abould  be 
determined  by  taking  the  product  of  the 
external  length  and  breadth  as  measured 
at  the  regulation  deep  draught  water-line 
multiplied  by  the  internal  depth  of  the 
hold,  and  divided  by  100,"  eonected  by  t 
suitable  factor,  "  according  as  the  intended 
ship  may  be  proposed  to  be  built  with  full 
lines  burdensome  for  cargo,  or  finer  lines 
more  adapted  to  speed."  The  noui  issue, 
therefore,  is  necessarily  raised  between  these 
two  measurements — ^for/scoi  purposes:  and 
as  the  greater  part  of  Mr.  Atherton'a  paper 
is  directed  against  the  established  measure- 
ment as  suitable  for  thie  purpate,  we  do  not 
think  that  gentleman  has  much  reason  to 
complain  of  "gratuitously  aasamed  con- 
clusions "  on  our  part,  or  of  the  term  **  con- 
demnatory harangue"  against  the  Merchant 
Shipping  Law  of  1854,  applied  to  his  paper 
by  Mr.  Moorsom. 

Any  one  perusing  his  letter  in  our  last 
number,  and  not  well  -  acquainted  with 
his  original  paper  of  January  16th,  would 
go  away  with  the  impression  that  he  left  in- 
temal  measurement  to  perform  pretty  moeh- 
the  same  functions  as  at  present,  only 
suggesting  other  matters  "  in  addition." 
Whereas  the  real  question  is  the  mueh- 
vexed  question  between  external  and  imtermal 
measurement  as  the  basis  for  levying  light 
and  other  dues  1 

By-the-bye,  as  Mr.  Atherton  is  so  exact- 
ing  in  his  requirement  that  the  term  ton- 
nage, as  made  use  of  in  shipping  regiatra- 
tion,  (and  he  will  scarcely  deny  that  levying 
dues  is  one  of  its  principal  uses,)  ahoold 
*'  signify  "  some  "matter  of  factor  meaanr- 
able  reality;"  what "  matter  of  fact  or  mea- 
surable reality,"wemay,in  our  torn,  inquire, 
does  the  proposed  builders'  meaaurement 
represent,  "having  two  external  elementsi 
and  one  internal  t 

\  As  for  the  admetume  which  it' seems  we 
have  made,  of  which  Mr.  Atherton  certainly 
is  not  inclined  to  throw  away  the  benefit, 
we  really  went  further  than  he  states ;  we 
allowed  that  the  present  mode  of  measure- 
ment was  only  the  teeond  beet  reaonree  of 
the  Government,  who  had  been  foiled  m 
their  attempt  to  legalize  an  equitable  system 
of  external  measurement.  They  fall,  how- 
ever,' Tcry  far  short  of  an  admiasios 
of  airthe  "  grounds  on  which '  Coryphaeus' 
the  agitator  based  his  <  oondemnatosy 
harangue.'  "   That  worthy  gentlemao  i 
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hare  strangely  forgotten  bis  own  paper— or 
must  give  credit  to  others  for  a  very  short 
memory — or  he  would  tell  our  readers  that 
the  assumed  encouragemeut  to  shipowners 
to  dangerously  overload  their  yessels  held 
out  by  the  present  registration  was  one  only 
among  many  other  grounds  on  which  his 
"  condemnatory  harangue  "  was  based.  We 
have,  for  inatanee,  first  of  all  the  "  oompH- 
cation"  of  the  rule  itself,  which  was  stated 
to  be  unintelligible  to  all  but  professional 
persons,  and  such  as  to  render  its  applica- 
tion  abortive ;  this,  too,  subsequently  en- 
larged  upon  as  we  have  already  shown. 
Next  we  had  the  "  assumed "  misapplica- 
tion of  the  term  *'  tonnage  "  as  applied  to 
"  roomage  "  and  not  to  "  weight "  or  burden. 
Thirdly,  the  assumed  insufficiency  of  the 
guarantee  given  by  the  new  rule,  or  "  in- 
ducement to  builders  tending  to  improve- 
ment in  the  form  or  build  of  shipping." 
Fourthly,  its  incompetency  to  afford  data 
for  the  comparison  of  the  loeoMofitw  merits 
of  ships—to  say  nothing  of  an  ''assumed" 
ambiguity  in  the  term  tonnage  itself  as  de- 
fined by  law,  which  we  showed  to  be  a  mere 
creation  of  Mr.  Atherton's  brain.  All 
these  points  were  jointly  and  severally,  and 
**  verbosely,"  aye,  verbosely,  descanted  on, 
as  most  cogent  reasons  for  substituting  Mr. 
Atherton's  propositions  for  the  present  law, 
wbich,  if  we  are  not  egregiously  mistaken, 
was  the  true  purport  of  his  paper.  He  now, 
however,  limits  his  observations  to  one  only 
of  these  points,  viz.,  the  encouragement 
given  to  the  dangerous  overloading  of  ships, 
on  which  ground,  in  consequence  of  our 
admissions,  he  thinks  himself  safe. 

He  joins  issue  with  us  on  our  state- 
ment, uiat  a  vessel  of  1000  registered  ton- 
nage may  safely  be  considered  by  the  owner 
to  be  capable  of  bearing  1,000  tons  weight. 
This  he  answers  by  an  "  assertion,"  of  the 
truth  of  which  he  gives  us  no  means  of 
judging,  that  tbe  safe  loading  of  two  ships 
of  Uie  same  nominal  tonnage  may  vary  m 
the  proportion  of  dO  to  5,  and  that  whOe  one 
vessel  of  1,000  tons  may  safely  carry  1,600 
tons' weight  of  cargo,  and  in  addition  1,500 
tons  by  measurement  of  light  cargo— in  all 
8,000  tons — another  may  safely  carry  only 
500  tons  weigbt  We  may  well  let  this 
assertion  go  for  what  it  is  worth ;  for  our 
part,  until  we  have  some  data  in  its  favour 
to  rely  upon,  we  withhold  our  assent 

A  vessel  of  1,000  registered  tonnage  has 
an  iniemal  capacity  of  100,000  cubic  feet. 
1,500  twt  wHght  of  cargo  represents  a  dis- 
placement  of  52,500  cubic  feet  of  water ; 
and  15,000  tons  of  light  cargo  at  40  feet  to 
the  too,  represents  a  displacement  also  of 
52,500  cubic  feet;  so  that  the  whole  dis- 

{ilaeement  of  such  a  vessel  between  the 
ight  and  loi^  draughts  is  1Q5,000  cubic 


feet  — 5,000  feet  more  than  its  internal 
measurement!  To  this  we  most  make  a 
considerable  addition  for  the  light  displace- 
ment The  vessel  in  question  must,  there- 
fore,  have  an  enormous  deference  between  its 
external  and  internal  measurement  —  an 
unheard-of  thickness  of  scantling  to  carry 
so  much  weight,  and  that,  too,  at  a  safe  dis- 
tance below  the  deck!  The  other  poor 
ship,  which  may  carry  500  tons  tpeight, 
is  limited  to  a  difference  of  displace- 
ment of  17,500  cubit  feet;  and  yet  their 
internal  space  is  the  same!  Credat  Ju- 
dautf  Now,  we  have  asserted  that  a 
ship  of  1,000  nominal  tonnage  may  be 
lairly  reckoned  upon  for  carrying  1,000 
ton*  weight  of  goods.  This  is  allowing  only 
85,000  cubic  feet  of  sea-water  for  the  dis- 
placement of  such  a  vessel  between  the 
load  and  light  draughts !  This  is  so  much 
within  bounds  that  we  might  safely  have 
ventured  upon  a  higher  figure. 

Mr.  Atherton  has  made  up  his  mind, 
however— in  spite  of  the  admissions  of  all 
men  practically  interested  in  this  matter, 
that  the  present  law  does  afford  a  fair  basis 
for  levying  tolls — that  this  shall  only  be 
done  at  the  price  of  safety.  Nothing,  then, 
will  serve  him  but  to  represent  our  "  ships 
as  sunk  or  water-logged,  deck  awash,  full 
it  may  be  of  dead  men's  bones,"  in  order 
to  secure  equity  in  levying  tolls — a  pre- 
cious condition  of  things  indeed !  which 
may  be  applicable  enough  for  his  model" 
ship  of  1,000  nominal,  but  3,000  real  ton- 
nage, but  which  we  utterly  repudiate. 

It  does  not  seem  to  have  struck  Mr. 
Atherton  that  possibly,  without  sinking 
ships,  there  may  be  a  toterabltf  fair  propor- 
tion between  the  whole  internal  measure- 
ment and  the  displacement  when  fully 
loaded,  not  varying  for  difierent  ships 
so  mucb  as  5  or  even  2}  per  cent — the 
nearest  approximation  to  correctness 
which  he  himself  aims  at 

Now  with  regard  to  fixing  the  load  water- 
line,  we  are  'told  that  hundreds  of  ships  are 
instanced  by  Finoham  in  which  the  limit  of 
draught  or  load-line,  as  proposed  by  the 
constructor,  is  specified  and  recorded  ^in 
feet  and  inches  as  the  contemplated  limit  of 
loading.  Granted.  A  large  proportion  of 
these  shipS|  unless  our  memory  fails  us,  are 
vessels  of  war.  Now  we  speak  under  cor- 
rection, for  we  cannot  expect  to  have  the 
same  information  on  this  point  as  a  Govern- 
ment officer,  whose  duties  necessarily  make 
him  acquainted  with  these  matters ;  but  we 
are  under  the  impression  that  the  fixing  of 
the  load  water-line  is  necessary  in  ships  of 
war,  not  so  much  to  create  a  limit  for  the 
safe  loading,  as  to  keep  th^  batteries  at  a 
proper  distance  above  the  water.  We  have 
heatd  it  whispered— wo  still  speak  under 
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correction — that  it  wm  not  at  all  an  un- 
common  thing,  in  the  reign  of  the  late  sur- 
'  veyor  of  the  navy,  to  hear  of  Yesaels  con- 
atrueted  for  a  definite  load-dranght  being 
inlmersed  several  feet  beyond,  and  yet  no 
danger,  or  suspicion  of  danger,  to  the  srfeiy 
of  the  ship  resulted. 

In  the  case  of  merchant  vessels,  the  con- 
structor doubtless  would  consider  that  the 
ship,  if  immersed  only  as  far  as  his  proposed 
deep-draught  water-line,  would  display  her 
good  qualities  in  the  highest  degree ;  but 
we  question  whether  he  would  presume  to 
say  that  it  would  be  dangerous  to  load  her 
more'  deeply.  Indeed,  we  question  whether 
it  would  be  an  easy  matter  to  find  a  con- 
structor who  would  take  on  his  shoulders 
the  responsibility  of  fixing  such  a  limit'  At 
all  events  we  believe  we  are  right  in  assert- 
ing that  no  such  quality  is  now  attached  to 
the  constructor's  load  water-line.  That  the 
difficulty  (we  do  not  say  impossibility^  of 
fixing  a  limit  to  the  safe  immersion  of  ships 
is  red,  and  not  entirely  attributable  to  **  the 
cupidity  of  ship-owners  and  ship-char- 
terers," Mr.  Atherton  might  have  satisfied 
himself  by  the  reflection,  that  after  all  his 
inquiry  and  research,  he  is  unable  to  sug- 
gest any  nearer  limit  than  one-/otir/A,  or 
one-J^th,  or  one-tixth  of  the  beam  below  the 
deck.  We  are  left  in  a  state  of  uncertainty 
whether  in  all  cases  the  distance  is  proposed 
to  be  some  one  of  these  proportions,  to  be 
settled  by  ''consultative  deliberation,"  or 
whether  all  these  are  to  be  used  according 
to  circumstances.  One  would  imagine, 
however,  that  a  long  ship,  with  compara- 
tively small  breadth,  would,  for  safety 
require  the  waterAlne  at  a  greater  distance 
below  the  deck  than  a  shorter  ship  with  a 
fuller  beam.  Mr.  Atherton's  suggestion, 
if  adopted,  would  give  exactly  the  opposite 
result. 

We  repeat,  we  only  instance  this  to  show 
how  dimcult  it  must  be  to  fix  this  line, 
since  such  is  the  only  suggestion  that  has 
occurred  to  the  mind  of  Mr.  Atherton,  who 
is  giving  anxious  attention  to  the  whole 
question. 

As  regards  the  operation  of  the  new  law, 
Mr.  Atherton  has  not  touched  the  real  point 
at  issue.  We  maintain  that  the  dnty  of 
government  is  to  levy  its  tolls  on  vessels 
fairly,  without  giving  an  undue  preference 
to^  any  particular  type  of  build.  This  is 
unquestionably  done  by  the  new  system  of 
basing  these  payments  on  the  actual  intemai 
measurement.  Whether  a  ship  is  built  **  with 
fVill  lines  burdensome  for  cargo,  or  with 
finer  lines  more  adapted  for  speed,"  its 
exact  internal  measurement  is  taken  as 
the  basis  of  levying  the  payments:  and  a 
builder  or  owner  is  therefore  not  obliged  to 
think  of  anything  but  the  form  most  suit- 


able for  his  own  pnrposes,  in  order  to  i 
the  requirements  of  the  law.    This  rarely 
is  as  much  as  can  fairly  be  demanded. 

We  have  now  briefly  discussed  the  prin- 
cipal points  brought  forward  in  Mr.  Ather. 
ton's  letter  occasioned  by  our  review  ;  and 
affatn  we  congratulate  him*-on  oomparison 
of  this  with  his  former  "recorded"  view — 
on  the  important  modifications  which  have 
taken  place  in  his  opinions,  which  leave  as 
room  to  hope  that  he  may  ultimately  return 
to  a  sound  state  of  mind  on  tonnage  ad- 
measurement 

Our  readers  will  remember  how  anxioai 
Mr.  Atherton  was,  that  our  note  on  tonnage 
measurement  should  he  republished  with 
all  the  corrections  which  had  unfortunately 
been  rendered  necessary  by  its  accidental 
admission  without  a  finiu  editorial  revision. 
We,  and  probably  our  readersy  expected 
some  strictures  on  it    We  are,  howeverp 

f ratified  to  find,  that  Mr.  Atherton  can 
nd  nothing  to  say  against  it  He  qnalifiea 
this  tacit  approbation,  however,  by  a  oom- 
parison  of  it  with  "  Mr.  Peake's  system," 
which  we  are  told  deserves  the  preference, 
'*  on  the  score  of  superior  applicability  and 
facility  of  being  mentally  understood  by 
the  operator,"  and  that  it  includes  a  closely 
approximate  measurement  of  the  curved 
spaces,  whether  convex  or  concave ;  whereas, 
by  Sterling's  rule,  "  no  notice  whatever  is 
taken  of  the  curved  j^ortions  above  referred 
to;  Peake's  system  is  therefiore  the  more 
correct  of  the  two." 

Now  we  do  most  sincerely  trost  that  Mr. 
Atherton  has  formed  his  judgment  on  other 
questions  brought  prominently  before  the 
public  in  his  paper,  and  his  subse«)ueat 
additions  to  it,  on  more  reliable  data,  than 
he  has  brought  to  bear  on  this  subject 
We  assert — and  are  ready  to  prove  if 
necessary — that  Sterluig*s  rule  is  applicable 
to  the  measurement  of  the  curved  spaoes, 
whether  convex  or  concave,  by  which  the 
real  form  of  a  ship  between  the  extremi. 
ties  of  the  ordinates  of  measurement  difibrs 
from  a  straight  line ;  and  that,  taking  no* 
tice  of  these  portions  of  the  ship  is  by  no 
means  a  peculiarity  of  "  Mr.  Peake's  ays- 
tern."  We  presume  that  the  curve  of  sec- 
tions, as  explained  in  Mr.  Peake's  little 
work  in  Weale's  Rudimentary  Series,  pub- 
lished  in  1849,  is  that  alluded  to.  At  all 
events,  we  do  not  know  of  any  other  pub- 
lication of  his  which  contains  a  more  elabo- 
rate  exposition  of  his  *'  system,"  or  a  differ. 
ent  '*  system."  For  a  complete  alueida- 
tion  of  this  mode  of  measurement,  we  refer 
our  readers  to  p.  Ifi,  of  the  little  work  re- 
ferred to. 

i  After  the  statements  of  Mr.  Athtrtoo, 
our  readers  will  be  surprised  to  hoar  tlut 
Mr.  Peake  divides  the  length  of  his  ship 
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into  a  definite  number  of  e^utU  parts,  at 
usual}  and  takes  the  Tertical  sections  at 
each  of  the  points  of  the  dirision,  the 
artat  qf  which  h$  aUeuhtes  strictly  in  oc- 
eordance  with  the  received  r%k.  It  is  here 
that  the  diTersenoe  from  the  usual  method 
takes  place,  lie  takes  a  base  line,  which 
he  lays  down  to  a  certain  scale,  to  denote 
the  length  of  the  ship,  and  at  each  point  of 
division  sets  off  lines  at  right  angles  to  this 
to  a  fixed  scale/  ]j|roportionai  to,  and  there- 
fore representatiTO  of,  Uie  areas;  and 
through  the  extremities  of  these  ordinates 
he  draws  a  cnnre^  which  is  the  curve  of 
sections^  Now,  with  all  this,  we  find  no 
fault  whatever.  On  the  contrary,  the  re- 
presentation  of  the  solid  contents  pf  the 
ship  by  means  of  this  curve  is  attended 
with  several  advantages.  But  the  method 
by  which  that  measurement  is  effected  can- 
not so  unreservedly  meet  with  our  approba- 
tion. The  length  being  divided  into  two 
equal  parts,  and  the  ordinate  to  the  ourve 
drawn  at  the  middle  point,  bv  joining  the 
extremity  of  this  ordinate  with  each  extre- 
mity of  the  length,  the  figure  is  divided 
into  two  equal  uiangles,  and  two  areas  con- 
tained between  the  curve  of  sections  and 
the  chords  before  drawn.  These  two  curvi- 
linear areas  are  considered  as  portions  of 
common  parabolas,  and  so  the  calculation 
is  effected. 

According  to  Sterling's  rule,  the  curves 
drawn  through  the  extremities  of  each  of 
three  consecutive  ordinates  is  a  parabola, 
which  evidently  givea  a  closer  approxima- 
tion than  Mr.  Peake*s  rule.  Thus,  if  A  B 
be  the  length,  C  its  middle  point,  and  C  D 
proportionate  to  the  area  of  the  section  at 
C,  A  P  D  Q  B  the  curve  of  sections,  the 
area  A  B  D  is  divided  by  A  D,  B  D,  into 


two  equal  triangles,  A  C  D,  BOD,  and 
two  curvilinear  areas,  A  P  D,  D  Q  B  ; 
these  latter  are  supposed  to  be  parabolas. 
Now,  it  is  evident  that  if  A  C  be  of  con- 
siderable length,  thia  suppoaition  cannot  be 
made  without  sensible  error.  If,  however, 
£  K,  F  P  be  two  ordinates  ol  the  eurve  or 
"representative  areas"  at  moderate  equal 
distances,  C  E,  £  F,  P  R  D  might  be 
taken,  without  sensible , error,  to  be  a  para- 
bola; and  so  for  other '  portions,  Peake's 
method  of  curves  of  sections,  so  far  as  any 
i>eculiarity  in  the  measurement  goes,  Is 
therefore  decidedly  teee  eeneet  than  Ster- 
ling's rule.     The  independent   metsure- 


ment  of  the  appendages,  as  they  are  called, 
t.  e.  tliose  portions  of  the  vessel  (as  part  of 
the  stem,  stern-post,  and  keel)  which  are 
not  bounded  by  curves,  belongs  to  no  rule  * 
in  particular. 

Unless,  therefore,  we  are  grievously  mis- 
informed with  respect  to  Mr.  Peake's  curve 
of  sections,  nothing  ean  be  more  opposite 
to  the  truth  than  Mr.  Atherton's  ascription 
to  the  measurements  made  by  means  of  it, 
as  proposed  by  Mr.  Peake,  of  the  advan- 
tages of  superior  accuracy,  applicability, 
and  intelligibility.  On  the  contrary,  when 
the  operator  has  once  become  familiar  with 
the  mode  of  calculating  an  area  (which  he 
has  to  do  for  all  the  sectional  areas  on  Mr. 
Peake's  method),  all  he  has  to  do  bjr  Ster- 
ling's rule,  is  to  apply  this  same  method  for 
the  summation  of  the  areas  to  obtain  the 
cubic  contents  i  whercM  Mr.  Peake  re- 
quires him  to  lay  off  the  representative 
areas  accurately  to  a  scale,  to  draw  a  fair 
curve  through  them,  and  then  to  obtain  the 
greatest  distance  between  the  two  chords 
and  the  curve  by  trial ;  and  all  this  to  re- 
sult in  a  measurement  decidedly  less  accn. 
rate  than  would  be  obtained  by  following 
the  usual  rule. 

If  we  are  mistaken  in  Mr.  Peake's  me- 
thod, we  shall  be  glad  to  have  our  error 
pointed  out ;  but  this  is  certainly  what  we 
gather  from  his  little  book  in  Weale's 
Series. 


ON  LAROfi  BELLS  AND  BBLL 

MACHINERY. 

(OnUimied/rompdge  609.) 

Resumed  Discussion  at  jthe  Ordinary  OenC' 
ral  Meeting  qf  the  Royal  Institute  ^ 
BrUish  JrehUects,  Feb.  llih,  18^6, 

I  do  not  partieipate,  oontinned  Mr.  Ba- 
ker,  in  the  fears  expressed  by  some  gentle- 
men that  one  bolt  would  not  stand  the 
atrains  of  a  heavy  bell  in  a  state  of  oscilla- 
tion;  whatever  the  strains  may  be,  it  is 
evidently  quite  possible  to  make  the  bolt 
strong  enough  to  resist  them»  and  the  sofll- 
oiency  of  a  single  bolt  is  still  more  obvious 
in  the  case  of  bells  that  are  to  remain  sta- 
tionary, like  those  intended  for  the  clock 
tower  of  the  Palace  of  Westminster.  Hung 
in  this  manner,  such  bells  could  be  frequently 
and  easily  turned  round  their  vertical  axes, 
and  the  wear  occasioned  by  their  enormous 
clappers  and  hammera  spresd  round  their 
sound  bows.  If  the  fourteen  ton  Westminster 
bell  is  hung  in  the  manner  shown  on  Uie 
drawing  now  exhibited  by  Mr.  Deniion,*  it 

90   *  See  fllostraUen  given  on  psge  405. 
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will  be  a  much  more  difficult  matter  to  turn 
it  about  ib  Tertical  axia  than  ii  perhapa  at 
ail  contemplated.  It  is  ridiculous  to  sup- 
pose that  such  a  bell  can  be  slewed  simply 
by  the  hands  of  a  few  men.  In  order  to  ac- 
complish this  operation,  a  quantity  of 
tackle,  screw  jacks,  and  in  all  probability, 
planks  and  staging  will  be  necessary ;  and 
taking  into  account  the  time  and  labour 
requisite  to  hoist  these  to  the  top  of  a  very 
high  tower,  to  move  the  bell,  and  then  to 
remove  and  lower  the  tools,  tackle,  &c.,  we 
shall  find  the  operation,  under  the  most  fa- 
vourable circumstances,  attended  with  very 
considerable  expense.  It  would  be  much 
better  to  slew  a  bell  once  every  six  months 
than  once  in  ten  years  as  has  been  pro- 
posed, and  a  fourteen  ton  bell  might  be 
fitted  with  a  permanent  apparatus  for  doing 
this,  without  interfering  with  or  stopping 
the  striking  of  the  clock,  for  much  less 
money  than  it  would  take  to  move  the  bell 
once  without  it. 

It  was  mentioned  by  Mr.  Ashpitel  in  the 
discussion  last  year,  that  *'  he  had  observed 
at  Rome  that  the  clapper  was  hung  so  as 
to  have  some  play  round  the  sound-bow, 
and  not  to  strike  always  on  the  same 
point"  I  have  observed  the  same  thing 
myself  in  foreign  bells,  but  it  would  not  do 
for  the  clappers  of  a  peal  of  bells  to  have 
any  lateral  motion,  because  they  would  not 
then  clapper  with  any  degree  of  accuracy. 
I  have  recently  been  very  positively  in- 
formed that  in  breaking  up  old  bells  for  re- 
casting, it  is  firequently  discovered  that  they 
have  been  cracked  in  the  crown  by  the 
oxidation  of  the  piece  of  iron  cast  in  them, 
from  which  the  clapper  is  suspended.  A 
bell  cast  on  my  plan  would  never  thus  be- 
come cracked. 

Mr.  R.  C.  Nichols,  visitor,  read  a  paper 
containing  some  investigations  into  the 
nature  and  amount  of  the  dynamical  forces 
arising  during  the  motion  of  a  large  bell, 
and  proceeded  to  explain  the  formulas 
which  he  had  obtained  for  the  direct  strain* 
upon  the  bolt  or  bolts  supporting  a  bell  in 
motion ;  the  vertical  thrust  and  horizontal 


•  S- 


;  2  «r  ^(1  -  cos  /3)  -  19  COS  /3, 

Li 


where  8  Is  the  direct  itiain  on  the  bolt  or  bolts, 
Uf  the  weight  of  the  bell,  O  the  dUtance  of  the 
centre  of  gravity  of  the  bell  flrom  the  %xU  of  sus- 
pension, and  Li  the  radius  of  oeclllation  of  the 
whole  moving  mass,  including  stock,  Arc. ;  fi  the 
angle  the  bell  has  passed  through  ttam  rest  in  the 
highest  nositioD.  The  maxiflsam  value  of  8  oc- 
curs in  the  lowest  positions  of  the  bell,  and  is 

S-«r(l-t.4^). 


strain  *  upon  the  gudgeons ;  the  transTerse 
strain  f  upon  the  bolt  or  bolts  snpportiii^  a 
bell  during  the  motion;  and  the  greatest 
amount  of  strain  on  any  part  of  a  cylindri* 
cal  section  of  the  top  of  the  bell  measuring 
the  tendency  to  tear  out  the  boas. 

In  a  previous  discussion,  the  direct  strain 
upon  the  bolt  or  bolts  supporting  a  bell  in 
motion  was  suted  to  be  six  times  the  weight 
of  the  bell ;  but  while  it  was  shown  that  it 
could  never  amount  to  five  times,  it  would 
be  found  that  in  actual  cases  it  rarely,  if 
ever,  exceeds  four  times  the  weij^ht.     Tlie 
horizontal  strain  upon  the  gudgeons  ia  of 
importance,  as  the  measure  of  the  foiee  tend- 
ing to  pull  the  framing  to  pieces  and  to 
cause  oscillations  of  the  tower.  The  amount 
and  direction  of  the  horizontal  strain  on* 
dergo  remarkable  fluctuations  during  tfew 
motion  of  the  bell.    It  is  at  first  a  thraat 
which  becomes  a   maximum  at  an   angle 
with  the  vertical  of  26"  44';  diminishes  to 
nothing  at  48*  1 1' ;  increases  again  to  its 
greatest  value  at  124^  y,  and  again  be- 
comes nothing  at  the  lowest  position ;  pass- 
ing through  a  series  of  values  equal  and 
opposite  to  these  as  the  bell  ascends  on  the 
opposite  side.    The  equation  for  the  hori- 
zontal strain  indicates  one  advantage  ob- 
tained by  letting  the  bell  into  the  stock, 
namely,  the  diminution  of  the  horizontal 
strain;  the  importance  of  which  fact  will 
be  appreciated  by  architects. 

The  transverse  strain  upon  the  bolt  or 
bolts  supporting  a  bell  during  the  motion 
is  for  a  bell  hung  on  Mr.  Baker's  principle, 
and  perhaps  in  most  cases,  of  even  greater 
importance  than  the  direct  strain.  It  is  at 
its  maximum  value  in  the  horizontal  posi- 
tion  of  the  bell. 

The  effect  upon  the  bell  tending  to  pro- 
duce fracture  is  a  combination  of  the  eflect 
of  the  direct  and  transverse  straina.  The 
measure  of  that  tendency  is  the  strain  per 

•     Sa^w^  2j  (2  sin  p^Z  sin  p  cos/3), 

where  S  a  is  the  horlsontal  strain  on  the  godgeoos, 
•Pi  the  weight  of  the  whole  moving  mass,  and  G^ 
the  distanee  of  its  centra  of  gravity  from  the  axis 
of  suspension.  The  maximum  value  of  89  Is 

304  «x^  which  occurs  when  ^-lll^*  y,  er 
Li 

23J»57'. 

t  The  moment  of  the  transverse  strsln 

Pp-sin/3{G(l-^)-hD(l-^)  } 

when  L  is  the  radius  of  oscillation  of  the  bell,  D 
the  distance  of  the  point  at  which  the  transverse 
strain  is  to  be  ascertained  fmm  the  axis  of  sus- 
pension (messured  In  the  opposite  dlrseilon  ftosa 
G).  The  maximum  value  of  Pp  occurs  In  the 
horizontal  position  of  the  bell,  and  is 

Pp-.{g(1-^)+D(1-^)} 


^'  Uagmila*. 

^  superficial  inch  on  that  part  of  the  section 

ft  of  the  bolt  which  is  subjected  to  the  highest 

t|  tension.*    The  greatest  amount  of  strain 

lai  on  any  part  of  a  cylindrical  section  of  the 

■  top  of  the  bell,  measuring  the  tendency  to 

tear  out  the  boss,  is  represented  by  a  similar 
r  equation.f 

1!  These  formulae  being  applied  to  the  case 

^  of  a  bell  of  two  tons  weight,  represented  by 

I.  Mr.  Baker's  model,  the  maximum  direct 

t:  strain  on  the  bolt  supporting  the  bell  is 

t  found  to  be  12,281  lbs.,  or  6  tons,  9^  cwt,  or 

t  less  than  three  times  the  weight  of  the  bell ; 

I  the  maximum    horisontal    strain    on    the 

K  gudgeons  5,497  lbs.  or  about  2  tons,  9  cwt 

I  The  moment  of  the  transverse  strain  at  the 

I  top  of  the  boss  is  equal  to  that  of  a  weight 

,  of  1,439  lbs.  acting  through  the  centre  of 

,  gravity  of  the  bell,  and  is  therefore  somewhat 

,  less  than  one-third  of  the  effsct  which  would 

,  be  produced  by  the  weight  of  the  bell  if  sus- 

,  tained  in  a  horisontal  position  by  means  of 

(  a  force  applied  to  the  wheel  or  stock.    The 

grestest  strain  per  auperflcial  inch  which 
,  would  arise  in  any  part  of  the  section  of  the 

bolt  during  the  motion  of  the  bell  would  be, 
with  a  four-inch  bolt,  7,486  lbs.,  nearly 
,  8  tons,  7  cwt.,  about  one-eighth  of  the  break- 

ing strength  of  wrought  iron.  The  maxi- 
mum strain,  per  superficial  inch,  on  any 
part  of  any  section  of  the  top  of  the  bell, 
the  thickness  of  the  top  being  li  inch,  the 
diameter  of  the  boss  9  inches,  is  548  lbs. 

The  breaking  strain  of  bell,  metal  may  be 
taken  at  above  ten  tons  per  inch  of  section ; 
there  can  therefore  be  little  danger  of  tear- 
ing out  the  boss. 

In  the  5  cwt  bell  exhibited  at  Paris  by 
Mr.  Baker,  the  weight  of  the  bell  and  clap- 
per  is  about  567  lbs.,  and  the  greatest 
direct  strain  on  the  bolt  2,126  lbs.,  nearly 
8}  times  the  weight,  the  maximum  hori- 
zontal strain  on  the  gudgeons  1,162  lbs. 
The  transverse  strain  is  little  more  than 
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one-eighth  of  that  which  would  arise  if  the 
bell  were  forcibly  retained  in  ^  horizontal 
position  by  a  pressure  applied  to  the  wheel 
or  stock.  The  maximum  strain  per  super- 
ficial  inch,  arising  on  any  part  of  the  sec- 
tion of  the  bolt  immediately  above  the  boss, 
is  1,821  lbs.  or  about  17}  cwt  The  maxU 
mum  strain  on  any  part  of  the  crown  of  the 
bell  is  .846  lbs.  The  small  amount  of 
transverse  strain,  in  this  case,  compared 
with  the  other,  arises  partly  fVom  the  com- 
parative lightness  of  the  stock  and  wheel 
(about  one-eighth  of  the  weight  of  the  bell, 
while  in  the  former  case  their  weight  was 
nearly  one-fourth),  and  partly  from  the  bell 
being  less  sunk  into  the  stoclE. 

Without  applying  the  formula  to  more 
oases,  it  may  be  considered  sufficiently 
evident  that  bells  may  be  hung  with  perfect 
security  in  jthe  manner  recommended  by 
Mr.  Baker.  Whatever  may  be  the  strain 
upon  the  bolt,  its  dimensions  may  be  pro- 
portioned accordingly,  so  as  to  sive  it  any 
required  strength,  and  it  should  be  ob- 
served that  its  power  of  resisting  the  trans- 
verse strain,  which  is  the  most  important 
one,  increases  with  the  cube  of  the  dia- 
meter. 

Bells,  however,  which  are  not  intended 
to  be  swung  require  much  slighter  support, 
the  strain  being  limited  to  the  dead  weight 
of  the  belL  If  this  were  not  the  case,  the 
proposed  mode  of  hanging  the  great  bell  at 
Westminster  would  be  very  objectionable. 
It  appears  that  it  is  intended  to  rest  with  a 
flange  on  a  number  of  hooka  made  at  the 
ends  of  bolts.  Now,  every  one  is  aware 
that  a  bent  rod  of  wrought  iron  will 
straighten  with  a  strain  many  times  less 
than  that  sufficient  to  rupture  it  Still, 
provided  these  hooks  be  sufficiently  nume- 
rous and  strongly  made,  there  was  no  reason 
to  suppose  that  the  bell  would  be  actually 
unsafe.  Although  Mr.  Denison  had  not 
expressed  a  very  flattering  opinion  of  Mr. 
Baker's  system  of  bell -hanging,  he  had  paid 
Mr.  Baker  the  highest  compliment,  by 
adopting  the  essential  principle  of  his  in- 
vention. With  a  view  to  remedy  the  evils 
resulting  from  the  clapper  constantly  strik- 
ing the  bell  in  the  same  point,  Mr.  Baker 
proposed  to  hang  bells  upon  an  axis,  in 
suqh  a  manner  that  they  might  be  readily 
turned  round,  so  as  to  present  in  succession 
to  the  blows  of  the  olapper  every  part  of  the 
sound-bow.  He  recommended  that  thia 
should  be  done  by  banging  the  bell  upon  a 
single  central  bolt,  certainly  the  simplest 
and  best  mode  of  effecting  the  object;  but 
in  the  speoiflcation  of  his  patent,  he  also 
claims  the  hanging  of  a  bell  upon  an 
'*  axis  oast  on  to  the  top  of  the  crown." 
This  is  the  mode  adopted  by  Mr.  Denisom 
The  {details  of  his  plan,  which  are  bjr  nd 
meaoa  an  impr«veiiient»  are  not  described 


«       A     ^/B«c«+l«C« 
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where  &«  is  the  greatest  strain  per  rap.  ineh 
on  anj  part  of  the  tection  of  the  bolt,  2c  the  dia- 
meter of  the  bolt,  and  A,  B,  C,  are  constants  de- 
termined by  the  equations 

w     L/®-w 
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^{a(i.^)^D(i.^)}. 

.  a_A^v/B«c«+C« 

t  »5 --r 5-3 — » 

c  a  c*  a 

where  8«  Is  the  greatest  strain  per  sup.  inch 
on  any  part  of  a  given  elTColar  eeetton  of  the  top 
of  the  beU.  the  ladins  of  whkh  is  c,  d  the  thick- 
new  of  the  top  of  the  bell,  sad  A,  B,  C  are  deter- 
mined by  the  sane  equations  as  bslbre. 
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in  Mr.  Baker's  BpeeificatioD,  but  the  gene- 
ral principle  of  Buspending  a  bell  upon  a 
circular  projection  or  axis  in  such  a  man- 
ner that  the  bell  may  be  turned  round,  is 
most  distinctly  claimed. 

(To  be  coHiimied,)        ]; 


TOLSON'S  CLOTH  PATENT. 

Ths  following  is  a  copy  of  the  judgment 
of  the  Lord  Chancellor  referred  to  in  our 
Number  for  May  10th,  page  441.  It  is 
from  the  abort-hand  notes  of  a  reporter,  and 
possesses  many  features  of  interest. 

The  Lord  Cbancbllor  i — ^There  is  cer- 
tainly no  duty  that  the  holder  of  the  Great 
Seal  has  to  discharge,  and  which  he  dis- 
charges with  less  satisfaction  to  himself, 
than  the  deciding  of  the  question  of  whether 
or  not  he  shall  authorise  the  putting  of  the 
Qreat  Seal  to  letters  patent  for  an  inven- 
tion; because  what  he  has  to  determine, 
when  such  an  application  for  letters  patent 
is  resisted,  is  entirely  in  the  dark,  and  ad* 
visedly  and  intentionally  in  the  dark :  whe- 
ther or  not,  there  is  a  prim4  faeU  ground 
for  supposing  that  the  invention  is  but  a 
colourable  infringement  of  something  that 
is  the  invention  of  another,  or  that  is  known 
generally  to  the  public,  and  therefore  as  to 
which  no  patent  ought  to  be  granted.  That, 
I  say,  is  a  most  unsatislHctory  duty,  and 
one  which,  I  fairly  state,  I  never  discharge 
with  entire  satisfaction  to  myself. 

In  the  first  place,  the  subject  matter 
which  one  has  to  deal  with  is  matter  which 
lawyers  are  not  at  all  better  qualified  than 
other  persons,  and  perhaps  in  general  not  so 
nearly  well  qualified  as  other  persons,  to 
decide  upon  ;  namely,  upon  scientific  miU 
ters  as  to  which  we  ean  only  take  Uie  in- 
formation, as  well  as  we  ean  oatoh  it,  from 
the  affidavits  filed  on  the  one  side  and  on 
the  other. 

Now,  here  what  I  have  to  decide  is,  whe- 
ther or  not  a  case  has  been  made  to  induce 
me  to  withhold  the  Great  Seal  to  letters 
patent  to  these  gentlemen,  Messrs.  Tolson 
and  Irving,  who  seek  for  letters  patent  for 
an  invention  for  improvements  in  giving  a 
metallic  lustre,  aa  it  is  oalled,  to  fabrics. 
There  have  been  several  inventions  for  this 
purpose.  Three  have  been  oalled  partiou- 
larly  to  my  attention ;  and  in  the  year  1854 
(probably  there  may  be  many  otheri,  but  in 
the  year  1854)  the  gentlemen  who  are  now 
oppoaing,  Messrs.  Schisohkar  and  Calvert, 
obuined  their  letters  patent,  wliich  is  thus 
described  :-^''  Our  invention  consists  of  a 
mode  or  modes  of  improving  the  colours  of 
certain  textile  fabrics  and  yams  made  of 
wool  or  silk,  or  a  mixture  of  wool  and  silk, 
or  made  of  a  mixture  of  both,  oir  eidier  of 
those  materialBwith  otlttr  fibrous  nuterials, 
by  imparting  a  lustra  ov  liiftrout«ppeaf«M« 


to  such  fabrics  or  yarus.  To  effect  this 
purpose,  we  impregnate  the  fibres  of  the 
fabrics  or  yarns  with  a  sulphate  or  an  oxide 
of  copper,  lead,  or  bismutn,  and  then  sub- 
ject the  fabrics  or  yarns  so  impregnated  to 
the  action  of  steam  charged  or  mixed  with 
a  sulphuretted  hydrogen  gas;"  and  then 
there  is  a  long  description,  three  or  four 
pages  of  description,  as  to  the  mode  in 
which  this  is  done — by  plunging  it  into  a 
bath,  as  it  is  called,  ana  washing  it  in  a 
number  of  other  ingredients. 

Now,  with  regard  to  the  present  applica- 
tion,  it  is  an  application,  as  far  aa  we  can 
get  at  it,  on  which  we  are  quite  in  the  dark 
as  to  what  the  exact  particulars  are ;  but  it 
appears,  to  a  certain  extent,  to  be  the  same, 
because  it  is  an  invention  '<  for  imparting  a 
metallic  lustre  to  fabrics  and  yams,   by 
boiling  them  in  solutions  of  siJphate  or 
oxide  of  copper,  or  a  salt  or  oxide  of  lead, 
zinc,  or  silver,"     Now,  then,  to  that  extent 
there  is  very  much  the  same  process  as  is 
adopted  bv  Messrs.  Schischkar  and  Calvert, 
because  they  **  impregnate  the  fibrea  of  the 
fabrics  or  yams  with  the  sulphate  or  an 
oxide  of  copper,  lead,  or  bismuth."     These 
present  appellants  had  not  that;  but,  on 
the  other  hand,  they  had  zinc  and  silver, 
which  Messrs.  Schisohkar  and  Calvert  had 
not;  but  both  of  them  began  by  saying, 
"  We  impregnate  the  fibres  of  the  fabrics  or 
yarns  with  a  sulphate  or  an  oxide  of  copper 
or  lead;"  and  this  present  application  is 
founded  upon  the  suggestion  that  they  sub- 
jeot  the  fabrics  and  yarns  to  solutions  of 
sulphate  or  oxide  of  copper,  or  a  aalt  or 
oxide  of  lead,  zinc,  or  silver.    To  thftt  ex- 
tent, undoubtedly,  there  is  no  doubt  a  per- 
fect similarity.    I  do  not  suppose  that  can 
be  disputed.     But  what  is  suggested  is,  and 
very  likely  with  entire  truth,  that  though  it 
is  the  foundation  of  what  is  done,  yet  that  is 
not  in  truth  a  matter  whieh  forma  a  sub- 
stantial  part  of  the  invention.   That  is  what 
must  be  alleged  on  the  part  of  the  appel- 
lant ;    but  that  the  real  invention  is  that 
which  follows,  in  which  Messrs.  Schischkar 
artd  Calvert  say  that,  after  having  done  this, 
"  they  subject  the  fabrics  or  yams  so  im- 
pregnated to  the  action  of  steam,  charged 
or  mixed  with  sulphuretted  hydrogen  gas ;" 
whereas    in    the    specification,    which    is 
couched  in  somewhat  daik  terms,  in  order 
that  it  may  be  concealed  from  the  public,  I 
suppose,  they  say  they  proceed  to  dye  these 
fabrics  when  subsequently  acting  upon  such 
goods  with  hyposulphite  of  soda,  potash,  or 
ammonia.     Now,  what  is  suggested  as  the 
true  invention  is  in  this  "  acting  upon  the 
goods,"  as  it  is  called,  with  the  hyposulphite 
of  soda,  potash,  or  ammonia.    What  is  said 
on  the  part   of  Messrs.  Schischkar    and 
Calvert  is,  that  b  substantially  and  exactly 
what  they  d^i  becauao  acting  upon  these 
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goods  with  the  hyposulphite  of  soda,  potash, 
or  ammonia  will  only  act  upon  it  hy  gene- 
rating sulphuretted  hydrogen  gas,  which  is 
the  mode  in  which  we  act  according  to  our 
speeifleation* 

Now,  the  question  is,  whether  that  is 
suhstantiaUy  the  same  thing.  This  ques- 
tion  has  been,  (not  as  between  the  present 
appellants  and  Messrs.  Schischkar  and 
CalTert  directly,  but  as  between  the  present 
appellants  and  Messrs.  Barlow,  who  seems 
to  me  to  be  in  some  degree  connected  with 
Messrs.  Sohischkar  and  Calvert,)  referred  to 
a  soientifio  gentleman,  Dr.  Miller ;  and  Dr. 
Miller  reported  that  <*the  resolt  of  this 
(that  is,  the  mode  in  which  Messrs.  Tolson 
proposed  to  conduct  their  manufacture)  is, 
the  formation  of  a  metallic  sulphuret  in  the 
fibre,  owing  to  the  decomposition  of  the 
hyposulphites  at  a  high  temperature;  but 
the  mode  of  applying  the  sulphur  is  quite 
distinct  from  that  directed  by  Mr.  Barlow." 
Mr.  Barlow  is  alone  mentioned  there ;  but 
he  goes  on  to  say,  **  It  is  neither  in  the 
form  of  tulphmetted  hydrogen  nor  of  a 
volatile  eompomid  of  sulphur." 

Now,  although  that  applies  in  terms  only 
to  Mr.  Barlow,  yet  unquestionably  that 
covers  also  Messrs.  Schischkar  and  Cal- 
vert, because  Messrs.  Schischkar  say  they 
"  subject  the  fabrics  or  yarns  to  the  action 
of  steam,  or  mixed  with  sulphuretted  hy. 
drogen  gas  ;"  therefore  I  think  that  the  re- 
suit  of  Dr.  Miller's  report  ecrtainlv  is  that 
there  is  a  substantial  difference  in  the  mode 
of  acting  upon  the  fabric  after  it  has  been 
plunged  in  this  solution,  and  in  the  mode 
in  which  that  acting  takes  place  in  the  pro- 
posed  process  for  which -Messrs.  Tolson  are 
seeking  a  patent,  and  the  mode  in  which,  as 
he  says,  Mr.  Barlow  efibcts  the  object.  I 
think  that  must  be  taken  also  to  cover  the 
mode  in  which  Messrs.  Schischkar  and 
Calvert  obtain  tliis  result. 

Now,  that  is  the  whole  case  that  I  have 
to  decide  upon ;  and  the  question  is,  whe. 
ther,  in  that  state  of  things,  I  ought  or 
ought  not  to  direct  the  letters  patent  to  be 
scaled.  In  my  opinion,  I  think  I  must  di- 
rect them  to  be  sealed ;  and  for  this  reason, 
that  although  I  am  by  no  means  otherwise 
than  alive  to  the  observation  that  it  is  a  fal- 
lacy to  say  I  do  no  injustice,  for  I  may  do 
great  injmtice,  or  at  least  injustice — I 
must  not  call  it  injustice,  but  great  hard- 
ship  to  the  present  patentees,— if  thitf  is  an 
infringement,  they  no  doubt  have  a  legal 
remedy  (but  it  is  a  troublesome  and  ex- 
pensive remedy) ;  on  the  other  hand,  if  I 
refuse  this  grant,  which,  after  all,  is  a 
matter  in  some  degree  of  favour,  I  entirely 
shut  out  the  appellants  from  the  oppor- 
tunity of  contending  at  a  future  time,  when 
they  are  using  this  invention,  that  it  is  sub- 
stantially different^  and  therefore  one  upon 


which  there  is  no  legitimate  ground  for 
disputing  the  application.  I  think,  there- 
fore, that  I  must  grant  the  prayer  of  this 
.  petition  ;  but  I  shall  grant  it  with  no  costs 
at  all,  because  it  is  a  very  complicated 
matter.  I  simply  order  the  letters  patent 
to  be  sealed. 


IM- 


COPE     AND     COLLINSON'S 

PROVED  LOCK. 
An  improved  lock,  ^presented  in  the 
accompanying   engravings,  has  jnst  been 
registered  by  Messrs.  Cope  and  Collinson, 
of  Birmingham. 
Fig.  1   is  a  view  of  the  interior  of  the 
Fig.  I. 


lock ;  fig.  2  is'l'a  plan ;  and  fig.  3  a  side 
view  of  the  keeper ;  fig.  4  a  front  elevation 
of  the  bolt  and  slide  on  which  they  are 
centred ;  and  fig.  5  a  view  of  the  spring  and 
tumblers  shown  in  a  reversed  position  to  that 
Fig.  2. 


Or  □©□  Q. 
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Fig.  8. 
in  fig.  1.  A  A  is  the  lock-platc  ;  B  a  slide 
for  shooting  and  withdrawing  the  bolts, 
C  C,  which  are  centered  on  a  pin,  a,  fixed 
in  the  slide ;  D  a  spring  pinned  to  the  back 
of  the  tumbler,  E,  which  is  armed  with  a 
Fig.  5.  Fig.  4. 


projecting  tonguci  b,  for  fitting  into  one  or 
other  of  &e  grooves  in  the  back  of  the  slide, 
and  holding  the  bolts,  shot  or  withdrawn, 
according  to  the  action  of  the  key ;  e  is  a 
guide  on  the  lock-plate  for  the  back  of  the 
slide  2  F  is  the  key.    The  key  presses  back 


the  tambier,  and  releases  the  tongue  from 
one  or  other  of  the  grooves  in  the  slide,  and 
at  the  same  time  propels  the  slide  by  taking 
into  a  groove,  d,  m  the  front  thereof,  up  or 
down,  as  may  be  required,  for  shooting  or 
withdrawing  the  bolts ;  e  e  are  dowels  upon 
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the  keeper' Ifor  taking  into  correspoadiog 
apertures,  //,  in  the  top  of  the  loek-plate. 
The  novelty  consists  in  the  curved  shape  of 
»  the  bolts,  and  in  their  being  caused  to  flj 
out  and  overlap  the  keeper,  as  shown  in  the 
dotted  lines  in  fig.  1. 


MARCUS  AND  TAYLOR'S  DRAUGHT.REGULATOR  FOR  FURNACES. 


McssRj.  Marcus  and  Taylor,  of  Lon- 
don, have  recently  introduced  the  appa- 
ratus illustrated  in  the  accompanying  en- 
graving for  the  purpose  of  regulating  the 
draught  of  frimaces,  and,  consequently,  the 
heat  and  steam  generated. 

A  is  the  funnel  or  chimney,   and   B 


the  damper  (shown  in  dotted  lines),  by 
opening  or  closinff  which  the  draught  is 
increased  or  diminished.  C  is  a  case  con- 
taining a  flexible  diaphragm  D,  and  a 
piston  £,  which  works  through  the  top  of 
the  case  C.  This  piston  £,  carries  a  pia 
or  fulcrum  F,  th  *  upper  end  of  which  comes 


against  the  underside  of  a  lever  G,  which 
again  acts,  by  means  of  the  rod  H,upon  the 
axle  I  of  the  damper  B.  The  case  C  rests 
upon  a  sole  plate,  J,  and  a  pipe  K,  (shown 
in  dotted  lines,)  conveys*  steam  from  the 
boiler  into  the  case  C,  beneath  the  dia- 
phragm D.  It  is  evident  that  the  steam  by 
pressing  against  the  diaphragm  D,  will, 
when  its  pressure  exceeds  a  certain  amount, 
raise  the  piston  £,  and  the  pin  F,  and 


thereby  close,  or  partially'dose  the  damper 
B.  The  pressure  is  regulated  by  the  mOT- 
able  weight  W,  which  may  be  set  in  any 
required  position  on  the  lever  G. 

An  apparatus  of  the  foregoing 
tion  is  at  work  at  Mr.  Wagner's  angar 
refinery,  Wellclose-square,  London  Docks, 
where  further  information  respecting  the 
invention  (which  the  inventors  are  patent- 
ing) may  be  obtained. 


THE  HOBBS  LOCK  PICKED. 


Tbe  lUion  Independent  asserts  that  the 
Day  Newell  Lock,  manufactured  at  New 
York,  commonly  known  as  the  "Hobbs 
Lock,"  has  at  last  been  picked  by  Lynus 
Yale,  jun.,  of  the  adjoining  Tillage  of  New- 
port  It  says :— "  The  exact  modus  operandi 
of  piekinff  the  lock,  of  course,  is  not  ex- 
pected to  be  made  known  to  the  public  just 
at  present ;  but  it  is  suflieient  to  say  that, 
by  a  singular  and  ingenious  method,  Uie  ac- 
tion of  Uie  key  upon  the  curve  of  the  tum- 
blers of  the  lock  is  mapped  out,  and  from 
this  a  wooden  key  is  made,  which  unlocks 


snd  locks  the  lock,  and  in  all  respects 
operates  on  it  as  perfectly  as  tbe  true  key. 
In  this  respect  the  lock  was  opened  in  tbe 
presence  of  the  cashier  of  the  Dairyman's 
Bank,  Newport,  N.Y.,  and  of  the  prendent 
of  the  Port  SUnwick  Bank,  Rome,  N.  Y. 
And  within  a  few  weeks  was  so  opened  a 
300  dollar  lock  on  a  jeweller's  safe,  m  Wall- 
street.  New  York ;  from  all  of  whom  certi- 
ficates to  this  effect  have  been  taken.  This 
statement  of  course  will  astound  the  world, 
but  it  is  even  true."*— WV/tnerAas^ow  Chro- 
nicle, 
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HeaUh,  Work,  and  Play,  Sttggettions,  by  , 
Hemkt  W.  AcLAiiD,M.D.»F.R.S.  Par- 
ker,  Oxford  and  London,  1856. 
'  A.FTBR  the  last  Tisitation  of  the  cholera. 
Dr.  Aclandy  of  Oxford,  was  called  upon  to 
draw  ap  an  account  of  the  disease  as  it  oc- 
curred in  that  city.  This  he  did  in  the 
work  entitled  '*  Memoir  on  the  Cholera  at 
Oxford,  in  1864,  with  Considerations  suff- 
gested  hy  the  Epidemic"  The  present  pub- 
lication  is  a  cheap  reprint,  in  a  separate 
form,  of  one  of  the  chapters  of  the  "  Con. 
siderations,"  with  a  few  necessary  modifi. 
cations.  It  ia  written  in  a  highly  liberal 
and  enlightened  spirit,  and  is  ealcalated  to 
greatly  promote  the  truest  of  all  social 
reforms. 

WOODCOCK'S  FURNACE. 
To  the  Editor  nfthe  Medkaaict*  Magaxine. 

Sir, — In  reply  to  Mr.  William's  letter  in 
TOUT  Number  of  this  date,  it  will  probably 
be  sufficient  to  refer  to  your  impression  of 
January  6,  1855.  In  a  letter  signed  **  C," 
it  is  stated  that  Oilbertson's  patent,  dated 
January  15,  1828,  was  for  "  a  pefforattd 
Mdgo**  uied  **/o  difum  tko  heated  air 
freely  among  the  tmoke  rf  ike  fire,**  A  second 
reference  to  **  The  Minutes  of  Proceedings 
of  the  Institution  of  Civil  Engineers,"  and 
to  my  paper  read  before  that  Institute  at 
the  meeting  of  November  14,  1854,  and  its 
discussion  on  the  following  week  (page  18), 
will  show  that  Mr.  Lowe  said,  that  '*  he  had 
for  many  yean**  used  *'  Hhe  hotlow  perforated 
bridge  said  to  have  been  introduced  up- 
wards of  thirty  years  ago  by  Mr.  Josiah 
Parkes." 

In  answer  to  my  remark,  that  "  hot  air 
should  be  given  to  the  gaeee"  to  prevent 
their  being  cooled  down  mIow  their  *'  flame 
points,"  Mr.  Williams  speaks  of  the  **  car- 
bon rffiame**  at  the  temperature  "  of  inean- 
descenee,  or  3,000°."  The  gatee  alluded  to 
are  not  in  a  state  of  flame,  and  are  at  a  tem- 
perature in  no  degree  approaching  3,000°. 
The  mixture  of  the  gases  with  oxygen  at 
degrees  of  heat  far  below  8,000°  is  sufficient 
to  msnre  their  oombusdon — such  lower  de- 
grees, being  the  *<  flame  points  "  alluded  to 
— not  the  3,000°  they  may  reach  when  their 
ignition  is  accomnlished. 

Next  to  the  hydrogen,  the  carbonic  oxide, 
for  which  &ir.  Williams  seems  to  have  so 
much  contempt,  is  probably  the  most  rea- 
dily inflammable  gas  in  the  furnace. 
I  am,  Sir,  yours,  &c. 
William  Woodcock. 
12,  Bishopsgste-itiMt  Within, 
June  «,  1856. 

rThis  discussion  may,  we  think,  end  here 
with  perfect  fairness  to  both  of  our  corre- 
sponoeDts.— Ed.  M.  M.] 


.  MECHANICAL  LOCOMOTION. 

To  the  Editor  qf  the  Mechanics*  Magazine. 

Sir,— Mr.  Rock  is  so  fiir  right  that  a 
drum  in  which  an  engine  worked  freely  on 
wheels  of  its  own  would  be  <<  a  portable 
railroad."  This  is  not  the  case  of  the 
squirrel  in  his  cage,  and  I  must  confess 
that  this  was  not  the  case  to  which  I  un- 
derstood him  to  allude. 

An  engine  may  be  so  constructed  within 
a  drum  as  to  be  connected  with  it  precisely 
as  a  locomotive  engine  with  its  driving 
wheels  or  to  communieate  motion  to  it  by 
means  of  some  other  arrangement  of  arms 
or  connecting  rods,  either  permanently  or 
alternately  (as  the  feet  of  a  squirrel  running 
in  its  cage)  attached  to  the  drum.  The  case 
then  becomes  what  the  other  was  not, 
strictly  analogous  to  that  of  the  locomotive, 
and  the  drum  is  no  longer  the  railroad  but 
the  driving  wheel. 

How  the  boY  at  Astley's  propelling  the 
ball  (on  which  he  stands)  with  one  foot, 
could  make  use  of  his  toes  as  propellers 
while  he  is  supported  on  his  heel,  or  vice 
vertd,  I  do  not  understand,  but  if  Mr.  Rock 
were  to  see  him  do  so  without  touching  the 
ball  with  bis  heel,  he  would  probably 
maintain  that  the  great  toe  served  for  sup- 
port  while  the  little  toe  acted  as  a  propeller. 
Indeed  it  is  quite  open  for  him  to  assert, 
that  as  the  ball  itself  is  in  contact  with  the 
ground  \ty  a  small  surface,  and  not  by  a 
mathematical  point,  one  part  of  this  surface 
is  propelling  while  another  is  supporting. 
Of  course  demonstration  is  totally  un- 
necessary. 

One  word  more  only  with  Mr.  Rock. 
He  appears  to  imagine  that  a  person  walk« 
ing  (or  say,  a  rabbit  runnins)  is  supporting 
his  body  on  one  foot,  while  he  propels  him- 
self  with  the  other.  A  moment's  observa- 
tion might  serve  to  relieve  him  of  this  de- 
lusion ;  but  once  let  a  man  abandon  himself 
to  a  theory  and  he  Htcs  thenceforth  in  an 
enchanted  circle,  and  is  constantly  mis- 
taking iu  aerial  creations  for  actual  facts, 
incapable  of  seeing  anything  which  might 
serve  to  convince  him  of  error. 

And  now  to  turn  to  the  general  question. 
I  diflfer,  though  perhaps  only  in  the  mode 
of  expression,  from  "  W.,"  when  he  states 
that  Uie  case  of  ,a  rower  is  not  analooous  to 
the  propulsion  of  a  locomotive.  The  two 
cases  have  considerable  diJOBsrences,  but  at 
the  same  time  'sufficient  analogy  to  throw 
considerable  light  on  the  matter.  But  an 
<^*lof7>  however  useful  to  illnstrate  a  fact, 
is  seldom  sufficient  to  explain,  and  never  to 
demonstrate  it 

It  seems  that  the  point  we  are  aiming 

at  is  not  so  ^much  to  account  for  the  mo- 

j  tion  of  a  locomotive  engine  as  to  give  a 
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clear  explanation  of  it  And  an  ezplana- 
tion  which  may  appear  to  some  minds  moat 
satisfactory,  may,  though  perfectly  correct, 
seem  either  insi]^£oient  or  clumsy  to  others. 
To  me  it  la  sufficient  to  say,  that  the 
engine  causes  the  wheel  to  rotate,  and  this 
rotation  may  take  place  in  two  modes; 
either  hy  the  wheel  sliding  on  the  rail,  the 
engine  remaining  at  rest,  or  the  point  in 
contact  with  the  rails  remahiing  at  each 
instant  at  rest  and  the  engine  progressing ; 
that  molion  actually  taking  place  to  which 
the  least  resistance  is  presented.* 
•  •  •  • 

I  would  only  further  remark  that,  when 
the  prohlem  is  accurately  examined,  one 
can  hardly  account  for  the  fact  that  it 
should  ever  have  appeared  paradoxloaL 
This  is  always  the  case  with  what  are 
called  Mechanical  paradoxes,  the  appear- 
ance of  contradiction  arising  merely 
from  a  superficial  examination  of  the  phe- 
nomena and  an  imperfect  acquaintance 
with,  or  temporary  oyersight  of,  the  rela- 
fions  necessitated  by  the  fundamental  laws 
of  mechanics. 

I  am,  Sir,  yours,  5rc., 

R.  C.  Nl€HOLS. 
London,  Jane  9, 1856. 

To  tht  Editor  of  ike  Meckanict*  Magazine, 
Sir,— .If  "  C."  will  lend  me  one  of  his 
illustrations,  I  think  I  shall  he  able  to 
make  my  meaning  upon  the  subject  of  the 
"two  points**  clear  to  him.  **C."  ima- 
gines an  engine  without  wheels,  and  with 
the  boiler  placed  "  right  on  to  the  rails,  on 
only  one  surface  or  point  of  support,"  and 
that  when  so  placed  it  may  **  propel  itself 
and  any  one  upon  it,  by  pistons  from  its  side 
striking  horizontally,"  &c.  Now,  by  the 
light  of  this  illustration,  let  **  C."  re-read 
my  proposition,  "  that  the  loeomotive  ma- 
chine must  have  at  least  one  point  of  sup- 
port besides  that  by  means  of  which  its  pro* 
gressiTo  motion  is  efllbeted."  He  will  then 
see  that  he  has  conceded  me  my  point  of 
support,  by  placing  his  boiler  upon  the 
rails,  and  that,  granting  the  possibility  of 
his  machine,  it  effects  prog^ressire  motion 
by  means  of  other  points  than  that  upon 
which  the  machine  primarily  rested. 

I  contend  for  a  point  of  support  for  the 
mass  of  the  machine,  and  a  point  of  impact 
for  the  propelling  foroe ;  I  do  not  say,  nor 
have  I  said,  that  the  points  of  hnpact  must 
necessarily  be  upon  the  surface  on  which 
the  machine  rests ;  but  this  I  do  say,  that 
every  point  of  impact  by  means  of  which  a 
force  within  a  machine  disturbs  the  gravity 

*  We  rogiet  that  our  arrangeiMntt  eompel  ,ut 
to  omit  the  whole  of  an  Investigation  of  the 
general  qneition  which  foUowe  thit  paragraph  in 
our  eocxwpondent^s  iHUtt^^Mm,  M.  M . 


of  the  mass  in  such  manner  aa  to  cause  pro- 
pulsion,  is  for  the  time  and  to  a  certain  ex- 
tent  a  point  of  support  Thus  "  C.'a  *'  en- 
gine, upon  the  "touch-and»go"  prineiple, 
has  its  two  points  as  well  as  the  ordinary 
loeomotive. 

I  am  afraid  of  encroaching  too  mueb 
upon  your  space,  and  must  leave  my  ez» 
planattoA  of  the  action  of  the  ItMomotive 
engine  with  the  crank  pin  above  the  centre, 
as  it  standa  in  my  first  letteri  vrith  this  ad- 
ditional remark,  that  the  aetion  of  the  ver- 
tical apoke  is  similar  to  that  of  an  oar  in 
rowing,  except  that  the  latter  moves  hori- 
zontally: the  axle  in  this  comparison 
stands  for  the  rowlock  of  the  boat,  the 
ground  for  the  water,  and  the  crank  pin,  or 
rather  the  eye  of  the  connecting  rod,  for 
the  hand  of  the  rower.  Consider  the  en- 
gine at  this  part  of  its  action  aa  a  rower ; 
his  seat  is  upon  the  front  axle,  he  presses 
with  his  feet  upon  the  hind  axle  (through 
the  cylinder,  the  body  of  the  engine,  and 
the  springs),  and  pulling  through  &e  piston 
rod,  rows  himself  along  by  means  of  the 
spoke  of  the  driving  wheel.  Unless  "  C." 
wants  to  know  the  action  which  goes  on 
among  the  molecules  of  the  various  parts  of 
the  engine  when  acted  on  by  the  moving 
foroe,  I  cannot  see  what  further  information 
he  oan  require.  I  have  not  much  to  say  in 
reply  to  "  W.,"  for  I  consider  that  he  has 
put  himself  out  of  court  by  denying  the 
authority  of  the  Judge ;  and  as  we  have  no 
common  arbiter,  it  is  of  little  use  to  argue. 
He  abjures  the  "light  of  nature,"  and  by 
consequence  all  that  accumulation  of  dis- 
ooTeries  made  by  means  of  It,  which  men 
call  "  science."  "  W.'s"  own  light,  what- 
ever it  may  be,  has  apMirently  hiled  to 
show  him  that  at  Dr.  Whewell  says  "the 
steam  in  the  cylinder  of  a  steam  engine 
which  presses  the  piston,  presses  with  equal 
force  the  other  end  of  the  cylinder,"  and 
that  as  the  cylinder  of  a  locomotiTe  engine 
is  rigidly  fixed  to  the  body  of  the  engine, 
and  moves  with  it,  if  the  resistance  to  the 
motion  of  the  piston  be  greater  than  that  to 
the  motion  of  the  cylinder  with  the  engine 
attached,  as  it  is  in  the  under  or  backward 
stroke,  the  engine  will  be  mored,  notwith- 
standing "W.'s"  diotnm  that  "j't  is  im- 
possible for  a  power  carried  in  a  moving 
Dody  to  produce  motion,  except  by  its  being 
applied  to  some  part  which  has  a  power  of 
motion  relatirely  te  the  bodr."  Let "  W.*' 
add  the  words  "and  reaotnig  against  the 
body  itself,  or  some  part  which  is  rigidly 
attached  to  it,"  and  1  will  then  agree  with 
him  on  this  point,  howeTct  we  may  differ 
upon  others. 

I  am,  Sir,  yours,  &c., 

Jahss  Kock,  svn. 
Hastings,  June  P,  18M. 
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SPECIFICATIONS  OF  PATENTS 
RECENTLY  FILED. 

Glass,  W.  Improvements  in  obtaining  a 
deodorizing  and  disinfecting  materioL  Patent 
dated  October  18,  1865.    (No.  2385.) 

The  patentee  deodorises  and  disinfects  by 
using  acetate  and  sulphate  of  zinc,  sepa- 
rately or  in  combination,  and  thereby  ob- 
taining  a  material  free  from  the  acid,  caustic, 
and  deliquescent  properties  of  the  former, 
besides  being  in  the  state  of  powder,  and 
therefore  safe  and  easy  of  carriage. 

Statham,  S.  Improvements  in  electric 
telegraph  cables.  Patent  dated  October  18, 
1855.     (No.  2336.) 

The  patentee  takes  a  case  of  gutta-percha 
or  other  insulating  material,  containing 
therein  one  or  more  metallic  wires,  strips, 
or  plates,  and  places  over  such  core  strands 
of  nemp,  or  cord,  employing  various  modifi. 
cations.  And  he  encases  the  core  covered 
by  one  or  other,  or  all  of  the  materials  just 
named,  in  an  outer  casing  or  tube  of  gutta- 
percha, or  any  of  its  known  compounds,  or 
either  of  these  combined  with  metallic  or 
other  subs'tances.  By  these  or  similar 
means  the  patentee  is  enabled  to  produce  a 
light,  flexible,  and  strong  cable,  especially 
suited  for  submarine  purposes,  in  which  the 
weight  may  be  regulated  by  the  employment 
of  metal  wires,  strands,  or  plates,  or  fibrous 
materials  between  the  insulated  wire  or  wires 
and  the  outer  coating,  as  well  as  by  the  em- 
ployment of  gutta  percha  or  an^  of  its 
Known  compounds,  or  by  combinmg  with 
either  of  ^ese,  more  or  less,  some  suitable 
substanee  heavier  than  gutta-percha  itself, 
with  the  gulta-percha  or  gutta-percha  com. 
pounds  employed  fox  the  outer  casmg. 

Grauam,  Dr.  Improvements  in  themanu' 
facture  qf  paper'hanginMs,  and  in  machinery 
to  be  used  in  such  mamjactwre.  (A  oommu* 
nication.)  Patent  daUd  October  18,  1855. 
(No.  2337.) 

The  patentee  prepares  the  surface  with  a 
peculiar  kind  of  clay,  knowQ  in  the  United 
States  as  New  Jersey  clay.  This  olay  niay 
be  called  a  sesquisilicate  of  alumina ;  that 
is,  it  contains  two  atoms  of  alumina  to  every 
three  atoms  of  silicic  acid,  whereas  the  other 
clays  are  bisilieates  of  alumina,  containing 
only  one  atom  of  alumina  to  every  two 
atoms  of  silicic  acid;  ajid  clay,  therefore, 
that  contains  the  above  ingredients  in  the 
proportions  named,  may  be  used  for  the 
purposes  of  the  invention.  The  invention 
also  relates  to  the  machinery  employed  in 
the  '*  grounding"  of  paper  hangings,  or  ap* 
plying  the  ground  colour  thereto ;  and  m 
polishing  or  glazing  the  ground  colour  be- 
fore the  paper  is  printed  with  the  pattenu 

Waq STAFF,  J.  C.  Improtmnents  in  ihs 
numnfacture  if  seamkss  gmnmUs  mtd  oiktr 


seamless  fabrics.  Patent  dated  October  18, 
1855.    (No.  2339.) 

This  mvention  relates  to  the  method  of 
producing  garments  by  felting  the  different 
parts  together  as  described  in  the  specifica- 
tion of  a  patent  granted  to  Moses  Poole, 
November  19,  1851,  No.  787,  and  consists 
in  cementing  the  different  parts  of  the  gar- 
ment together  (so  as  to  hold  them  until 
joined  by  felting) in  place  of  sowing  as  there 
described ;  also,  in  shaping  garments  formed 
by  felting  the  different  parts  together,  by 
stretching  them  on  hollow  metal  forms,  into 
which  steam  or  other  heating  medium  is 
introduced. 

Stirling,  J.  D.  M.  Impro9om$nU  in 
coating  silver^  copper,  stnc,  and  iron,  and 
alloys  qf  those  metals.  Patent  dated  Octo- 
ber 18,  1855.    (No.  2340.) 

This  invention  has  for  its  object  the  coat- 
ing of  sheets  of  silver,  copper,  zinc,  and 
iron,  or  alloys  of  these  metals,  with  thin 
sheets  of  aluminium,  by  means  of  pressure, 
heat  being  used  when  necessary. 

Smith,  J.  Improvements  in  the  cousirMetion 
qf  bedsteads,  such  improvtments  being  appli- 
cable to  carriages,  amhulanees,  and  other 
articles.  Patent  dated  October  19,  1855. 
(No.  2341.) 

This  invention  consists  in  the  application 
of  laths  or  springs  composed  of  lance-wood, 
to  bedsteads  and  other  articles. 

Tatham,  W.  Improvement^  in  machinery 
or  apparatus  for  preparing,  spinmng,  doubling, 
and  winding  cotton,  woof,  JLax,  silk,  or  other 
fibrous  substances.  Patent  dated  October 
19,  1855.   (No.  2342.) 

This  invention  relktas  to  forming  the 
tubes  or  collars  that  support  the  spindles 
so  as  not  to  fit  the  spindles  at  the  Iwttom 
ends,  but  to  iit  them  at  any  snitable  part 
above  those  ends ;  to  securing  the  spindle- 
tubes  or  collars  to  the  rails  that  carry  them 
by  means  of  nnta,  when  they  do  not  pass 
into  the  interior  of  the  bobbins ;  to  forming 
the  spindles  of  tubular  malleable  iron  or 
steel ;  and  to  an  improrement  on  part  of  the 
invention  for  which  letters  patent  were 
granted  to  the  patentee,  October  3, 1854,  in 
which  is  shown  a  flyer  rcToWing  round  a 
stationary  spindle  and  tubular  stud,  with  the 
legs  of  the  flyer  turned  upwards.  This  im- 
proYcment  consists  in  causing  the  spindle, 
which  heretofore  was  stationary,  to  rerolve 
with  the  bobbin.  The  inTcntion  also  con- 
sists in  eonstmcting  those  parts  of  the  driv- 
ing  drum  or  cylinder  round  which  the  band, 
cord,  or  tape  passes,  when  driving  the  spin- 
dles, flyers,  and  bobbins  of  a  conical,  taper, 
or  other  convenient  form  or  shape,  for  the 
purpoee  of  dlTorting  the  band  frcsn  the  line 
it  was  previously  going  in,  when  passing  on 
the  driving  dnon  from  the  wharve  or  other 
I  apptiatns. 
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GiLBBE,  W.  A.  Tmprovementi  in  the  ap- 
plica  turn  qf  silicate  oj  potath  to  hardening 
and  preeerving  etonet  and  calcareous  materials, 
(A  eommanication.)  Patent  dated  October 
19,1855.     (No.  2348.) 

This  inTention  consitts — 1.  In  the  process 
of  impregnating  stone  and  other  calcareoas 
materials  with  a  solution  of  silicate  of  potash. 
2.  In  determining  the  different  degrees  of 
strength  to  be  giren  to  the  solution  of  sili- 
cate of  potash.  8.  In  the  means  of  drying 
the  stone,  either  before  or  after  the  satura. 
tion,  to  insure  a  farourable  result. 
.  Smith,  W.  Improvements  in  sewing  ma- 
chines. (A  communication.)  Patent  dated 
October  19,  1855.    (No.  2344.) 

This  iuTentton  comprises  certain  appara- 
tuses for  producing  a  lock  8tit«h,  driyuig  a 
spooUcase,  taking  up  the  slack  of  the  needle- 
thread,  cording  the  edges  of  materials, 
grinding  and  feeding  the  braidings,  driving 
two  or  more  Tertical  needles  simultaneously, 
and  producing  tension  and  the  delivery  of 
the  thread  from  the  spools. 

OiLLBR,  H.  An  improvement  in  globes 
and  shades  for  gas  and  other  lights.  Patent 
dated  October  19,  1855.    (No.  2847.) 

This  improvement  consists  in  forming 
globes  and  shades  of  prisms  of  glass  known 
in  the  trade  as  spangles  or  other  like  pieces 
of  glass,  similar  to  those  used  in  the  con- 
struction of  lustres.  The  spangles  are  strung 
together  or  otherwise  attached,  and  are  made 
to  assume  any  form  by  being  shaped  over  a 
suitable  frame.  By  varying  the  colour  and 
shape  of  the  prisms  very  elegant  and  novel 
effects  will  be  obtained. 

Field,  W.,  and  E.  Jeffreys.  Improved 
means  for  securing  the  rails  qf  railways  in 
their  chairs  or  bearings.  Patent  dated  Oc- 
tober 19,  1855.    (No.  2349.) 

This  invention  relates  to  a  mode  of  wedg- 
ing up  the  rails,  whereby  not  only  will  the 
rails  be  securely  attached  to  their  chairs, 
but  the  butt  ends  of  adjoining  rails  will  be 
held  firmly  in  position.  The  patentees  show 
several  plans,  m  each  of  which  they  employ 
a  compound  wedge,  which,  when  driven  up, 
will  press  both  laterally  and  vertically  against 
the  rail  or  rails. 

Craven,  T.,  and  M.  Pickles.  Improve- 
ments in  weaving.  Patent  dated  October  20, 
1855.    (No.  2350.) 

The  object  of  this  invention  is  the  pro- 
duction of  a  floated  pattern  in  gauze  by  a 
modification  of  the  mounting  of  the  ordinary 
Jacquard  loom.  It  consists  in  using  a 
second  harness  to  the  Jacquard  action,  in 
such  manner  that,  in  addition  to  the  por- 
tion 'of  the  warp  raised  or  depressed  for 
ordinary  figured  weaving,  any  thread  or 
threads  may  be  raised  or  dropped  by  the 
Jacquard  action,  in  connection  with  the  half 
heald  usually  employed  in  gauze  weaving, 


and  in  the  application  of  this  arrangement 
to  the  production  of  a  woven  floated  figure 
on  a  cross  gauze  ground  in  any  fabric 

Massif,  P.  A.  A  machine  for  pre^ 
paring  hat  Umngs.  (A  communication.) 
Patent  dated  October  20, 1855.  (No.  2351.) 
This  invention  consists  in  improved  ap- 
paratus for  pasting,  cutting,  and  folding 
materials  to  be  employed  in  the  manufae- 
ture  of  hats. 

Para  NT,  P.  A.  H.  Improvements  m  «■»-> 
n^faeturing  millstones.  Patent  dated  Octo- 
ber 20,  1855.    (No.  2352.) 

The  patentee  prepares  a  mixture  of  pul- 
verised kaolin,  or  any  other  fusible  or 
vitrifiable  material  of  similar  nature,  as  for 
china,  hardware,  or  glass  manufacturing, 
with  a  certain  proportion  of  wood,  charcoal 
grains,  or  any  other  combustible  material 
in  small  fragments,  which  are  blended  witb 
it  He  casts  of  this  in  a  mould  twelve 
sectional  blocks,  which,  combined,  form  a 
stone.  When  the  blocks  have  been  shaped 
and  burnt,  he  takes  the  number  of  tbem 
required  to  form  a  millstone  and  adjusts 
them  together,  by  putting  a  thin  layer  of 
plaster  between  each  block ;  he  then  binds 
them  all  together  by  means  of  one  or  more 
iron  hoops,  and  the  stone  ia  then  fit  for  use. 
Dodge,  N.  S.  Improvemenis  in  machinery 
or  apparatus  for  spreading  or  distributimg 
water-prof^ng,  or  similar  ccmpositions,  over 
webs  or  sheets.  (A  communication.)  Patent 
dated  October  20,  1855.     (No.  2353.) 

This  invention  consists  in  passing  the 
endless  band  under  a  fixed  knife  or  doctor, 
extending  across  the  machine,  the  compo- 
sition being  laid  on  the  web  by  hand  wiih  a 
broad  knife  or  trowel,  and  spread  evenly 
over  it  by  the  knife  or  doctor.  The  web  is 
carried  at  each  end  by  suitable  rollers  sup- 
ported in  standards,  one  of  which  is  made  to 
traverse,  by  means  of  a  windlass,  along 
suitable  rails,  so  as  to  keep  the  web  well 
stretched.  The  surface  of  the  web  is  kept 
in  a  lateral  state  of  tension  by  passing  over 
a  suitable  temple  or  stretcher  bar,  and  one 
of  the  carrying  rollers  is  fitted  with  reversed 
spiral  projections  for  the  same  purpose. 

Valentine,  T.,  D.  Foster,  and  G. 
Ha  WORTH.  Improvements  in  power  looms. 
Patent  dated  October  20, 1855.  (No.  2354.) 
When  threads  of  warp  bre^  during 
weaving,  the  broken  ends  next  the  cloth  are 
generally  driven  up  by  the  reed,  so  as  to 
form  loops  on  one  or  other  of  the  surfaces 
of  the  fabric.  The  patentees  apply  trans- 
versely of  the  fabric  a  bar  wiA  projecting 
points  or  teeth,  to  vibrate  close  to  the  sor- 
face  of  the  fabric.  The  teeth  are  inelined, 
so  that  in  the  traverse  of  the  bar  in  one 
direction  they  may  pass  over  any  such 
loops,  but  in  passing  baek  they  take  into 
those  loops,  by  which  the  movement  of  the 
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bar  will  be  arrested  before  it  has  fully 
returned,  and  the  driving  strap  be  shifted 
from  the  fast  to  the  loose  pulley,  thereby 
stopping  the  loom.  The  mrendon  also 
relates  to  means  for  regulating  the  tension 
upon  the  warp-threads,  and  consists  of 
certain  improTements  upon  a  recent  patent 
of  Mr.  O.  Collier,  of  Halifax. 

Wbitakbr,  F.  Improvementt  in  ihe  eon- 
ttrucHoH  qf  tewing  machines.  Patent  dated 
October  20,  1855.    (No.  2355.) 

This  invention  relates  to  sewiuff  ma- 
chines in  which  two  threads  are  employed, 
and  the  stitch  is  made  as  follows :— The 
needle  passes  through  the  work,  and  carries 
a  loop  of  iU  thread  through  with  it  This 
loop  ia  then  caught  by  a  hook,  which 
carries  it  round  and  over  a- globular  box, 
which  is  loosely  held  between  suitable  sup. 
ports,  and  in  this  box  a  ball  of  thread  is 
placed.  The  end  of  the  thread  is  drawn 
through  a  hole  in  the  ball,  so  that  when  the 
needle  thread  is  drawn  .over  the  ball  as 
before-mentioned,  the  ball  and  needle 
threads  are  looped  through  each  other; 
the  hook  wliich  catches  the  needle  thread 
travels  about  three-quarters  round  the  ball, 
so  that  when  it  gets  near  the  end  of  its 
course  the  loop  slips  off  (because  of  the 
reversed  position  of  the  hook),  and  when  the 
needle  thread  is  drawn  tight  the  stitch  is 
complete,  and  the  hook  returns. 

WooDROW,  H.  Improvements  in  shirts. 
Patent  dated  October  20,  1855.  (No.  2557.) 

The  sleeves  sre  cut  in  such  a  manner 
that  the  ordinary  shoulder  strap  is  dis- 
pensed  with,  and  the  front  is  made  to  fit 
neatly  and  closely  to  the  person.  The 
method  adopted  consists  in  cutting  the 
sleeve  of  such  a  shape,  at  the  upper  end, 
as  to  cause  this  part,  when  attached  to  the 
body  of  the  shirt,  to  reach  op  to  the  collar- 
band.  In  order  to  facilitate  the  putting  on 
of  the  shirt,  it  is  proposed  to  cut  the  shirt 
so  as  to  open  at  the  front  or  side.  Another 
improvement  consists  in  adapting  to  a  shirt 
with  a  plain  front  a  i emovable  ornamental 
front 

Tball,  W.  a  mode  rf  treating  certain 
materi4Us  containing  fatty  or  oily  substaneeSf 
in  order  to  extract  those  fatty  or  oily  sub- 
stances thertfrom.  Patent  dated  October  22, 
1855.    (Na  2358.) 

The  material  is  put  into  proper  tanks  or 
vats,  with  water  slightly  acidulated,  and  the 
whole  is  made  to  boil,  and  is  stirred  up  until 
it  becomes  a  sort  of  pulp.  This  is  put  into 
bagt  or  cloths  of  close  texture,  which  are 

Sut  into  closed  presses,  into  which  steam  is 
itroduced,  and  it  is  pressed  in  the  same 
way  as  in  the  extraction  of  grease  from 
soapy  water,  as  is  well  understood.  The 
boiling,  though  not  necessary,  facilitates 
the  operation. 


Parkes,  a.  Certain  preparations  rf  oils 
for,  and  sobstUms  used  when  water-proti^tng^ 
and  for  the  manufacture  rf"  various  articles  by 
the  use  rf  sueh  compounds.  Patent  dated 
October  22,  1855.     (No.  2359.) 

The  first  part  of  this  invention  relates  lo  the 
treatment  of  oils,  so  as  to  produce  a  change 
in  the  oil  or  compound  by  the  use  of  chlo- 
ride of  sulphur.  The  second  part  relates 
to  the  use  of  solutions  of  gun-cotton,  or 
other  similar  compounds,  for  manufacturing 
purposes  generally.  The  patentee  dissolves 
gun-cotton,  or  other  similar  compound,  in 
vegetable  naphtha,  alcohol,  methylated  or 
other  ethers,  or  other  solvents  of  gun* 
cotton.  He  also  uses  colouring  agents  or 
metallic  bronzes  with  solutions  of  gun. 
cotton  for  water-proofing  and  coating  other 
articles,  such  as  paper,  &c. ;  also  gums  or 
resins,  or  stearine  in  solutions  of  gun-cotton 
for  the  same  purposes. 

M'Olashan,  a.  and  E.  Field.  Improve- 
ments in  printing  presses.  Patent  dated 
October  22,  1855.    (No.  2360.) 

By  this  invention  both  sides  of  the  sheets 
of  paper  are  printed  or  '*perftcted"  before 
leaving  the  machine.  The  machine  de- 
scribed is  a  single  cylinder  machine,  and 
the  '*  grippers "  are  so  arranged  as  to  hold 
the  sheet  firmly  while  being  printed  upon 
both  sides,  without  releasing  their  hold 
daring  the  whole  operation.  The  turning 
of  the  sheet  when  printed  upon  one  side,  in 
order  to  present  the  plain  surface  to  the 
second  form  of  type,  is  eflhcted  by  a  me- 
chanical arrangement  connected  with  the 
cylinder. 

Lenny,  C.  Improvements  in  carriages. 
Patent  dated  October  22,  1855.  (No. 
2361.) 

This  invention  consists  of  a  light  open 
framework  body,  provided  with  sides  or 
wings,  extending  over  and  above  the  tyres 
or  upper  portions  of  the  wheels  in  an 
arched  or  shell-like  form,  the  axles  being 
secured  through  the  intervention  of  im- 
proved double  C-springs  to  the  underneath 
fixings  of  the  seat,  in  such  manner  as  to 
work  freely  within  the  centre  of  the  open 
frame  of  the  said  body. 

Scully,  V.,  and  B.  J.  Heywood.  Im- 
provements in  clip*  or  holders  for  suspending 
railway  tickets  and  other  small  articles. 
Patent  dated  October  22,  1855.  (No. 
2863.) 

The  patentees  show  their  improvements 
under  a  variety  of  forms.  They  all  possess 
two  principal  features,  vis.,  I.That  of  holding 
the  ticket  in  such  a  manner  that  the  ticket 
collector  may  see  at  a  glance  the  nature  of 
the  ticket  without  removing  it  from  the 
clip.  2.  That  the  dip  may  be  readily  at- 
taened  to  a  button  -  hole  or  other  append., 
age  of  the'traveller'%  garment 
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Gregory,  A.,  «Dd  J.  Jillingb.  /m- 
provemenis  in  ckanting  tJte  basin  or  pan  vf 
ipaier-closett,  and  in  apparatus  for  the  fasitf. 
F4|«nt;  d«ted  October  23,  1865.  (Np. 
2366.) 

These  improvemenU  oonaist  in  the  me- 
chanical applicatioD  of  a  brush,  scraper,  or 
wiper,  simultaneously  with  the  rush  of 
water  in  the  basin  of  the  closet,  in  order  to 
facilitate  the  cleansing  of  the  basin. 

Bf^LLAMY,  J.  Jmprovemsuts  in  graining 
and  in  producing  imitative  ornamental  onr- 
faces,  and  in  cprtain  instruments  or  apparatus 
to  he  employed  for  such  purposes.  Patent 
dated  October  28,  IU5.    (No.  2369.) 

The  following  is  the  process  by  which  the 
patentee  obtains  upon  paper  the  orni^Qiental 
surfaces  above  referred  to.  The  paper  is  to 
be  **  sized"  and  dried,  and  then  rubbed 
over  with  a  solution  of  guip  sandarack,  or 
mastic  dissolved  in  spirits  of  wine.  The 
surface  is  then  grained  by  the  use  of  certain 
tools  patented  by  £.  Barber,  of  Tring, 
Hertford,  llth  October,  18^.  After  the 
colour  is  dry  the  paper  or  cardboard  may 
be  overgrained ;  this  operation  is  also  done 
by  a  roller  in  which  the  pattern  of  the  grain 
is  cut  in  relief.  The  paper  or  cardboard  is 
finally  coated  with  varnish,  or  French  po- 
lished in  the  ordinary  manner.  The  next 
part  of  the  invention  consists  of  ^  new  pro- 
cess of  graining  or  marbling  upon  glass  or 
slate.  A  coat  of  the  graining  colour  is  first 
brushed  over  the  glass ;  the  lights  are  then 
taken  out,  by  passing  one  of  the  graining 
cylinders  before  described  over  the  colourt 
by  which  a  portion  of  tlie  wet  colour  is  re- 
moved s  when  this  is  dry,  a  coat  of  colour 
which  forms  the  ground  colour  of  the  ob- 
ject to  be  imitated  is  laid  on.  The  process 
of  marbling  on  glass  is  similar  to  the  grain- 
ing. The  third  part  of  the  iuveution  con- 
sists of  a  peculiar  mode  of  graining  or 
marbling  upon  the  natural  surface  of  woods. 
The  suHace  of  the  wood  is  first  to  be 
planed,  and  then  rubbed  over  with  a  coating 
of  French  polish ;  the  ground  is  then  bid 
on  with  a  painter's  brush  or  sash  tool,  and 
the  graining  or  yeining  cylinders  passed 
over  the  wet  colour  to  take  out  the  lights, 
and  when  dry,  the  ^*  over^grainingl"  is  to  be 
applied  by  laying  on  the  colour  with  a  suit- 
able cylinder  as  before  described.  The 
fourth  part  of  the  invention  comprises  cer« 
tain  improvements  in  the  tools  described  in 
the  patent  of  Barber  belbre  referred  to. 

Roberts,  T.,  and  J.  Balb.  Certain  Im- 
piotements  in  treating  and  preparing  amyl&- 
eious  substances  for  the  purpose  of  Affevvng^ 
Patent  dated  October  23,  1855.  (No.  2370.) 

The  patentees  take  rice  in  the  grain,  but 
instead  of  grinding  it  in  the  ordinary  man- 
ner, tiiey  wash  and  soak  it  in  water  until  it 
is  cleaned  and.  partly  softened  j  it  then 


grinds  more  rei^ily,  aud  the  meal  ia  i 
sarily  produced  in  a  damp  state.  It  is  tlien 
placed  in  heaps,  where  it  is  allowed  to  heat 
and  ferment,  such  finmentation  producing 
a  chemical  change,  so  that  the  separation 
or  disintegration  between  the  starch  and 
gluten  is  at  once  effected,  the  mass  yielding, 
when  boiled  in  water,  a  paste  equal  to  the 
ordinary  starch.  The  process  maat  be 
slightly  altered  for  other  grain. 

Richardson,  T,  tmpromm/enU  ta  ike 
maaufaichwe  rf  glass  and  day-wares.  Patent 
dated  October  23,  1855,    (No.  2371.) 

This  invention  has  for  its  object  die  ap- 
plication of  uatiye  borate  of  Ume^  either 
alone  or  mixed  with  a  salt  of  soda,  in  the 
manulacture  of  glass  and  clay  wares. 

SbbaRBi  W.  An  improoement  in  coass  er 
magazines  for  gunpouider,  or  other  exploeine 
preparations  or  compounds.  Patent  dated 
October  23,  1855.    (No.  2372.) 

This  invention  has  for  its  olgect  the  ma- 
nufacture of  such  cases  or  magazines  with 
six  equal  sides,  and  consists  of  the  applica- 
tion  of  corrugated  tin  or  tin  alloyed,  or  cor- 
rugated copper,  brass,  or  other  metal  to  the 
making  of  the  sides  of  suph  cases.  The  hoope 
also  are  by  preference  tp  be  corrugated. 

Nbwto^,A«V.  Impronementsinmnekinery 
for  making  rope  and  oordage*  (A  coounu- 
nication.)  Patent  dated  October  23,  1855. 
(No.  2374.) 

This  invention  consista — 1.  In  an  ar- 
rangement of  gearinff  and  parts  for  reTolviog 
the  creals  and  bobbins  with  the  required 
speed  and  in  the  requisite  direction*  2.  In 
the  construction  of  the  lay-vp  heado  and 
caps  that  form  the  strands,  and  lay  the  uamn 
into  rope  or  cordage.  3w  In  the  method  of 
constructing  the  apparatus  used  for  drawing 
the  rope  through  the  lay-up  blocks  and  caps, 
and  stretohlng  the  same,  and  then  winding 
the  rope  upon  a  reel  into  a  coil  for  transporta- 
tion ;  and,  also,  the  invention  relates  to  a 
method  of  finishing  the  rope  hy  rubbing 
down  and  sizing'th^  strands,  and  then  drying 
the  rope  while  being  stretched;  aad  to 
means  for  leading  the  strands  off  the  bob- 
bins. 

Smith,  J.  Impronemgntt  ts  app^ntms  Jer 
giving  alarm  signals,  and  for  extingnieking 
fires.  Patent  d«ted  October  24,  \^&^.  (No. 
2375.) 

These  improvemanti  oensiat — 1.  Of  the 
application  of  gutta-percha  lines  or  cordsy 
passed  through  chambers  and  other  plaoes 
to  be  proteoled  against  fire,  which  lines 
are  vreighted  at  one  end  to  keep  then 
extended,  and  so  arranged  that  on  the 
burning  or  melting  of  the  gutu  percba 
the  weight  shall  fa&i  and  in  its  descent 
strike  a  eatch  which  frees  and  seta  in  ae- 
tion  a  suitable  alamm*  2,  Of  perforated 
pipes,   wholly  or   partly  formed  Oif  ga^ 
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peroha  or  meUl,  through  which  wator  maj 
DO  conveyed  from  any  convenient  reservoir, 
by  taming  a  stop-eook }  this  may  like- 
wiM  be  efi<!eted  by  the  falling  of  Uie  said 
weight,  set  in  action  as  before. 

Rives,  J.  Imprtn/ementi  in  lo&mt  fir 
toeaving.  Patent  dated  October  24, 1855. 
(No.  2877.) 

The  invention  conaiets  in  sabstituting  for 
the  ordinary  jacquard  cards  plates  of  thin 
metal,  with  as  many  holes  through  them  as 
there  are  needlea  in  the  jacquard  apparatus. 
Also  in  the  use  of  Jacquard  needles  with  slots 
formed  in  diem,  through  which  the  hooks 
belonging  to  the  other  needles  pass,  by 
which  arrangement  the  needles  migr  be 
placed  more  doeelv  together  than  is  other- 
wise possible ;  and  in  a  method  of  regulating 
the  tension  on  the  warp  threads  and  the 
take>up  of  the  work. 

Healby,  J.,  J.  Foster,  and  J.  Lowe. 
Improvementt  in  metchinery  to  be  used  fir 
irawingt  moulding,  firming,  and  firging 
wrUmt  artick*  rf'metal.  Patent  dated  Oc- 
tober 24,  1855.    (No.  2378.) 

This  invention  relates-— 1.  To  improve, 
ments  upon  a  patent  dated  26th  October, 
1854,  and  consists  in  the  employment  of  an 
arrangement  of  bell-mouthed  tubes,  as 
guides  for  the  article  to  be  entered  between 
Uie  rolls  or  rollers,  and  as  stops  bv  which 
means  the  point  to  which  the 'article  is  to 
be  entered  may  be  regulated.  2.  To  ham- 
mers for  giving  blows  in  drawing,  moulding, 
forming,  and  forging  or  swaging  metals  into 
required  shapes,  and  consists  in  lifting  the 
hammer  or  ram  by  the  adhesion  of  contact 
of  revolving  pulleys  or  rollers  which  have 
portions  of  the  peripheries  removed.  Also 
to  limiting  the  height  to  which  the  hammer 
may  rise  by  circumscribinff  that  surface  of 
the  hammer  in  contact  with  the  pulleys  or 
rollers.  Also  in  the  employment  of  a  cer- 
tain spring  to  force  down  the  hammer. 
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Elce,  7.  Tmprooementi  in  f\f~aeHng 
muUt  for  9pbndina  colUm  and  other  Jtbrout 
materialt.  Application  dated  October  19, 
1855.    (No.  2846.) 

This  iuTcntion  relates  first  to  the  winding- 
on  motion^nd  oonaista  in  dispensing  with  the 
radial  arm  and  parts  in  connection  therewith, 
usually  employed  for  winding  on,  and  for 
regulating  the  tension  of  the  yarn.  One 
end  of  the  winding-on  chain  is  attached  to 
the  framing  of  the  headstock,  and  the  other 
ia  wound  on  the  winding-on  barrel  in  the 
usual  manner.  The  motion  of  the  winding- 
on  barrel  is  transmitted  to  the  shaft  working 
the  spindle  drums  by  differential  wheels  (or  a 


Jack-in-the-box),  andafHction  pulley  (which 
carries  the  intermediate  wheels),  furnished 
with  a  clip  or  break,  that  is  tightened  and 
slackened  by  the  action  of  the  yarn  on  the 
falters.  When  the  yarn  is  too  tight,  the 
friction  pulley  is  released  by  the  action  of 
the  lallers,  and  proportionably  less  motion 
is  given  to  the  spindles,  the  contrary  action 
taking  place  when  the  ^arn  ia  too  slack.  The 
second  part  consists  m  an  arrangement  of 

8 arts  for  regulating  the  amount  of  afler 
raught. 

Smith,  N.  Tmprovetnente  in  rniHt  fir  re. 
ducing  grain  and  other  tuhstancet.  Appliaa- 
tion  dated  October  19,  1855.      (No.  2348.) 

This  invention  consists  in  the  employ- 
ment of  two  cones  placed  in  a  rcTersed 
direction  to  each  other,  that  is  to  say,  with 
the  base  of  one  cone  opposite  the  apex  of 
the  other ;  and  in  the  mounting  these  cones, 
or  one  of  them,  in  such  manner,  in  suitable 
bearings,  that  the  distance  of  one  conical 
roller  from  the  other  may  be  easily  regulated, 
whereby  the  degree  of  fineness  to  which  the 
substances  are  to  be  reduced  may  be  deter- 
mined. 

Gaudibert,  H.  An  improved  comtmciion 
qf  guard  fir  preventing  surreptitious  removal 
of  watches,  purses,  pocket-books,  and  other 
articles  fiom  the  person.  Application  dated 
October  20,  1855.    (No.  2356.) 

The  inventor  connects  to  one  end  of  a 
small  chain  a  spring  loop  or  suspender,  and 
to  the  other  end  a  sharp,  pointed  hook  or  its 
equivalent,  which  will  enter  and  hold  the 
fabric  of  which  the  pocket  is  composed.  The 
article  ia  then  attached  to  the  spring  loop, 
and  to  the  ring  which  connects  the  short 
chain  with  the  sharp-pointed  hook. 

Wilson,  W.  Certain  improvements  in  ma- 
chinery for  crushing  grain  and  other  sub- 
stances. Application  dated  October  23, 
1855.    (No.  2365.) 

In  order  to  vary  the  distance  between  the 
crushing  rollers  to  suit  the  grain  to  be  • 
crushed,  the  inventor  emoloys  a  bar  'with 
two  inelined  planes ;  this  bar  is  placed  pa- 
rallel  to  the  axis  of  the  adiustable  roller, 
and  each  inclined  plane,  when  the  bar  is 
moved  endwise,  acts  on  a  prolongation  of 
the  bearings  in  which  the  roller  revolves. 
The  bar  is  moved  endwise  by  suitable  me- 
chanism. 

Oppenbeimer.  a.  Certain  improvements 
in  machinerff  or  apparatus  for  stretching  or 
distending  velvets  and  other  piled  goods  or 
fabrics  for  the  purpose  of  cutting  the  pile  qf 
such  goods.  Application  dated  October  23, 
1855.    (No.  2367.) 

This  inyention  consists  in  the  employ- 
ment of  rollers,  one  at  either  end  of  the  ma- 
chine,  over  and  under  which  the  entire 
piece  of  fabric  is  paased,  the  two  ends  of  the 
piled  fabric  being  secured,  so  as  to  form  an 
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endless  strap  or  band.  Of  the  rollers  one  is 
secured,  the  other  at  the  opposite  end 
being  rendered  adjustable  by  means  of  a 
rack,  pinion,  and  click  wheel.  For  the 
lateral  stretching  two  endlew  rails  are  em- 
ployed, running  longitudinally  on  both 
ddes  of  the  ma<mine ;  one  is  secured  to  the 
one  side,  tbe  other  on  the  opposite  side  of 
the  framing  acu  loosely.  These  rails  on 
either  side  are  connected  to  the  seWages  of 
the  piled  fabric  by  an  intenrening  elastic 
strap  or  band.  In  order  to  adjust  the  rails 
according  to  the  Tsrying  length  of  the  piece 
of  fabric  while  being  cut,  a  sliding  rail  is 
secured  to  an  adjustable  roller. 

Collier,  G.,  W.  Bailby,  and  R.  Hons. 
FALL.  Iwtprmfenteuts  in  drying  wool  and 
othtr  Jihnmt  tmhtitmeet.  Application  dated 
October  23, 1855.    (No.  2368.) 

These  improTcments  relate  to  arranging 
endless  trsTelling  aprons,  in  connection 
with  suitable  heating  means,  so  that  the 
fibre,  upon  being  placed  upon  one  apron, 
travels  with  it,  and  is  thence  transferred  to 
another,  and  so  on,  and  each  apron  is 
caused  to  trsTcl  in  an  opposite  direction  to 
the  preceding,  by  which  the  fibre  will  be 
more  fully  turned  over  in  passing  from  one 
to  the  other.  The  iuTcntors  form  the  aprons 
of  open  wire-work  in  sections  connected  to- 
gether, and  they  are  operated  by  supporting 
rollers.  Tbe  heating  is  efiected  by  ptpes  or 
chambers  passing  between  or  under  each 
apron,  supplied  with  steam  or  other  suit- 
able  heating  medium.  A  fan  is  employed 
to  draw  away  the  Tapours  produced. 

Weber,  H.  Certain  iwtprovemenit  in  ap- 
paratutfor  motive  power.  Application  dated 
*  October  28,  1855.    (No.  2373.) 

This  apparatus  consista  of  a  half  cylinder 
(which  may  be  made  to  rotate  on  a  centre), 
placed  in  an  inclined  position,  and  sup- 
ported on  drums  or  friction  rollers,  on 
which  it  travels  in  circulmr  guides.  To  the 
upper  part  of  the  half-cylinder  is  attached 
a  weight,  in  such  manner  as  to  press,  by 
means  of  a  lever,  on  ita  upper  edge,  and 
impart  to  it  a  continuous  revolving  motion 
in  the  guide  circles. 

Sevan,  J.  Improeements  in  projeetiUt, 
Application  dated  October  24,  1855.  (No. 
2376.) 

This  invention  consista  in  constructing  a 
chamber  at  the  back  of  a  projectile,  and  in 
filling  it  with  gunpowder,  so  that  when 
fired  in  a  cannon,  the  chamber  is  burst  and 
rent,  thus  imparting  a  greater  force  to  the 
projectile. 
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Dated  Fehntary  23,  1856. 

4ei.  John  Oedge,  Wellingtoii  •  street  South, 
Strand,  Middlesex.  ImprovemeDU  In  prepevfag 
and  combining  metSlUc  aubttaaees  for  prodnoiaf 
colonre.  and  In  mannfiictiiilnf  the  eame.  A  ena- 
movieation. 

4dS.  Jamei  Edward  Bojde.  of  Hither  •  gracB, 
Lewftham,  Kent,  gentleman.  Improvemento  in 
■eytbei. 

Daleil3ray9,1856. 

1098.  William  Edward  Wiley,  of  Ofeal  Haaptoa- 
street,  Binnlogham.  ImprovenenU  in  the  mana- 
facture  of  pent  and  penholden. 

llOi.  Fraderick  Richard  Laarenee,  of  Sonth^ 
aapton-etreet,  Weetmlntter.  An  improvemeat  la 
tiks  mannfacture  of  ihlrt  ooUare  and  wrist hande. 

Baud  May  14,  1856. 

1139.  Gostavus  Palmer  Harding,  of  Kingslaad, 
Middlesex.  An  Improvement  la  the  mannCaetnre 
of  cloth  bonnets. 

DoUd  May  16,  1856. 

1159.  William  Thistlethwaite,  of  Verolam-baUd. 
lags,  Gray's-ina,  London.  Certain  Improvementa 
in  photography.  A  communication  firom  Looia 
Angamarre,  of  Paris,  Franee. 

1161.  William  Harker,  of  Victaria4nai,  Bowley, 
Bradford,  York.  Improvements  In  giving  metioB 
to  rotating  shuttle-boxes  of  power  looms. 

116S.  Edmund  Eabom  and  Matthew  RoUason. 
engineers,  of  Clement  -  street,  Birmingham,  War- 
wick. Improvem  ents  in  machinery  for  gfiadUig  or 
reducing  sugar. 

1165.  James  Mellor,  of  Gorton,  near  Manches- 
ter, Lancaster.  Certain  ImproYomeats  in  gmtca 
or  grids,  applicable  to  sewers,  drains,  and  other 
similar  purposes. 

Dated  May  17,  1866. 

1167.  David  CuTwood,  of  Geerge-street,  Grosve- 
nor-square,  Middlesex.  An  improved  apparatns 
for  teeilltating  the  cleaning  of  knlTes  and  forks. 

1 169.  Alfted  Vincent  Newton,  of  dMaeery-laae, 
Middlesex.  ImprovemenU  In  machinery  for  forg- 
ing or  pointing  wrought  nails,  spikes,  and  other 
four-sided  articles.    A  communication. 

1171.  Louis  Comides,  of  TraCslgar-sqnaxe, 
during  •  cross,  Middlesex.  Improvements  la  or- 
namental window  bUnds,  and  such  like  traaspa* 
rent  decorations. 

1176.  John  Hynam,  of  Princes-  square,  WDson- 
street,  Flnsbury.  An  improvement  in  the  manu- 
facture of  Instantaneous  lights  when  of  paper  or 
cotton. 

1175.  Richard  Knight,  of  Foster- lane,  LmmSos. 
Improvements  in  apparatus  for  aontiag  Uqnids. 

1177.  Charles  Carroll  Tevis,  lieutenant -colonel, 
of  Fails,  Franee.    An  improved  revolver. 

Dated  May  19, 1866. 

1179.  John  Wilkes,  Thomas  Wllkes,  and  OUbert 
Wilkes,  of  Birmingham.  A  new  or  Improved 
maanfSetnte  of  rollero  or  eylinden  for  printing 
fabrics. 

1 181.  John  Leakey  Bowhay,  of  Modhnry,  Devon. 
Improvements  in  drills  for  sowing  seeds  and  dis- 
tributing manure  or  water. 

1183.  Moses  Haym  Picciotto,  of  Crosby-square, 
London.  Improvements  in  preparing  llax,  hemp, 
and  other  similar  fibrous  materials. 

1185.  John  Wilkes.  Thomas  Wilkes,  and  OUbcft 
Wilkes,  of  Bfrmingham.  A  new  or  Improved 
manuCscture  of  rollers  or  cylinders  fgr  pnnting 
fabrics^ 


PBOVmOKAL  PBOTEOnONS. 


DaUdMay20,  1856. 

11M.  WmUm  Fowler  and  Wniiam  M'CoIlIn, 
Kingtton-apon-HuU.  Improromentt  in  portablo 
•team- engines,  applicable  to  agrknltural  and  other 
ilnllar  purposes. 

1187.  wiillam  ICaizgbam,  of  Ifleld-terrace,  Sur- 
rey. An  improvement  in  rendering  wood  fire-proof. 

1189.  William  Maugham,  of  Ifleld-tcrrace,  8ur- 
rer.  An  improTement  in  rendering  ootton  and 
other  fttbriea  and  paper  uninflammable. 

1190.  Richard  MazweU.  of  Carlton  -  terraee. 
North  Brixton,  Surrey.  Improyements  fai  the 
constmotion  of  taps  for  drawing  off  liquids. 

1191.  James  Anning  GoUop,  of  Lower  Sloane- 
street,  Chelsea,  Middlesex.  An  improved  me- 
thod of  excluding  dust,  water,  air,  and  other  ex- 
traneous matters  tmm  doors,  windows,  glass, 
•how  cases  and  sueh  like  constructions. 

1192.  Samuel  Rogers  Toms,  of  Church  -  Tillas, 
Croydon,  Surrey.    Improvements  in  gloves. 

1193.  William  Cardwell  McBride,  of  Armagh, 
county  Armagh.  Improvements  in  maehlneiy  for 
■cutching  flax  and  other  vegetable  fibrous  sub- 
sUmoes. 

1194.  Alfred  Vincent  Newton,  of  Cliancery-lane, 
Middlesex.  An  improved  mode  of  preparug  the 
double  chlorides  of  aluminium  and  sodium,  and 
aluminium  and  potassium.    A  communication. 

1195.  William  Edward  Newton,  of  Chancery- 
lane,  Middlesex.  Improvements  in  the  process  of 
manufacturing  oil  fh>m  seeds,  and  in  the  ma- 
chinery and  apparatus  to  be  used  therein.  A  com- 
munication. 

119«.  Alfred  Vincent  Newton,  of  Chanoenr-Iane, 
Middlesex.  An  improved  rotary  pump.  A  com- 
munication. 

Daied  May  21,  1856. 

1197.  Joseph  Heory  Reynell  de  Castro,  of  Man- 
chester. An  improved  method  of  propelling  rail- 
way or  other  carriages  up  Inclines.  A  communi- 
cation. 

1198.  David  Shaw,  of  Oee  Cross,  Chester.  Im- 
provementa  in  looms  and  apparatus  employed 
therewith  for  weaving. 

1200.  John  Perron,  of  Buttesland-street,  Hox- 
ton  New  Town.  Improvements  In  ornamenting 
surfaces  of  wood,  Ivory,  bone,  and  such-like  sub- 
stances. . 

1201.  Alexandre  Henri  Dufresne,  of  Rue  de 
rEchlquier,  Paris,  France.  An  improved  process 
of  gilding  and  ornamenting  steel  and  other  metals. 

1202.  John  Cope,  of  Birmingham,  Warwick. 
An  improvement  or  improvements  in  the  manu- 
fbeture  of  buttons  made  of  pearl  or  other  shell, 
ivory,  bone,  or  wood. 

1203.  Manoah  Bower,  of  Birmingham,  Warwick, 
and  Jfohn  Bar  well,  of  Blrminaham  aforesaid,  gen- 
tleman. A  new  or  improved  method  of  Joining 
the  paris  of  metallic  and  other  bedsteads  and  other 
articles  of  ftimltnre. 

1204.  Henry  Medlock,  of  Great  Marlborough- 
strsei,  Middieaex.  Improvements  in  the  manu- 
facture of  glass,  enamels,  and  other  vitrified  sub- 


1205.  James  Holdin  and  William  John  Doming, 
of  Manehester,  Lancaster.  Improvements  in 
bouking.  bleaching,  washing,  and  cleansing  tex 
tile  Ikbnos  and  materials.    Partly  a  conmnnica- 

tiOB. 

1M6.  Alexander  AUan,  of  Perth,  North  Britain, 
and  Thomaa  Hunt,  of  Crewe,  Chester.  Improve- 
ments in  the  construction  of  locomotive  and  other 
steam  engines  and  carriages,  and  In  the  rolling 
stock  of  railways. 

1107.  George  Heron,  of  South-street,  Neweastle- 
OB^Tyne.  Improvements  In  machinery  or  appa- 
ratus for  raising,  lowering,  moving,  or  transport- 


ing heavy  bodies. 
IMS.  Rtt 


Rudolph  Hermann  Schwabe,  of  Glasgow, 
Lanark,  N.B.  Improvements  in  the  manufacture 
or  production  of  onuunontal  lUirics, 
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1209.  Maoleroy  Neilson,  of  Thorn  MUl,  Ren- 
firew,  N.B.  Improvements  in  the  treatment,  pre- 
paration, or  finishing  of  yarns  or  threads. 

1210.  Edward  Greenless,  of  Glasgow,  Lanark, 
N.B.  ImprovemenU  in  the  treatment,  and  pre- 
paration or  manufacture  of  textile  and  pulpy  ma- 
terials. *^' 

1211.  Charles  De  Jongb,  of  Lautenbach,  Goeb- 
wtUfir,  France,  manufacturer.  An  Improved  me- 
thod of  separating  and  assorting  combed  fibres  of 
dUferent  lengths. 

1212.  Thomas  Lawrence,  of  Birmingham,  War- 
wick, manufacturer,  t  Improvements  in  machinery 
to  be  used  for  grinding  and  polishing  gun  barrels, 
swords,  matehets,  bayonets,  scythes,  flre-lrons, 
and  other  articles  similar  in  transverse  section  to 
any  of  those  above  named. 

1213.  Edward  Hammond  Bentall,  of  Heybridce, 
isex.  Improved  machinery  tor  crushing  or  split- 
ting grain  or  seeds.    A  communication. 

1214.  William  Edward  Newton,  of  Chancery- 
lane,  Middlesex.  Improvements  in  machinery  for 
spinning  or  twisting  fibrous  snbstaoeea.  A  com- 
munication. 

1216.  William  Henry  Aston  and  Samuel  Hop- 
kinson,  ofZeUandMlll,  Hnddersfleld.  Improve- 
ments In  steam-boUer  ftimaces  and  apparatus  em- 
ployed far  supplying  water  to  steam-boUers. 

1216.  William  Joseph  Curtis,  of  Sebbon-street, 
Islington.  Improvements  In  the  manufacture  of 
iron  railway  wheels. 

Daied  May  22,  1856. 

1217.  William  Galloway  and  John  Galloway,  of 
Manchester,  Lancaster,  engineers,  improve- 
ments in  steam-boilers. 

1218.  Alexandre  Hubert,  of  Bordeaux,  Dept. 
de  la  Gironde,  Prance.  An  improved  apparatus 
for  ventilating  ships  or  vessels. 

1219.  John  Charles  Pearee,  of  the  Bowling  Iron 
Works,  near  Bradford,  York.  Improvements  in 
apparatus  for  generating  and  economising  steam. 

1220.  William  Richelieu  Hodges,  of  Manchester, 
Lancaster.  Improvements  in  machinery  or  ap- 
paratus for  manufacturing  loop-pile  fabrics.  A 
communication. 

1222.  Alexandre  Tolhausen,  of  Duke-street, 
AdelphI,  London.  Improvements  in  clock-work, 
part  of  these  Improvements  being  applicable  to 
other  regulating  purposes.    A  communication. 

1223.  Job  Cutler,  of  Sparkbrook,  Birmingham, 
Warwick.  Improvements  in  the  manufacture  of 
metallic  pipes  or  tubes  to  be  used  for  various  pur- 


1225.  Germain  Barruel,  of  Rue  Hautefenllle, 
Paris.    Improvements  In  treating  cotton  seed. 

1226.  Robert  Bell,  of  Glassford-street,  Glasgow. 
An  improvement  In  the  manufacture  or  produc- 
tion of  ornamental  fabrics. 

1227.  Charles  Dewiek,ef  Stanley-street,  Leices- 
ter. Improvements  In  machines,  generally  called 
"  rib  fhune  or  rib  machine  "  for  producing  fancy 


1228.  Jamee  Howard,  of  Bedford,  and  George 
Williams  Baker,  of  Wobum.  Bedford,  farm 
bailiff.  Improvements  In  machinery  or  apparatus 
applicable  to  the  tilling  of  land. 

Dated  May  23,  1856. 

1229.  Thomaa  Dawson  Rnssum,  of  Tipton,  Staf- 
ford. A  new  or  improved  brake  for  steam  engines 
and  other  motive  power  engines. 

1230.  Samuel  Berrlsford,  of  Port  wood,  Chester, 
and  Enoch  Wilkinson,  of  Oldham,  Lancaster. 
Certain  improvements  in  looms  for  weaving. 

1231.  John  Gedge,  of  Wellington-street  South, 
Middlesex.  An  Improved  gridiron.  A  commu- 
nication. 

1232.  John  Gedge,  of  Wellington-street  South, 
Middlesex.  Improvements  In  looms.  A  commu- 
nication. 

1233.  John  Gedge,  of  WelUngtoa-stroet  South , 
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If  iddlMMC.  Improromente  in  mMhinoiT  or  appa- 
ratus for  winding  throadt.    A  oommnnloatlon. 

12Si.  John  Q«dge,  of  WeUiogion-streot  Bonth, 
Middletex.  Improvements  In  obtaining  a  mate- 
rial used  in  dyeing.    A  comrottnloatiMi. 

1835.  John  Oodge,  of  Weltington-etrtet  Sontli, 
Middlesex.  Improvements  in  machinery  or  appa> 
ratus  for  the  manufacture  of  billiard  ouei  or 
similar  articles.    A  communication. 

1237.  John  Qedgo,  of  WelUngton-streot  Bouth, 
Middlesex.  Improvements  in  the  apnlioation  of 
distillation  to  gas  item  the  fumaoes  of  steam  en- 
gines.   A  coramunieation. 

1238.  George  Bell  Galloway,  "of  Bastaghall- 
street,  London.  Improvements  in  the  flDurnaoee  of 
marine  boilers,  and  In  the  oonstmotion  of  steam 
vessels. 

1239.  Thomas  Herbert,  of  Nottingham,  lace 
manuflhctnrer,  and  Edward  Whittaker,  of  Notting- 
ham, mechanic.  An  improvement  in  the  manu- 
facture of  warp  lace  flibnos. 

1240.  John  Dixon,  of  High  Bridge,  Neweastle- 
upon-Tyne,  engineer.  Improvements  in  appa- 
ratus for  measuring  water  and  ether  liquids. 

1241.  Frederiek  Peter  Dlmpfel,  of  Philadelphia, 
U.  S.  Improvements  in  the  constraction  of  screw 
nuts  for  axle-boxes,  and  other  pnrposes.  A  eom- 
munication. 

Dated  May  24,  1856. 

1242.  John  do  Cockkenifeck,  of  Cork,  Ireland. 
An  improved  process  and  apparatus  for  preparing, 
refining,  and  filtering  oils  or  Ihtty  matters. 

1243.  Plerse  Eustace  Laurence  Barron,  of  Colea- 
hill  street,  Middlesex.  An  improved  process  for 
coating  metals  for  sheathing  ships  and  fbr  other 
purposes,  and  In  the  means  of  attaching  sheathing 
plates  to  ships  or  vessels.    A  communication. 

1244.  William  lUiugworth,  of  Manchester,  Lan- 
caster. Certain  improvements  in  printing  or  co- 
louring and  glazing  china,  earthenware,  or  other 
ceramic  manufactures,  and  in  the  machinery  or 
apparatus  connected  therewith,  and  also  improve- 
ments in  the  subsequent  treatment  of  such  manu- 
factures. 

1246.  Robert  Adam  Whytlaw  and  Alexander 
Mitchell,  of  Glasgow,  Lanark,  N.B.,  manufac- 
turers.   Improvements  in  weaving. 

1247.  James  Lea,  of  Birmingham,  Warwick. 
Improvements  in  sunblinds. 

1248.  Frederick  Peter  Dlmpfel,  of  PhiUdelphia, 
U.S.  Improvements  in  the  construction  of  steam 
boilers  and  furnaces. 

1249.  Samuel  Davey  ^trap,  of  Albany-road, 
Csmberwell,  and  James  Wright,  of  Alfred -place, 
Newington  Causeway,  Surrey.  Improvements  in 
apparatus  for  regulating  the  mode  of  supplying 
and  drawing  oflT  water  and  other  liquids. 

Daied  May  26, 1856. 

1250.  Be^iamln  Nadault  do  BufTon,  of  Rue  du 
Cherche  Midi,  Paris,  France.  A  new  apparatus 
for  elarilVing  and  purifying  water  and  other 
liquids. 

1252.  Alphoote  Ren6  Le  Mire  do  Normandy,  of 
Judd-street,  Brunswiek-square,  Middlesex.  Im- 
provements in  obtaining  f^sh  water  from  salt 
water. 

1253.  Wharton  Rye,  of  Manchester,  Lancaster, 
iron  founder.  Certain  improvements  in  fixing  oi 
fhstening  rails  or  railways  In  their  chairs. 

1254.  WUllam  Hulse,  of  Birmingham,  Warwidc, 
smith.  An  improvement  or  improvements  in  me- 
tallic and  other  bedsteads,  which  improvement  or 
improvements  mav  be  applied  to  other  articles  of 
fttmiture,  and  to  framework  generally. 

1255.  Charles  Cowper,  of  Southampton-build- 
ings, Chancery-lane,  Middlesex.  Improvements 
in  the  treatment  of  eosl,  and  In  the  purification, 
desiccation,  and  ajrglomeration  of  coal,  and  in  ma- 
chinery and  apparatus  for  sueh  purpocet.  A  coin^ 
munication. 


1256.  Bennett  Johns  H«ywood,  of  Leleeeter- 
square,  Middlesex,  gentleman.  Improvements  in 
holders  for  leads,  slate,  and  other  marking  mate- 
rUls. 

1257.  Frederick  Charles  Jeune,  of  Greaham- 
street,  London,  India-rubber  mannfisetorer.  An 
improved  manufaoture  of  floor-cloth. 

1258.  William  Edwacd  Newton,  of  Chancery- 
lane,  Middlesex,  eivU  engineer.  An  improvement 
applicable  to  quadrants  and  other  instruments  for 
taking  the  altitude  of  the  sun  or  other  objeeta.  A 
communication. 

1259.  Thomas  Foster,  of  Brownlow-street,  Mid- 
dlesex, turner.  Improved  apparatoa  fov  holding 
postaae,  receipt,  and  other  stamps. 

1260.  Samuel  Newington,  of  Tieehurst,  Susaez, 
doctor  of  medicine.  A  preparation  for  destroying 
the  lly  or  aphis,  and  other  insects,  on  hop  ana 
other  plants. 

1 26 1 .  John  Roberts,  of  Falmouth,  hnOder.  Im- 
provements in  machinery  for  moulding  biieks  and 
lUes.    ' 

1262.  Thomas  Charlton,  of  Brentwood,  Essex, 
engineer,  and  William  Tumbull,  of  Rotherhithe, 
Surrey,  engineer.  Impiovements  in  steam  en- 
gines. 

1263.  James  Baird,  of  Edlnburglu  wool  mer- 
chant. A  method  of  freeing  the  wool  npon  skiaa 
from  burrs  and  other  extraneous  subetanoes. 

1264.  Henry  Gtoorge  Tatee,  of  East  Smithfleld. 
Middlesex,  gentleman.  An  Improvement  in  treat- 
ing wash  waters  in  order  to  precipitate  the  greaej 
and  soapy  matters  contained  therein.    A  commu- 


DaUd  May  27,  1856. 

1265.  Ebeneser  Talbot,  of  Spring  Vale,  Staf- 
fordshire, manager.  Improvementa  In  the  con- 
struction of  rails  for  railwara. 

1166.  Frank  Clarke  Hills,  of  Deptford,  Kent, 
manufacturing  chemist*  Improvements  in  the 
purification  of  gas. 

1267.  WUllam  Edward  Newton,  of  Chanoety- 
lane,  Middlesex,  civil  engineer.  ImprovemenU 
in  printing  machinery.    A  communication. 

1269.  Frederick  Peter  Dimpfol,  of  Philadelphia, 
United  States,  engineer.  Improvements  in  con- 
structing the  permanent  way  of  railroada. 


NOTICE  OF  APPLICATION  FOR  PRO- 
LONGATION OF  PATENT. 
A  petition  wUl  be  presented  to  Her  Mi^eety  in 

council,  by  Thomas  Cacdwell,  of  Bombay,  mer- 
chant, praying  Her  Majesty  to  grant  a  proloDga- 
tlon  of  the  letters  patent  granted  to  him  on  the 
15th  December,  1842,  for  *'  Improvementa  in  the 
eonstruotion  of  presses  for  compressing  cotton  and 
other  articles." 


PATENT  APPLIED  FOR  WITH  COMPLETE 
SPECIFICATION. 
1288.  WOHam  Needham  and  Jamea  Kite  (ao- 
condus),  of  Vauxhall,  Surrey,  engineers.  ImpcoTo- 
ments  in  machinery  or  apparatus  for  expieering 
liquids  or  moisture  ftmn  snbstanoea. 

NOTICE  OF  APPLICATION  FOR  LEATS 
TO  ENTER  DISCLAIMER. 

A  petition  has  been  presented  to  the  SoHeltOT 
General  for  leave  to  enter  a  disclaimer  to  tlM  spo- 
cification  of  the  (Allowing  patents : 

Samuel  CunlUIb  Lister,  of  Manningham,  near 
Bradford,  York,  and  George  Edmond  Donlstborp. 
of  Leeds,  bearing  the  title,  Improvements  in  pre- 
parlog  and  combing  wool  and  ether  flbrons  mate- 
rials.   Date  of  patent  20th  March,  1856. 

Samuel  Cunliffe  Lister  and  Jamee  Ambler,  both 
of  Manningham,  York.  Improvements  in  pre- 
paring and  combing  wool  and  other  flbrons  mate- 
rials.   2nd  February,  1812. 


tan  or  patbhts. 


NOTICES  OF  INTENTION  TO 
PROCEED, 

,  (From  the  *'Lond<m  Oazeiie,**  June  lOth, 
1856.) 

I«7.  Hmuj  Holfor4  ftBd  Mftrk  IfMon.  Im- 
proTemeDti  in  ntcbinwy  or  appamtut  for  com- 
preating  meUIt  and  for  manufiKturlnf  all  kinds  of 
xnetallio  riTett,  bolts,  or  similar  articles. 

271.  Allan  Macpliarson.  ImproTements  la  ob- 
tminlng  and  applying  motlva  powar.  A  eommani- 
cation. 

S75.  George  Holeroft,  Joseph  Smith,  and  llio- 
mas  Holeroft.  Improvements  in  maohlnerj  for 
preparing,  spinning,  and  doabling  cotton  and 
other  fibrous  materials. 

282.  George  Norgate  Hooper  and  William 
Hooper.  ImproTements  in  springs  for  carriages, 
and  for  the  cushions  of  earriagas,  chairs,  mat- 
tresses, beds,  and  other  similar  artieles. 

285.  Auguste  Eug6ne  Dannequln.  Certain  Im- 
proyements  in  caoutohoao  or  any  other  Traterproof 
garments. 

289.  James  Townsend  Ward.  A  new  or  Im- 
proved  omnibus. 

298.  Ralph  Wallar.  Improvements  in  ma> 
chtnery  for  preparing  cotton  and  othor  fibrous  ma- 
terials.- 

310.  Michael  Leopold  Pamell.  An  improve- 
ment in  the  constraction  of  locks. 

814.  Alexander  McDougall.  Improvements  in 
treating  bones,  other  animal  matters,  and  other 
substances  containing  phosphates,  for  the  purpose 
'of  obtaining  manure  and  other  products. 

822.  John  Jnshaw.  A  new  or  improved  pressure 
gauge. 

827.  James  Edward  Dnyck.    Improvemants  in 
the  manufacture  of  oil*cake. 
^  882.   William   Kenworthy.     Certain  improve- 
ments in  self-acting  mules. 

887.  Richard  Knight.  Improvementa  in  me^ 
dleal  chests. 

879.  Stephen  RossioParkhurst.  Improvements 
in  sails  and  rigaing  for  vessels. 

892.  Alexanare  Tolhausen.  A  machine  for 
cutting  articles  pf  polygonal  figure  in  wood  or 
other  material.    A  communication. 

490.  James  Steedman.  An  improvement  in 
pianofortes. 

842.  John  Asplnall.  Improvements  in  ma- 
ehtaiery  for  curing  sugar  or  extracting  moisture 
therefrom,  applicable  to  separating  liquids  f^om 
solids. 

848.  Riehard  Archibald  Brooman.  An  im- 
proved fabrio  suitable  for  ladies'  garments.  A 
commnnieation. 

801.  James  Samuel  and  John  NieholaoB.  Im- 
provements in  steam  and  other  vapour  engines. 

1029.  Henry  Mapple.    Barometers. 

1058.  Henry  Duncan  Preston  Cnnningham. 
Certain  apparatus  to  be  applied  to  boats  to  increase 
their  buoyancy  and  sUfailfty. 

1098.  William  Edward  Wiley.  Imnrovementa 
In  the  manufiurture  of  pens  and  pen-holders. 

1099.  William  Basford.  Improvements  In  ap- 
paratus for  purifying  eoal  ras. 

1118.  Bartholomew  Benlowski.  Improvementa 
in  typographical  composition,  and  in  the  manu- 
facture of  logotypes  to  be  used  therein. 

1179.  John  Wilkes,  Thomas  Wilkes,  and  Gilbert 
Wilkes.  A  new  or  improved  manufacture  of 
rollers  or  cylfaiders  for  printing  fisbrlos. 

1195.  William  Edward  Newton.  Improvements 
in  the  process  of  manufhcturing  oil  ftom  seeds, 
and  In  the  machinery  and  apparatus  to  be  used 
therein.    A  communication. 

1205.  James  HoMin  and  WUliam  J^n  Doming. 
Improvements  in  booking,  bleaching,  washing, 
and  cleansing  textile  fabiies  and  materials.  Partly 
a  comnunieatlon. 

1208.  Rudolph  Hennann  Schwabe.     Improve- 
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ments  in  the  ma&ufaetnfo  or  production  of  orna- 
mental febrlos. 

1209.  Maeleroy  Keilson.  Improvements  In  the 
treatment,  preparation,  or  finishing  of  yarns  or 
threads. 

1218.  Edward  Hammond  Bentall.  Improved 
machinery  for  crushing  or  splitting  grain  or  seeds. 
A  communication. 

1219.  John  Charles  Pearee.  Improvements  in 
apparatus  for  generating  and  eeonomtsing  steam. 

1228.  Job  Cutler.  Improvements  in  the  manu- 
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M»K»zio?.  D'C3  J«ncS1.18IS 

iPtTitPlNG  ENGINES. 

A  DESCRIPTION   OF  THE  PUM PINO   ENGINES  OF   THE  WOLVERHAMPTON   WATER  WORKS^ 

WITH   SOME   REMARKS   ON   WATER  PUMFINO.« 

BY     MR.    HENRT     MARTEN,     OF     WOLVERHAMPTON. 

The  engines  described  in  the  present  paper  have  been  at  work  some  years.  They  con- 
sist of  a  pair  of  engines  at  Tettenhall,  constructed  from  the  designs  of  Mr.  Thomas 
Wicksteed,  M.I.C.E.,  and  erected' in  1847,  by  Mr.  James  Kay,  of  Bury;  and  also  an  engine 
at  Ooldthorne  Hill,  constructed  iu  1851,  by  Messrs.  Hawthorn,  of  Newcastle-on-Tyne, 
members  of  this  institution. 

The  engines  at  Tettenhall  are  single  direct-action  non-condensing  engines,  and  are 
shown  in  the  general  view,  figs.  1  and  2  of  the  accompanying  engravings,  to  a  small  scale, 
and  in  detail  to  a  larger  scale,  in  figs.  3  to  9 ;  fig.  3  being  a  side  elevation,  fig.  4  a  plan 
through  XX  of  fig.  8,  fig.  5  a  transverse  section,  fig.  6  an  elevation  of  the  pumps,  fig.  7  a 
section  through  the  valves,  fig.  8  a  plan  of  the  same,  and  fig.  9  the  delivery  valve.  The 
cylinders,  A  A,  are  36  inches  diameter,  and  9  feet  6  inches  stroke.  The  plunger  pumps, 
B  B,  fig.  6,  are  13  inches  diameter,  lifting  about  300  feet  The  steam  is  admitted  to  the 
cylinder  at  a  pressure  of  about  35  lbs.,  and  cut  ofi^at  two-thirds  of  the  stroke.    The  boilers  1 

are  cylindrical,  two  in  number,  26  feet  long,  and  6  feet  diameter,  with  two  tubes  in  each,  I 

254  inches  diameter,  and  internal  fires.    The  flame  from  each  fireplace  passes  along  the  | 

tube,  thence  round  to  the  front  again  by  the  side  of  the  boiler  next  to  its  tube,  and  thence 
the  two  uniting  pass  along  the  bottom  into  the  chimney. 

It  has  been  found  in  practice  that  the  two  smaller  tubes  are  in  every  respect  preferable 
to  the  single  one,  as  they  allow  more  steam  room,  better  heating  surface,  and  afford  con- 
venience for  cleaning  all  round  under  the  bottom ;  and  by  permitting  the  water  level  to  be 
nearer  the  centre  of  the  boiler  shell,  they  admit  of  a  larger  water  surface  for  the  delivexy  of 
the  steam  as  it  is  generated  in  the  water,  so  that  the  ebullition  is  less  violent,  and  the 
formation  of  steam  more  rapid. 

The  boilers  are  covered  with  loam  or  moulding  sand  to  a  depth  of  about  6  inches  over  i 

the  top.  This  substance,  which  should  be  protected  by  a  roof  from  being  blown  away,  is 
found  to  be  a  very  good  non-conductor,  very  little  heat  radiating  through  it  to  the  upper 
surface,  it  has  also  this  advantage  over  nearly  all  other  materials  employed  for  the  same 
purpose — that  no  condensation  can  take  place  in  it  within  two  or  three  inches  of  the  boiler 
plates,  since  for  that  disi^ce  it  forms  a  sand  bath  as  hot  as  the  steam,  which,  in  the  event 
of  any  leakage,  blows  tlirough  it  dry,  and  consequently  no  corrosive  action  upon  the  plates 
can  take  place.  Condensation  cannot  occur  until  at  a  distance  of  three  or  four  inches  from 
the  plates,  spreading  thence  very  gradually  with  the  escape  of  the  vapour  towards  the  sur- 
face of  the  sand,  where  a  moist  patch  is  observed,  indicative  of  what  is  going  on  below. 
With  a  material  of  this  description,  any  portion  of  the  boiler  top  can  be  uncovered  with  a 
shovel,  and  examined  at  once.  For  the  purpose  of  experiment  at  Tettenhall,  steam  blows 
at  two  places  in  the  boilers  covered  in  this  manner  were  sufifered  to  remain  unrepaired  for  a 
couple  of  years,  in  order  to  try  the  effect  fully,  and  the  result  was  an  entire  absence  of  cor- 
rosive action,  as  described  above.  In  the  opinion  of  the  writer,  loam  sand  is  much  prefer-  i 
able  for  this  purpose  to  any  other  material,  provided  always  that  it  is  protected  by  a  roof  or  1 
covering.  It  is  much  cheaper  than  felt,  brick,  or  iron  casing,  and  the  plates  are  much  I 
more  readily  inspected  than  with  the  latter  coverings.  It  is  also  much  superior  to  furnace  I 
ashes,  cinders,  or  riddlings,  which  are  often  placed  over  boilers,  as  these  substances  fre- 
quently contain  acids  and  other  chemical  impurities,  which,  on  being  brought  into  contact 
with  waste  steam,  act  very  injuriously  on  wrought  iron.  In  some  situations  the  author  has 
seen  plates  nearly  eaten  through  from  improper  coverings  of  this  description. 

In  the  pump  work,  shown  in  figs.  G,  7,  and  8,  there  is  little  requiring  special  notice  :  the 
valves  are  ring  valves,  rising  on  a  central  spindle,  as  shown  in  fig.  9  ;  they  are  of  cast  iron 
galvanized,  beating  on  wooden  faces.  Originally  they  beat  upon  a  mixture  of  lead  and  tin. 
but  this  soon  became  loose  in  the  seating,  and  leaked ;  oak  was  then  tried,  but  the  acid 
peculiar  to  this  wood  corroded  the  cast  iron,  so  that  these  beats  were  obliged  to  be  discon- 
tinued. Laiicewood,  box,  and  beech  have  also  been  tried,  but  nothing  answers  so  well  as 
holly,  which  is  now  employed,  and  continues  to  work  well. 

The  area  of  the  suction  valve,  C,  is  325  square  inches,  being  about  two  and  a  half  times 
the  area  of  the  plunger,  and  that  of  the  delivery  valve,  D,  is  163  square  inches,  or  about 
one  and  one- third  time6  the  area  of  the  plunger.  The  enlargement  of  the  suction  valve  to 
this  extent  is  found  to  be  very  serviceable  where  the  velocity  of  the  plunger  is  likely  to  be 
great  iu  the  ascending  stroke. 

*  Read  at  the  Institution  of  Mechanical  Engineers,  Birmingham. 
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The  steam  ralye,  E,  the  equilibrium  Talye,  F,  and  the  exhaust  ralye,  O,  are  of  gun 
metal,  and  on  the  double-heat  construction.    Their  areas  are  as  follows : 

Steam  valve  .    .     .    50  square  inohe8:=l-20th  of  area  of  cylinder. 
Equilibrium  valve  .    50  „  =l-20th  ,, 

Exhaust  valve    .    .    78  „  =l-13th  „ 

The  niston  rod  and  pump  rod  are  connected  with  a  cross  head,  H,  working  on  V  slides 
attached  to  the  supporting  columns,  I,  figs.  2  and  3.     The  plug  rod,  K,  and  the  valve 


Fig.  1. 


Fig.  10.        Fig.  11. 


Fig.  2.  Fig.  12. 


Fig.  9. 


motion  are  worked  from  a  slight  wrought-iiron  beam,  L,  under  the  cylinder  floor,  connected 
at  one  end  to  the  cross  head,  H,  and  at  the  other  end  slung  to  parallel  links.  The  feed 
pump,  M,  is  also  attached  to  this  beam.  The  water  for  the  feed  is  passed  through  a  heater, 
N,  situated  in  the  comer  of  the  engine  house,  and  formed  by  an  enlargement  of  the  waste 
steam  pipe,  1  foot  6  inches  diameter,  along  the  centre  of  which  for  some  distance  the  feed 
pipe  is  conducted,  occupying  about  two-thirds  the  area  of  the  heater. 

The  engine  »  regulated  by  a  wate?  cataract  governed  by  a  small  ratchet  wheel  and 
screw.  The  number  of  strokes  per  minute  varies  from  three  or  four  it  ten  or  eleven,  the 
average  speed  of  the  piston  being  180  feet  to  140  feet  per  minute ;  the  quantity  of  water 
delivered  per  stroke  is  56  gallons.  The  area  of  the  plunger  is  132  square  inches,  and  the 
pressure  on  the  bottom  of  8ie  plunget  is  180  Iba.  per  square  inch,  making  a  total  dead  load 
of  17,160  lbs.,  equal  to  a  dead  pressure  of  16f  lbs.  per  square  inch  on  the  surface  of  the 
steam  piston. 

These  engines  are  working  for  their  kind  at  a  fair  duty,  performing  about  27,000,000  lbs. 
lifted  1  foot  high  per  minute,  with  a  consumption  of  1  cwt  of  the  small  common  slack  of 
the  neighbourhood.  With  Newcastle  or  WelSfi  small  coal  they  would  perform  a  duty  of 
36,000,000  lbs. 

c  c  2 
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The  engine  at  Goldthorn  Hill,  shown  in  the  general  view  to  a  small  scale,  figs.  10,  11, 
and  12  (the  latter  being  a  plan),  is  given  merely  as  a  sample  of  a  good  useful  pumping 
engine  fitted  for  this  neighbourhood.  It  is  a  low-pressure  condensing  beam  engine ;  the 
cylinder  is  48  inches  diameter,  with  an  8  feet  stroke ;  the  boilers  are  30  feet  long,  and 
7  feet  diameter,  with  two  tubes,  2  feet  diameter  beyond  the  furnace,  and  2  feet  by  2  feet 
4  inches  at  the  fire-places.  The  pressure  of  the  steam  is  about  15  lbs.  per  square  incb. 
The  boilers  are  clothed  with  felt  and  wood  lagging,  which  was  completed  before  the  expe- 
riments with  loam  sand  had  been  tried. 

To  avoid  the  almost  constant  trouble  which  arises  from  leakage  at  the  steam  valves  on 
the  boiler  tops  from  the  expansion  and  contraction  of  the  main  range  of  steam  pipes,  Mr. 
Hawthorn  suggested  that  the  main  steam  pipe  should  be  conducted  to  the  steam  chest  with 
a  quadrant  curve,  as  shown  in  the  plan,  fig.  12,  so  as  to  allow  the  two  extremities  connected 
with  the  steam  nozzles  a  considerable  amount  of  expansion  and  contraction,  without  a 
thrust  sufficient  to  break  any  joints;  and  the  writer  has  pleasure  in  stating  that  this 
arrangement  has  been  completely  successful,  as  there  has  not  been  the  slightest  leak  either 
at  the  nozzles  or  steam  chest.  This  arrangement  is  useful  and  efficient  where  there  is  one 
steam  pipe  leading  off  fi-om  between  two  boilers ;  where,  hdwever,  the  steam  pipe  leads  off 
from  one  side,  or  where  there  is  a  range  of  more  than  two  boilers,  it  is  not  applicable ;  and 
in  these  latter  cases  the  writer  has  found  no  expansion  joint  so  simple  and  effective  as  the 
wrought-iron  diaphragm  joint,  consisting  of  a  couple  of  circular  wrought-iron  plates,  about 
2i  times  the  diameter  of  the  pipe,  bellied  «bout  3  inches,  and  rivetted  together  at  the  outer 
rim  and  to  flanges  on  the  main  range  of  steam  pipe. 

There  is  another  point  of  detail  in  connection  with  the  boilers  to  which  the  writer  would 
wish  to  call  attention,  as  it  is  usefUl,  though  frequently  overlooked.  The  hot  and  cold  feed 
and  blow  off  are  all  led  into  and  out  of  the  boiler  through  the  same  pipe ;  this  arrangement 
avoids  the  numerous  holes  usually  cut  into  boilers  for  these  purposes,  and  any  impurity 
which  may  enter  the  boiler  with  the  hot  and  cold  feed  is  deposited  in  dose  proximity  to 
the  blow  off.  In  the  present  instance,  the  pipe  is  of  wrought  iron,  and>is  rivetted  on  to  the 
underside  of  the  front  end  of  the  boiler,  and  the  arrangement  of  the  valves  is  somewhat 
similar  to  those  of  a  bath,  where  the  hot,  cold,  and  outlet  valves  all  take  off  the  same  pipe. 

It  is  also  important  that  the  feed  should  enter  the  coldest  portion  of  a  boiler,  which  from 
the  action  of  the  currents  in  those  with  internal  flues  is  just  under  the  fire  g^ate.  When 
attention  is  not  bestowed  on  this  point,  it  frequently  happens  that  seams  and  rivets  leak 
from  the  sudden  changes  of  temperature  to  which  they  are  liable. 

The  boilers  are  fiat  ended,  and  have  no  staya,  but  there  are  three  stout  T  irons  rivetted 
on  to  the  flat  plates  forming  the  ends,  so  as  to  stiffen  them  against  the  pressure.  This  re- 
mark applies  also  to  the  boilers  at  Tettenhall,  which  are  flat  ended,  with  T  irons  of  the 
same  description,  working  under  a  pressure  of  35  lbs.  per  square  inch. 

The  writer's  experience  has  led  him  to  the  conclusion,  that,  as  a  general  rule  and  as  far 
as  circumstances  will  possibly  permit,  all  boilers  should  be  so  constructed  as  to  require  no 
artificial  support  from  stays ;  these  tend  to  pull  a  boiler  out  of  shape,  loosen  rivets,  and  are 
difficnlt  effectuidly  to  fasten  or  repair ;  flaws  are  not  readily  detected  in  them,  and  often 
when  their  services  are  most  required  they  ^ive  way  from  hidden  corrosions,  or  else  they 
strain  the  boiler  so  as  seriously  to  damage  it,  if  not  fixed  exactly  in  the  direction  of  the  line 
of  tension. 

The  pumps  at  Goldthorn  Hill  draw  the  water  from  a  well  about  90  yards  deep,  and  this 
depth  is  divided  into  two  lifts  of  about  45  yards  each ;  the  diameter  of  the  bottom  working 
barrel  is  14  ins.,  and  that  of  the  top  18|  ins.  The  valves  are  ring  valves  of  gun  metal, 
with  gun  metal  seats.  The  average  speed  of  the  piston  is  100  feet  per  minute,  and  the 
quantity  of  water  raised  per  stroke  is  48  gallons ;  the  total  dead  pressure  is  19,305  lbs., 
equal  to  ISO  lbs.  per  square  inch  of  area  of  the  working  barrel,  and  to  10|  lbs.  per  square 
inch  of  surface  of  the  piston.  The  steam  is  cut  off  at  about  half  stroke ;  the  steam  eqoili- 
brium,  and  exhaust  valves  are  double-beat  gun  metal  valves,  and  their  sizes  are  as  follows : 

Steam  valve      .    •  51  square  inche8=r36th  of  area  of  cylinder. 
Equilibrium  valf  e    51  „  :=l*36th  of  area  of  cylinder. 

Exhaust  valve  .    .64  „  =1 '28th  of  area  of  cylinder. 

The  duty  of  the  engine  averages  about  40,000,000  lbs.  raised  one  foot  high  per  minute,  • 
with  1  cwt.  of  slack. 

{To  be  continued,) 
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MECHANICAL  LIMBS. 
on  the  means  of  sufplyino  some  op  the 
uses  op  a  lost  hand,  by  mechanical 
arrangements. 
By  Sir  George  Cayley,  Bart. 

In  the  year  1845,  there  was  reprinted 
from  the  Meehmde^  Idagaxim  for  March  in 
that  year,  a  description  of  some  artificial 
hands  for  prifate  distribution.  These  were 
used  by  sereral  persons ;  and  although  they 
thus  obtained  the  means  of  a  voluntary  grasp 
and  release  of  such  objects  as  they  required 
to  handle,  as  then  exhibited  in  the  Poly- 
teehnic  Institution,  by  Mr.  George  Dous- 
land,  for  whose  benefit  this  iuTention  was 
originally  designed;     yet    ultimately,  the 

Fig.  1. 


trouble  of  putting  on  and  off,  together  with 
the  weight  of  the  apparatus,  though  reduced 
to  its  lowest  possible  limits,  rendered  it  irk- 
some to  the  wearers,  and,  after  the  novelty 
was  worn  off,  they  generally  preferred  making 
what  nse  they  could  of  the  maimed  limb, 
without  the  apparatus. 

Since  that  time,  a  more  efficient  and 
much  lighter  construction  has  been  effected ; 
and  as  those  so  made,  have  been  approved 
of,  it  may  be  usefiil  to  publish  a  description 
of  this  improved  apparatus  under  the  sanc- 
tion of  experience,  though  when  first  in- 
vented, it  was  in  its  main  features  given  in 
the  pages  of  the  Meehamet*  Magazine, 

Another  cause  that  operates  strongly 
against  the  introduction  of  mechanical 
Fig.  2.    Fig.  3. 


hands,  is  the  strong  denre  in  most  persons 
not  to  appear  maimed.  They  prefer  a  well 
made  cork  hand  under  a  glove,  to  a  more 
clumsy  one  that  can  perform  some  of  the 
most  essential  offices  of  the  real  limb. 

The  following  construction,  though  pos- 
sessed of  no  heauty,  when  applied  for  use, 
as  a  self-grasping  and  releasing  apparatus, 


Fig.  5  Fig.  6 

has  the  advantages  of  being,  at  any  moment, 
changed  for  an  ornamental  hand,  a  knife, 
fork,  spoon,  saw,  or  any  other  tool  that  may 
be  required  in  the  same  manner  as  is  now 
frequently  used  for  fixing  many  carpenter's 
tools  to  the  same  handle,  by  a  spring  calch. 
This  will  be  readily  uuderstood  by  inspectin  g  ^ 
the  engraving,  where  fig.  1  repr6s^nts  thd  * 
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eonstrueiioti  of  the  ited  hook,  and  grasping 
daw,  fixed  by  a  cateh  (not  repreiented,  to 
prevent  oonfnsion)  into  the  usual  apparatus 
for  holding  the  stump  of  the  arm. 

The  apparatus  for  grasping  requires  some 
explanation,  though  its  constroetion  is  to- 
lerably evident  on  inspection.  Below  the 
fixed  hook,  A,  the  shank  is  divided,  as 
shown  by  the  shaded  part,  and  more  dls- 
ttnetly  at  B,  fig.  2 1  within  this  is  inserted 
the  moveable  shank  of  the  olaw,  C,  figs.  1 
and  3,  held  by  the  screw-pitot,  D,  figs.  1, 
2  and  3.  £,  fig.  1,  represents  a  long  thin 
light  lever,  flattened  as  it  approaches  the 
elbow,  to  which  it  must  extend.  This  lever 
passes  under  the  sleeve,  made  wide  enough 
to  permit  it  to  stand  out  an  inch,  or  an  inch 
and  a  half  from  the  arm ;  tlie  lever  is  hinged 
on  a  pivot  screw  within  the  hollow  part  of  the 
shank,  near  G,  fig.  1,  and  has  a  short  arm, 
F,  drawn  forcibly  forward  by  a  flat  steel 
spring,  6,  and  connecting  piece,  through 
another  connecting  rod.  This  arm  opens 
the  claw,  C,  to  receive  any  required  sub- 
stance  within  the  limits  of  iu  range,  which 
is  firmly  held  as  long  as  required  by  the 
pressure  of  the  spring,  until  released  by  the 
lever,  £,  being  pressed  against  the  side. 
About  ten  pounds  pressure  of  the  spring, 
at  the  extreme  point  of  the  pincers,  is 
found  to  be  a  convenient  force. 

In  cases  where  additional  cost  is  not 
objectional,  this  plan  of  spring  grasp  may 
be  concealed  in,  and  adapted  to  alight  artifi. 
cial  hand,  as  shown  in  fig.  4,  for  occasional 
wear,  but  it  will  not  be  found  so  useful  as 
the  steel  claw,  which  enables  the  wearer  to 
take  up  even  the  most  minute  objects,  such 
as  coins,  pins,  needles,  &c.,  &c.  The  knife 
is  shown  in  fig.  5,  and  the  spoon  in  fig.  6. 
It  can  scarcely  require  any  excuse  for  thus 
showing  the  result  of  the  experience  ob- 
tained on  this  subject,  rendered  still  more 
important  by  the  vast  accumulation  of 
maimed  persons,  throughout  so  many  na- 
tions, consequent  upon  the  casualties  of  the 
late  unexampled  and  most  destructive  war. 

Gborqe  Cayley. 
Brompton,  N.  R.  Yoikshire. 
May  12,  1856. 

FOREIGN  INTELLIGENCE. 

Seient^f  Engineering,  Arehitectural,  SfO, 

Education  by  "  Work."— Although 
Germany  does  not  exhibit  any  signs  of 
external  (political)  activity,  its  thoughts  and 
endeavours  are  ^reat  At  the  late  general 
meeting  of  German  teachers  and  school- 
masters,  the  idea  of  education  by  work  has 
been  put  forth  in  bold  relief.  The  mere 
being  pinned  down  to  the  school-benches  in 
a  musty,  dreary  room  won't  do  any  more 
in  an  age  longing  after  bodily  and  mental 
expansion;    therefore   our   Saxon  fellow- 


co  untrymen  on^the  Elbe  and  Oder^  intend 
to  bring  the  youth  of  the  people  in  contact 
with  nature  by  praetieal,  sturdy,  yet  plea- 
sant  and  unexhausting  toeirk  in  tlie  garden, 
the  field,  and  the  forest  This  new  idea, 
however,  is  exceedingly  old,  as,  according  to 
the  precepts  of  Con-fu-tsee  (many  centuries 
before  Christ),  all  childreii  had  to  do 
garden  irork  in  China.  To  this  our  Gewtw- 
ments  ought  to  grant  the  lands  of  the  com-  . 

mens,  provided  they  do  not  object  (!)  to  have"  ■■  % 
healthy,  strong  mtin  for  their  citizens.  One  '^ 
of  the  speakers  at  the  above  gathering  of 
German  schoolmen  uttered  the  apparent 
paradox,  that  "  all  elementary  schools  could 
be  tnade  seifsupporting — or,  at  least,  the  lads 
might  take  bundles  of  vegetables,  fruit,  fte., 
to  their  homes,  with  a  set  of  sturdy,  healthy 
limbs  and  lungs  in  the  bargain." 

Opening  of  European  Commerce  to 
TiMBUCTOo. — At  a  period  when  the  English 
Government  have  spent  large  sums  to 
open  some  secondary  channels  of  African 
commerce,  the  opening  of  the  very  heart  of 
that  continent  on  another  side  will  be  of 
great  importance.  The  Algiers  Akbahr,  of 
a  recent  date,  contains  the  ^important  in- 
telligence that  some  deputations  of  Arab 
tribes,  inhabiting  the  borders  of  the  Great 
Sahara,  have  arrived  at  the  French  head 

Suarters,  and  have  declared,  on  the  part  of 
leir  people,  that  they  have  become  com. 
pletely  convinced  of  the  importance  and 
utility  of  a  commercial  intercourse  with 
the  Europeans,  and  that  there  shall  be  no 
impediment  laid  to  commerce  being  car- 
ried on  up  to  Timbuctoo.  There  can  be  no 
doubt  that  the  late  military  successes  of  the 
French  on  the  outskirts  of  the  Sahara  have 
much  contributed  to  this  change  in  the 
policy  of  Airican  tribes  hitherto  inimical  to 
It.  We  shall  be  happy  to  find  that  the  com- 
merce of  this  country,  availing  itself  of  the 
present  close  national  alliance  between  the 
two  nations,  will  take  steps  for  profiting  by 
this  important  event. 

Gigantic  Rock  Sculptures. — The  go- 
vernment of  the  Swiss  Republic  have  de- 
cided on  erecting  a  monument  to  Arnold 
Winkelriedi  a  peasant,  who,  when  the  Aus- 
triane  intended  to  coerce  Switzerland,  and 
were  arrayed  in  battle,  stepped  forward,  and 
burying  a  number  of  spears  stretched  forth 
by  the  Austrian  knights  in  his  own  breast, 
thus  opened  a  street  to  his  compatriots.  It 
was  obvious,  that  as  this  was  the  solitary, 
but  culminating  public  action  of  the  sturdy 
patriot,  no  statuary  monument  would  do 
justice  to  it.  Hence,  therefore,  it  has  been 
decided  that  a  gigantic  sculpture  {basso 
relievo)  cut  in  the  very  face  of  a  huge  rock» 
like  the  rock  sculptures  of  Egypt  and  India, 
should  commemorate  the  devotion  of  the 
Swiss  peasant.  It  may  be  deemed  a  fortu- 
nate event,  that  by  this  attempt,  monumentaU 
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isrut  if  we  may  so  speak,  will  leave  the  trod- 
den paths  of  statues  and  obelisks,  and  carry, 
moreoyer,  its  productions  into  open  nature — 
accessible  to  al),  instructive  to  all. 

Thorwaldsen  and  Kino  Louis  of 
Bavaria.  —  The  following  letter,  lately 
brought  to  light,  does  honour  to  the  man 
of  the  crown  and  the  man  of  genius :  "  Dear 
Thorwaldsen,  I  perceive  with  pleasure  from 

fypur  letter,  dated  October  14th,  that  my 
Adonis  statue  is  completed,  and  I  have 
.    heard  that  it  will  be  one  of  the  best  works. 
'  One  of  the  best  works  of  ThorvKU<Uen  means 
.   one  approaching  those  of  the  best  of  anti- 
quity— and  what  treasure  shall  I  possess  then ! 

Munich   has  never  made  such  an 

acquisition  as  when  it  shall  possess  Thor- 
waldseu's.  Will  you  write  me,  at  the  latest, 
one  month  after  the  receipt  of  this,  whether 
you  would  accept,  next  spring,  the  situation 
of  Professor  of  Sculpture  at  the  Academy  of 
Fine  Arts  here  ?  If  you  were  Professor  of 
the  Academy,  I  would also  nomi- 
nate you  Councillor  of  State  on  eztraordi- 
nery  service.  Even  my  ministers  have  no 
higher  rank  than  that  of  State  Councillor. 
But  even  if  you  were  merely  to  take  up  your 
abode  at  Munich  as  a  private  indlviduid,  in 
this  case  also  you  will  be  joyously  received 
by  all,  but  with  open  arms  by  one  who 
knows  how  to  estimate  you.  Ludwig." 
Such  an  invitation  few  would  have  resisted 
— but  Thorwaldsen  was  so  fettered  by  Rome, 
and  the  many  works  he  had  to  make  there, 
that  he  did  not  go  to  Munich.  Still,  when- 
ever king  Ludwig  came  to  Rome,  he 
walked  always  arm  in  arm  with  the  Danish 
sculptor. — [Communicated  by  Dr.  J,  Lotsky*'] 


BETT'S  PATENT  METAL 
CArSULKS. 

BEFORE  TIIC  Jl'DICIAI.  COMMITTLL  OF  THE 
rillVV  COUNCIL. 

Tueid'jy,  Jane  17,  I80G. 

Present. — Mr.  Pembcrtou  Leigh,  Sir 
Edward  Ryan,  Sir  J.  Patteson,  and  Sir 
W.  H.  Maule. 

This  was  an  application,  on  the  part  of 
Messrs.  Betts,  for  the  prolongation  of  a 
patent  granted  to  their  father  m  1842  for 
the  manufacture  of  metal  capsules,  and 
their  application  to  the  necka  of  bottles, 
jars,  &c.  Other  patents  have  since  been 
obtained  which  are  comhiued  with  it  It 
appeared  that  by  the  working  of  the  first 
patent  considerable  loss  had  been  sustained, 
but  under  the  present  plan  a  profit  of  up- 
wards of  £20,000  had  been  realized.  Several 
witnesses  were  examined  to  prove  the 
utiL'ty  of  the  invention,  among  whom  was 


Mr.  Feast,  a  pickle  and  sauce  merchant, 
who  stated  that  he  paid  £250  per  month  for 
capsules.     There  was  no  opposition. 

Mr.  Hind  march,  Mr,  Knowles,  and  Mr. 
Millward  appeared  for  the  petitioners ;  Mr. 
Welsby  on  tne  part  of  the  Crown. 

Sir  E.  Ryan  said  that  their  Lordshi|fs 
were  of  opinion  that  there  was  no  merit  in 
the  invention  ;  hut  if  there  was,  the  parties 
had  been  sufficiently  rewarded. 


PREVENTING  THE  ESCAPE  OF 
ACID  VAPOURS. 

BT    MM.   CH.   AND   AL.   TI88IER. 

The  process  which  we  apply  in  this  case 
consists  in  interposing,  between  the  princi- 
pal  flue  and  the  ull  chimney  of  the  manu- 
factory, a  species  of  lime  oven,  heated  by  a 
oontigiiouB  fumaee,  and  into  which  will 
enter,  on  the  one  side,  in  consequence  of 
the  djranght,  all  the  vapours  from  the  fac- 
tory, on  the  other,  the  flame  of  the  furnace 
intended  to  heat  the  lime  withwhich  the  oven 
is  filled,  a  certain  temperature  being  neces- 
sary for  the  complete  absorption  of  the 
acid  gaset.  It  will  be  clear  that  the  ar- 
rangement of  the  oven  may  be  varied  ad 
h^bUium;  consequently  our  process  con- 
sists essentially  in  the  use  of  lime  or  car- 
bonate of  lime  brought  to  such  a  tem- 
perature that  the  absorption  shall  be  as 
complete  as  possible,  the  elevation  of  the 
temperature  aiding  at  once  the  draught  of 
the  chimney  and  the  absorption  of  the  acid 
gases. 

This  process  is  used  at  our  manufac- 
tory at  Amfreville  near  Rouen,  where 
aluminium  is  at  the  present  time  extracted 
on  a  very  large  scale,  and  it  has  given  ex- 
cellent results  in  stopping  the  acid  vapours 
produced  by  the  manufacture  of  chloride  of 
aluminium.  It  is  veil  kown  that  these 
vapours,  composed  of  chloride  of  silicinm, 
chloride  of  aluminium,  chloride  of  sulphur 
and  hydrochloric  acid,  are  extremely  sharp 
and  corrosive,  and  it  is  to  the  interest  of  all 
to  prevent  their  escape.— Cpinpfe«  Rendut, 


TONNAGE  REGISTRATION. 

iTo  the  Editor  rf  tke  Mechanies'  Magazine. 

Woolwich  Dockyard,  June  17, 1856. 

Sir, — It  gives  me  satisfaction  to  fiad^by 
your  article  on  "Tonnage  Registration," 

fublished  in  the  Mechaaict*  Magazine  of  the 
4th  inst,  No.  1714,  and  in  the  Journal  of 
the  Society  of  ArU  of  the  18th  inst,  No. 
186,  that  my  letter  of  the  27th  ultimo,  in 
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reply  to  your  reriew  of  my  paper,  "  Ton- 
nage Registration/'  read  before  the  Society 
of  Arts  on  the  11th  January  last,  has 
afforded  you  such  a  further  exposition  of  my 
views  on  the  deficiencies  of  our  tonnage 
registration  under  the  Merchant  Shipping 
Act  of  1854,  as  induces  you  to  **  congratu> 
late  Mr.  Atherton  upon  the  manifest  im> 
prorement  which  has  taken  place  in  his 
opinions."  Whether,  however,  this  more 
approximate  concurrence  of  our  opinions 
may  be  attributable  to  any  change  in  my 
views  as  to  the  deficiencies  of  oar  present 
tonnage  registration  system,  or  to  your  own 
clearer  perception  of  what  my  views  really 
were,  and  still  are,  I  need  not  now  question. 
The  result  is  gratifying  to  me,  for  every 
writer  on  scientific  subjects  must  desire  to 
stand  well  with  the  Editor  and  patrons  of  the 
Mechanie^  Magazine:  but  I  now  further 
desire  that  our  passive  concurrence  of  opi- 
nion, embracing  as  it  does  the  main  pnn- 
ciples  of  the  case  in  question,  may  result  in 
our  active  co-operation  with  a  view  to  the 
amendment  of  our  present  shipping  regis- 
tration system,  inasmuch  as  you  have  dis- 
tinctly announced  and  adopted  the  pro- 
positions which  constitute  the  grounds  of 
my  exposition  of  the  deficiencies  of  our 
present  system ;  namely, 

1st.  **  That  the  tonnage  measurement  and 
registration  of  vessels  has  never  been  fairly 
brought  before  Government  in  any  other 
than  a  purely  fiscal  point  of  view." 

2ndly.  '*  That  Government,  in  legislating 
on  tonnage  registration,  has  not  contem- 
plated the  scientific  features  of  the  ease,  nor 
those  which  bear  on  the  sea  voyage." 

3rdly.  "That  undoubtedly  there  is  a 
point  beyond  which  ships  cannot  be  safely 
loaded." 

4thly.  **That  undoubtedly  it  would  be 
desirable,  if  possible,  to  fix  a  Umit  to  the 
dec^ree  in  whioh  ships  may  be  loaded." 

Bthly.  That  as  respects  the  draught  of 
water  at  which  ships  leave  port,  "  Let  the 
Board  of  Trade  have,  if  it  so  please,  pro- 
perly authorised  ofilcers  to  note  and  record 
these  facts." 

Such  being  your  acknowledgments  in 
your  review  on  my  paper  on  tonnage  regis- 
tration,  read  before  the  Society  of  Arts  on 
the  16th  January  last,  I  may  surely  pre- 
sume it  to  be  your  opinion  that  the  present 
state  of  our  shipping  registration  system 
does  not  fulfil  the  statistical  requirements  of 
the  times ;  and  that  the  Act  of  1854,  as  re- 
spects the  matters  abo?e  referred  to,  ought 
to  be  amended,  <'  if  possible." 

Now  as  regards  the  jnw«<6i/iVy  of  amending 
these  declared  and  admitted  deficiencies  of 
the  Act  of  1854,  it  may  depend  considerably 
on  the  steadfastness  of  purpose  which  you, 
the  Editor,  and  the  numerous  and  infiuen- 


tial  patrons  of  the  Medtanic^  Magazine,  and 
the  members  of  the  Society  of  Arts  (to  whom 
also  you  have  appealed  on  this  subjeetX 
may  display  in  the  prosecution  of  this  good 
cause.  It  may  Indeed  happen  that  neither  the 
Editor  of  the  MeckatUct*  Magazine,  nor  Mr. 
Atherton,  nor  any  other  loyal  agitator  in 
this  good  cause  (for  in  these  days  of  popular 
education  and  advancement  the  correction 
of  deficiency  or  abuse  in  any  department  of  ^ 
national  affairs  constitutes  die  very  essence 
of  loyalty)  may  not  be  so  fortunate  as  to 
devise,  aU  at  once  complete,  that  scheme  of 
statistical  registration  which,  on  ''  consulta- 
tive deliberation,"  may  be  decided  upon  as 
practically  the  besL  For  my  part  I  have 
not  presumed  that  such  would  be  the  case  ; 
but,  nevertheless,  I  have  endeavoured  to 
lead  attention  to  the  subject  by  pointing 
out  the  glaring  deficiencies  of  the  present 
law,  and  specifically  bringing  forward 
suggestions  which  I  believe  would  con- 
stitute a  practicable  system;  and  which, 
embracing  as  it  would  do,  the  capaei^  or 
roomage  of  ships  for  bulk  of  cargo,  the  ca- 
pability  of  ships  for  carrying  weight  of 
cargo,  the  displacement  [at  a  certain  speci- 
fied draught,  and  the  draught  at  which  ships 
actually  leave  port  either  above  or  below 
some  assigned  line,  mark,  or  nail  at  stem 
and  stem  as  of  old,  would,  I  conceive,  con- 
stitute a  scheme  for  shipping  statistics  more 
in  accordance  with  the  requirements  of  the 
times  than  is  afforded  by  the  present  law. 
These  suggestions,  avowedly  submitted  in 
deference  to  fiirther  "  consultative  delibera- 
tion" scientifically  competent  to  the  task, 
and  biassed  by  no  class-prejudices  on  the 
question,  are  quite  in  accordance  with  my 
original  paper ;  and  if  these  views  as  to  the 
purport  of  my  paper  have  not  been  already 
noticed  by  the  Editor  of  the  Mechanics*  Ma^ 
gaxine,  I  hope  they  may  now  be  regarded  as 
a  still  further  "  improvement  in  Mr.  Ather- 
ton's  opinions,"  and  become  the  subject  of 
your  still  further  congratulations  and  adop- 
tion as  a  zealous  oo-agitator  in  the  cause  of 
shipping  registration  amendment  If  I 
only  obtain  the  active  co-operation  of  the 
Editor  of  the  MecfianicM*  Magazime,  to  the 
extent  of  his  own  declarations  as  above  set 
forth,  I  will  not  quarrel  with  him,  though 
he  claim  Captain  "  Coryphaeus"  as  a  eon- 
vert,  instead  of  acknowledging  himself  to 
be  a  recruit. 

Being  thus  in  the  amicable  mood,  I  am 
not  disposed  (indeed,  it  would  be  bad  agita- 
tion) to  disturb  our  harmony  on  principles 
by  discussing  matters  of  detail  in  practice ; 
I  may,  however,  remark  on,  not  discuss,  a 
few  points.  You  question,  whether  a  ship 
of  1,000  tons  register  mayor  m«y  not  carry 
3,000  tons'  weight  of  cargo.  My  statement 
was,  that  a  ship  of  1,000  tons    register 
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might  be*  bo  proportioned  ^m  to  carry 
1,500  tons  otrgo  by  ufeightf  and  in  addition 
thereto  1,600  tons  of  cargo  by  meamrement, 
making  altogether,  not  8,000  tons  of  dtad 
weight  cargo,  but  3,000  tons  of  cargo 
chargeable  for  freight  The  cellular  prin- 
ciple of  build  now  adopted  in  iron  ships 
wonld  easily  realise  these  limits,  and  the 
tonnage  admeasurement  of  steamers  is  evi- 
dently open  to  still  more  anomalous  results, 
as  their  register  tonnage  has  no  limited 
ratio  whatever  to  their  external  displace- 
ment 

You  appear  to  infer  that  I  especially  ad- 
vocate external  measurement :  the  first  ob- 
ject of  my  original  paper  was  to  expose  the 
fallacy  of  basing  snipping  registration  on 
internal  roomage  onlyi  as  by  the  Act  of 
1854.  I  admit  that,  of  the  two,  I  would 
prefer  a  scheme  of  registration  based  on 
external  displacement  to  a  scheme  based  on 
internal  roomage.  I  advocate  neither  ex- 
clusively, but  I  assert  that  shipping  regis- 
tration always  must  be  a  vexed  question  so 
long  as  the  legislature  are  imposed  upon  as 
they  always  hitherto  have  been,  with  the 
idea  that  it  is  a  question  between  external 
and  internal  measurement  Shipping  re- 
gistration never  can  be  complete  until  some 
cognizance  be  taken  of  the  measurements 
both  internal  and  external;  and  by  refer- 
ence to  the  **  Table  of  Details  for  Record," 
fiven  in  my  original  paper,  read  before  the 
ociety  of  Arts,  on  the  16th  of  January,  it 
will  be  seen  that  the  scheme  of  measure- 
ment proposed  by  me  is  quite  as  complete 
for  determining  the  internal  roomage  or  ca- 
pacity of  the  ship  for  bulk  or  cargo  as  it  is 
for  determining  the  external  displacement 
or  capability  of  the  ship  for  weight  of  cargo. 
Your  notions  as  to  my  views  in  this  respect 
appear  to  have  been  completely  at  fault; 
but  I  hope  that,  by  this  explanation,  I  have 
now  established  a  concurrence  of  opinion 
between  us  as  to  the  much  vexed  question 
of  external  and  internal  measurement 

I  must  also  notice  another  point  of  im- 
portance, namely,  the  determination  of  the 
loading  limit  At  present,  every  ship  re- 
ceiving cargo  has  her  load  limits,  on  which 
safety  at  sea  so  much  depends,  deter- 
mined by  interested  parties.  My  argu- 
ment is,  that  it  ought  to  be  determined 
by  disinterested  parties;  and  as  you  have 
now  expressly  disclaimed  the  impossibility 
of  fixing  a  limit  for  each  mercantile  ship,  I 
presume  that  you  will  concede  the  possibility 
of  doing  so.  In  my  paper  I  left  the  mode 
of  efifeoting  this  object  an  open  question  for 
"  consultative  deliberation ;"  suggesting, 
however,  that  the  breadth  of  beam  con- 
jointly with  the  angle  at  which  ships,  ac- 
cording to  their  build,  are  liable  to  lie  over, 
might  be  made  the  base  of  the  investiga- 


tion.  You  have  suggested  that  the  ratio  of 
length  to  breadth  be  also  made  an  element 
in  the  calculation,  in  which  I  concur. 
Other  ingenious  suggestions  may  also  pre- 
sent themselves ;  so  that  it  is  to  be  hoped 
that  "consulutive  deliberation"  will  over- 
come  this  stumbling  block,  so  lately  an  im- 
possibility, but  now  merely  a  tUffieuUtft  and 
perhaps  by  this  day  twelve  months  a  simple 
question  of  proportion.  As  to  the  question 
of  levying  tolls  fairly,  on  what  principle 
are  we  to  judge?  Is  it  to  be  the  grote  size 
of  the  ship,  or  is  it  to  be  its  capability  for 
carrying  cargo  that  is  to  be  the  measure  of 
fairness?  A  steamer  of  100  tons  register 
tonnage  may  be  ten  times  as  big,  cubically, 
as  a  sailing  vessel  of  the  same  register 
tonnage.  Is  it  fair  to  exact  the  same 
amount  of  fiscal  tolls  firom  each,  as  is  done 
by  the  present  law  ?  As  to  the  capability 
for  carrying  cargo,  it  is,  I  believe,  statisti- 
cally known  that  the  tonnage  freight  by 
weight  and  the  tonnage  freight  by  measure 
are  about  equal ;  and  seeing  that  the  room- 
age  of  a  ship  for  carrying  bulk  tonnage  is 
no  measure  whatever  of  the  capability  of  a 
ship  for  carrying  weight  tonnage,  unless 
submerged  deck  awash,  which  you  repudi- 
ate, it  cannot  be  said,  on  this  principle,  that 
the  levying  of  tolls  is  fairly  based  on  in- 
ternal roomage  alone.  Would  not  the  ca- 
pability for  weight  cargo  be,  at  least  equally 
fair;  and  wonld  not  the  medium  between 
the  cargo  roomage  tonnage  and  the  cargo 
weight  tonnage  be,  on  the  general  average, 
fairer  than  either ;  or  wonld  not  ]a  direct 
toll  on  the  goods  be  fairest  of  all  ?  Here, 
again,  is  a  case  for  "  consultative* delibera- 
tion." 

As  regards  measurement  by  Sterling's 
rule,  I  am  rdnctant  to  say  more  on  that 
subject,  since  you  yourself  have  so  elabo- 
rately expounded  it,  and  referred  it  to  the 
judgment  of  the  readers  of  the  Medundes* 
Magazine ;  and  as  respects  Peake's  system 
of  admeasurement,  based  on  the  curve  of 
vertical  sections,  I  dare  say  that  Mr.  Peake 
will  himself  publish  it  more  fully  than  has 
hitherto  been  done ;  and  if  I  may  be  per- 
mitted to  judge  from  your  exposition  there* 
of,  I  have  no  doubt  it  will  be  more  highly 
appreciated  by  you  when  better  understood, 
than  it  appears  to  be  at  present  The  con- 
structive elements  to  be  measured  for  de« 
termlning  shipping  registration  must  neces- 
sarily be  specified  and  prescribed  by  law ; 
but  for  my  own  part,  I  see  no  reason 
why  Sterling's  rule  should  be  imposed  by 
Act  of  Parliament  on  shipping  as  the  mode 
of  working  out  a  calculation  any  more  than 
that  it  should  be  imposed  on  land  surveying, 
or  other  purposes  for  which  it  is  applicable. 
There  is  no  more  mystery  necessarily  con- 
nected with  the  measurement  of  a  ship  than 
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there  is  with  the  measurement  of  a  tub. 
Why  should  it  not  be  left  to  those  who  are 
responsible  for  calculations  being  correctly 
done  to  adopt  Sterling's  rule»  or  Peake's 
method,  or  any  other  of  the  various  methods 
that  may  be  in  approved  general  use,  and 
recognized  as  scientifically  admissible  for 
the  purpose  required  7  Is  science  likely  to 
be  promoted  by  legislative  protection  ?  Here 
agaio  is  a  case  for  "  consultative  delibera- 
tion." 

I  trust  that  the  Editor  of  the  MedwUes* 
Magazine  will  now  recognize  a  still  further 
**  manifest  improvement  in  Mr.  Atherton's 
opinions,"  and  take  a  decisive  part*  either 
in  upholding  our  shipping  r^istration  sys- 
tem  as  it  now  is,  or  declare  himself  an  ad- 
vocate for  its  amendnaent  The  patrons  of 
the  Mechanics*  Magazine  may  wish  to  know 
the  decision  of  its  Editor,  and  is  not  such 
decision  due  to  them  and  to  this  public 
cause  ? 

I  am,  Sir,  yours,  &&, 

Charles  Athbrton. 


To  the  Editor  qfthe  Meehania*  Magazine. 

Sir, — In  the  last  part  of  your  observa- 
tions on  tonnage  registration  {Mechaaict* 
Magazinef  pp.  558,  559),  you  have  noticed 
a  method  oi  calculation  that  has  been  prac- 
tised by  roe  for  many  years  with  perfect 
success.  That  you  have  been  '*  grievously 
misinformed"  there  can  be  no  doubt,  for 
from  page  15  of  the  small  work  alluded  to 
(being  Weale's  first  part  of  the  "Rudimen- 
Ury  Treatise  on  Naval  Architecture")  to 
the  end  of  that  little  work  there  will  be 
found  no  restriction  to  the  curvilinear  por- 
tions of  the  sectional  areas  being  divided  intp 
triangles  and  curvilinear  areas  to  any  extent, 
leaving  no  deficiency  in  measurement ;  and 
"  to  obtidtt  the  greatest  distance  between  the 
two  chords  and  the  curve  by  trial**  is  evidently 
a  matter  of  manipulation. 

I  can  assure  yon,  that  since  the  year  1820, 
this  measurement,  based  on  the  curve  of 
sectional  areas,  has  been  used  by  me  for  all 
classes  of  vessels — from  line-of-batt^e  ships 
to  fishing  boats.  Those  results  are  at  the 
service  of  the  Editor  of  the  Medumies*  Ma- 
gazine, and  confidence  is  felt  in  his  deaire 
to  promulgate  truth. 

It  is  not  intended  beyond  this  notice  of 
your  review,  to  enter  the  arena  of  discus- 
sion; the  public  can  and  will  judge  for 
themselves,  and  to  them  let  it  be  left  You 
certainly  did  not  fully  apprehend  page  15 
of  Weale's  Treatise,  and  in  order  that  your 
wish  "  to  have  our  error  pointed  out"  may 
be  realized,  a  copy  of  my  method  of  cdcu- 
lation  has  been  iorwArded  for  your  perusal. 


and  for  such  remarks  as  you  may  pie 
publish  thereon. 

Jambs  Pkarb, 
Assistant  Master  Shipwright. 

H.  M.  Dockyaid,  WoolvHch, 
Juno  16, 1906. 


A  very  few  words  will  suffice  by  way  of 
reply  to  Mr.  Atherton's  letter  which  we  have 
just  inserted.  It  is  a  matter  of  very  little 
importance,  as  affecting 'the  main  question 
at  issue,  whether  Mr.  Atherton  lias  really 
been  driven  to  occupy  a  dif^ent  powtioa, 
or  whether  we,  in  common  with  tlie  gzevt 
majority  of  those  who  have  felt  an  interest 
in  the  question,  have  hitherto  mlsappie- 
hended  his  views,  and  are  now  for  the  first 
time  acquiring  a  tolerable  aequaintanoe  with 
their  true  import.  For  this  misapprdieii- 
sion,  if  such  it  be,  Mr.  Atherton  has  no  one 
to  blame  but  himself.  In  the  original  essay 
which  hits  given  rise  to  all  this  disensnon, 
he  attacked  with  such  an  amount  of 
vigour  what  it  wfw  appears  were  not  vital 
deficiencies  of  the  present  system  of  regis- 
tration, but  merely  matters  of  infoiior  mo- 
ment, and  sought  to  substantiate  with  such  a 
degree  of  earnestness  what  are  now  repre- 
sented to  be  the  real  principles  of  the  eesey, 
and  also  the  several  details  of  the  system  to 
be  substituted,  that  it  is  no  wonder  that  the 
public  in  general,  not  possessing  the  cine 
to  the  labyrinth  which  Mr.  Atherton  hiinstlf 
possessed  in  the  inmost  recesses  of  his  mind, 
made  a  fatal  confusion  between  the  essentiais 
and  non-esseniials  of  the  new  system. 

Mr.  Atherton  ought  to  feel  himself  nndCT 
deep  obligations  to  us  for  having  fontished 
him  the  opportunity  of  explaining  this  im- 
portant distinction.  And,  notwithstanding 
his  good-humoured  deprecations,  we  really 
do  congratulate  him  on  the  number  of  points 
which  seemed  to  us,  and  to  the  uninitiated 
in  general,  settled  in  the  new  system,  but 
which  are  now  consigned  to  the  moie  nneer- 
tain  regions  of  *'  consultative  deUberation." 
However,  as  we  said^  it  is  a  matter  of  little 
moment  whether  Mr.  Atherton  or  ourselves 
appear  in  the  character  of  converts  snd  re. 
emits.  In  the  same  spirit  in  whieh  he  has 
come  forward  in  his  last  letter  we  are  will- 
ing to  meet  hiin. 
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Vilh  r^ard  to  thf  eqormoiis  difference 
of  real  carrying  capacity  which  Mr.  Ather- 
ton  tells  us  may  ?ery  well  exist  between  two 
ships  of  the  same  nominal  registration  of 
1,000  tons,  we  think  he  has  done  well  in 
restrieting  his  observations  to  the  case  of 
the  vessel  which  he  supposes  may  well  afford 
to  carry  8,000  tons  of  dead  weight  cargo, 
and  in  omitting  altogether  the  case  of  the 
unlbrtonate  vessel  which  cannot  get  beyond 
its  500  tons. 

The  cellular  principle  of  build  will  doubt- 
leaa  admit  of  a  great  difference  between  the 
external  and  internal  dhplacemeni  of  a  ves- 
sel ;  but  it  is  much  to  be  questioned  whether 
the  disadvantages  of  this  disproportion  are 
not  so  much  greater  than  the  advantages  as 
to  render  the  internal  measurement  of  the 
tonnage  fair  in  a  fiscal  point  of  view.  Mer- 
chants are  much  more  anxious  to  obtain  a 
vessel  that  will  carry  a  great  bulk,  with 
comparatively  small  weight,  than  one  that 
will  carry  a  great  weight  with  little  bulk ; 
for  the  greater  part  of  cargoes  of  goods — 
especially  the  more  valuable  kind — are  spe- 
oiflcally  lighter,  not  hecnier  than  water;  and 
internal  roomage  is,  on  the  whole,  in  a  com- 
mercial point  of  view,  more  valuable  than 
external  displacement.  We  fully  expected 
that  Mr.  Atherton  would  refer  to  the  cellu- 
larly- built  iron  ships  as  cases  in  point.  But 
we  really  believe  the  great  disproportion  of 
the  internal  to  the  external  measurement  of 
the  leviathan  ship  now  building  on  that 
principle,  will  be  felt  by  the  owners  as  a 
great  misohief ;  .they  will,  of  course,  wish 
to  carry  a  mixed  avenge  cargo ;  and  to  flU 
their  hold  with  a  heavy  cargo  would  neither 
be  very  practicable  nor  conducive  to  their 
own  intereata.  We  believe  that  to  charge 
them  with  dues  for  more  than  the  internal 
roomage  would  be  unjust. 

On  the  other  hand,  be  it  remembered  that 
the  httermt  roomage  divided  by  100  is  the 
legal  tonnage  of  a  vessel :  35  cubic  feet  of 
sea- water  weigh  a  ton ;  consequently,  1,000 
tons  of  dead  weight  carried  aboard  a  vessel 
of  1,000  tottt  registered  tonnage,  would  only 
cause  a  displacement  of  85,000  cubic  feet, 
whereas  the  whole  internal  (not  external) 
roomage  is  100,000  cubic  feet     We  are 
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certainly,  therefore,  well  within  bounds 
when  we  assert  that  there  can  be  no  doubt 
that  every  ship  of  1,000  tons  register  may 
fairly  be  expected  to  carry  at  least  1,000 
tona  weight  of  goods. 

We  have  offered  no  opinion  on  the  mode 
in  which  the  allowance  is  made  for  the  space 
occupied  by  the  engine  and  boilers  on  board 
steam- vessels  by  the  present  law,  nor  on  the 
justice  and  propriety  of  making  this  allow- 
ance at  all.  We  believe  the  owners  of 
sailing  vessels  generally  feel  this  part  of  the 
law  as  a  great  grievance ;  and  we  are,  on  the 
whole,  disposed  to  concur  in  this  opinion, 
which  seems  also  to  have  been  shared  by 
the  Tonnage  Commission  of  1849. 

The  legislature  have  undoubtedly  always 
looked  upon  tonnage  registration  simply 
from  a  fiscal  point  of  view ;  and  by  removing 
all  temptation  to  owners  to  procure  vesaelt 
to  be  built  of  a  bad  form — as  they  have 
certainly  done  by  the  new  law — they  have 
rendered  an  essential  service  to  the  oauso  of 
science  whioh  it  were  ungrateful  to  deny  or 
overlook,  still  more  to  treat  as  a  misde- 
meanour and  a  crime. 

Mr.  Atherton  states  that  our  notions  as  to 
his  views  on  the  question  of  external  vertut 
internal  measurement  for  tonnage  have  been 
completely  at  fault,  and  he  expresses  a  hope 
that  by  his  explanation  he  has  now  esta- 
blished a  concurrence  of  opinion  between 
us.  As  we  hear  no  more  of  his  French 
mode  of  measurement  for  fiscal  purposes, 
and  of  his  continued  product  of  two  external 
dimensions  and  one  internal,  corrected  by 
an  empirical  factor,  which,  together  witn 
the  whole  detail  of  the  new  system  of  mea- 
surement he  proposes,  is  consigned  to  the 
regions  of  **  consultative  deliberation,"  this 
may  possibly  be  the  case. 

Of  this,  however,  let  him  be  assured,  that 
we,  in  common  with  all  the  practical  men  who 
have  spoken  out  on  this  question,  are  satis- 
iied  that  the  levying  of  dues  and  tolls  on  the 
nominal  tonnage,  calculated  in  accordance 
with  the  law  of  1854,  is  as  fair  as  can  rea- 
sonably be  expected,  and  that  we  will  be  no 
parties  to  any  agitation  which  may  have  for 
Its  object  the  repeal  of  the  rule  as  now  by 
law  enforced.  We  are  satisfied  that  a 
*' reasonably  fair  enactment"  being  now 
in  force,  infinite  harm  will  be  the  re- 
sult of  any  serious  attempt  to  unsettle  it ; 
and  all  the  advantage  whioh  some  enthu- 
siasts anticipate  ficom  a  change  would  be 
found  futile. 

If,  therefore,  we  consent  to  follow  the 
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guiding  of'  "Corypbaens,  tlie  agitator" 
(and  we  bj  no  means  wisb  to  decry  all 
agitation  as  an  eyil),  and  give  in  our  adhe- 
rence to  tbe  principle  of  remitting  any  ques- 
tions connected  with  sbipping  registration 
to  the  action  of  "  consultatiTe  delit^ration," 
they  must  be  entirely  by  way  o{ addition  to — 
not  of  tdteration  of— the  registration  clauses 
of  the  Merchant  Shipping  Act,  so  far,  that  is. 
as  sailing  ships  are  concerned.  We  should^ 
have  no  objection  to  see— or  rather  we 
should  say  we  should  see  with  satisfaction — 
A  competent  committee  appointed  by  the 
Government, — or  by  the  British  Associa- 
tion, or  some  other  scientific  society  in 
tlie  first  histanoe,  with  a  view  of  ultimately, 
if  need  be,  acting  on  the  Government, — to 
take  into  consideration  the  following  points : 

1.  Whether,  it  being  conceded  that  there 
is  a  limit  beyond  which  it  is  dangerous  to 
load  ships,  it  is  postibU  to  assign  that  limit 
for  every  ship  by  interference  of  Govern- 
ment, without  running  unnecessary  risk  of 
limiting  or  cramping  the  progress  of  naval 
architecture,  or  inflicting  commercial  injury. 

2.  In  case  this  should  be  answered  affir- 
matively, by  what  means  the  determination 
of  such  limit  may  be  effected. 

3.  Whether,  without  undue  interference 
with  the  freedom  of  action  of  shipowners 
and  ship  builders,  and  the  consequent  dis- 
couragement  of  improvement  in  the  build- 
ing of  merchant  ships,  it  be  possible  or  ad- 
visable to  acquire  the  registration  of  any 
other  elements  of  construction  which  may 
be  interesting  and  beneficial  in  a  scientific 
point  of  view. 

Now,  if  Mr.  Atherton  will  only  limit 
his  agitation  to  the  appointment  of  a  com- 
mittee, and  that  a  competent  committee,  of 
gentlemen  not  nominated  by  one  or  two  indi- 
viduals, but  fairly  selected,  either  for  their 
scientific  or  practical  knowledge  of  the  sub- 
ject,— such  a  committee  as  must  command 
the  respect  of  the  shipping  interests — to 
consider  and  report  upon  the  points  stated 
above,  he  will  have  our  cordial  concurrence. 
If,  however,  he  agitates  for  the  unsettling  of 
the  fiscal  arrangement  for  levying  dues 
which  now,  after  many  years,  at  last  seems 
settled  upon  a  fair  basis,  he  as  assuredly 
will  meet  with  our  opposition. 

We  now  come  to  Mr.  Peake's  rule,  in  our 
remarks  upon  which  we  must  include  all 
that  we  have  to  say  in  reply  to  both  the  gen- 
tlemen who  have  addressed  us  on  this  part 
of  the  question.  It  appears  that  the  only 
published  rule  of  Mr.  Peake's  is  that  of 
which  we  gave  a  brief  outline  to  our  readers 
in  our  last  week's  Number,  and  Mr.  Ather- 
ton expresses  his  belief  that  it  will  be  more 
highly  appreciated  by  us  when  better  un- 
derstood than  at  present,  and  Mr.  Peake 
himself  says,  that   in  our  judgment  of  its 


value,  we  have  been  "grieroQily 
formed,'%for  throughout  the  little  w 
which  it  is  contained  there  is  **  no  restric- 
tion to  the  curvilinear  portionB  of  tke  see- 
tional  areas  being  divided  into  trungles 
and  curvilinear  areas  to  any  extent,  leavinft 
actually  no  deficiency  in  measurement ;  aiiid 
to  obtain  the  greatest  distance  between  the 
two  chords  and  the  curve  by  trial,  is  evi- 
dently a  matter  of  manipulation.'* 

Now,  as  far  as  regards  the  sim$pt^Sed  me- 
thod of  calculating  the  area  of  sections,  as 
developed  in  the  little  work  in  We^'s 
Series,  one  definite  method  and  one  only, 
viz.,  that  which  we  laid  before  our  readers^ 
was  proposed.  By  this  the  area  is  divided 
into  two  triangles  and  two  curvilinear  por- 
tions, which  are  assumed  to  be  parabolas. 
No  hint  whatever  is  given  of  the  propriety 
or  advisableness  of  dividing  it  info  a  larger 
number  of  triangles  and  curvilinear  por- 
tions. 

We  think,  therefore,  that  the  great  balk 
of  the  readers  of  that  little  work,  who  are 
supposed  to  be  beginners  like  ourselves, 
would  rise  from  the  study  of  it  with  the  im- 
pression that  it  was  essential  to  the  sim- 
Slicity  of  the  rule  that  the  area  should  be 
ivided  into  two  triangles  and  two  cmvi- 
linear  portions,  and  no  more.  As  ftr, 
therefore,  as  any  pubtithed  rale  of  Mr. 
Peake' s  is  concerned,  we  cannot  allow  tliat 
we  have  been  grievously  misinformed ;  and 
we  cannot  withdraw  our  remarks  on  the  rule 
€u  published  in  the  little  book  in  question. 

It  seems,  however,  that  since  Mr.  Ather- 
ton has  been  devoting  his  attention  to  tbe 
correction  of  the  principles  of  ship  registra- 
tion, Mr.  Peake  has  been  applying  himself 
to  the  simplification  of  the  details  of  the 
actual  measurement.  He  has  sent  us  a 
little  book,  of  22  small  pages,  in  which  his 
efforts  to  attain  this  desirable  end  are  deve- 
loped.  This  little  book,  however,  is  not 
published,  but  only  privately  printed ;  and 
it  would  seem  that  Mr.  Atherton's  remarks 
really  alluded  to  the  extension  of  the  former 
method,  ss  set  forth  in  this  book. 

Mr.  Peake  expressly  informs  us  that  his 
sole  object  in  this  little  treatise  is,  to  ens. 
plify  the  method  of  calculations,  so  as  to 
bring  it  more  within  the  acquirement  of  the 
novice  than  Sterling's  rule. 

How  is  this  object  supposed  to  be  tf- 
fected  ?  By  a  series  of  independent  ealcu- 
lations  for  each  transverse  section,  which 
substitutes  triangles  for  trapesiums,  and  a 
series  of  parabolic  areas,  all  of  which  have 
to  be  calculated  separately. 

If  the  calculations  on  Mr.  Peeke's  prin- 
ciple be  correctly  made,  they  ought  to  pro- 
duce a  result  identically  the  same  as  that 
given  by  Sterling's  rule,  for  the  primeipk  of 
calculation  is  identically  the  same. 
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t  We  ha?e  already  shown  how  any  one, 

IP  poeseued  of  a  very  moderate  amount  of 

I  geometrical  knowledge,  may  convince  him- 

I  aelf,  with  the  greatest  ease,  of  the  close  ap- 

r:  proximation  which  Sterline'a  rule  gives  him 

[  to  the  area  of  a  curve.    All  the  information 

I  he  was  supposed  to  bring  with  him  for  that 

p  purpose  was  tlie  common  expression  for  the 

I  area  of  a  parallelogram  and  that  for  the  area 

of  a  triangle. 

I  Mr.  Peake*s  requires  his  tyro  to  be  fur- 

I  ther  cognizant  of  the  expression  for  the 

I  area  of  a  portion  of  a  parabola.    To  have 

,  an  inteUigent  knowledge  of  this,  the  student 

mutt  know  something  of  the  theory  of  limits, 

either  geometrically  or  analytically.    He 

musi,  therefore,  be  further  advanced  to  un- 

I  derstand  Mr.  Peake's  than  to  understand 

,  Sterling's  rule. 

Every  transverse  section  on  Mr.  Peake's 

^  method  is  divided  into  one  parallelogram, 

several    triangles,    and   several    parabolic 

areas ;  each  of  which  has  to  be  calculated 

separately. 

Take  the  example  which  he  gives — the 
Coquette,  and  her  midship  section.  His 
method,  first  of  all,  requires  the  curve  to  be 
laid  down  accurately  to  a  scale.  It  is  then 
divided  into  a  parallelogram,  three  tri- 
angles, and  three  parabolic  areas;  to  do 
which,  eight  lines  have  to  be  drawn,  and 
three  others  estimated  by  aid  of  the  com- 
passes: and,  of  course,  five  independent 
calculations  must  be  made. 

To  perform  the  same  operation  by  Ster- 
ling's rule,  five,  or  at  most  seven,  breadths, 
must  be  measured  at  equal  intervals ;  and 
the  rule  is  applied  at  once  by  four  opera- 
tions, as  has  been  shown. 

Besides,  for  the  purposes  of  tonnage  ad. 
measurement,  there  ia  au  important  di£kr- 
^  ence  of  simplicity  in  the  plans.    By  the 

authorised  rule,  the  officer  entrusted  with 
the  duty  has  only  to  enter  hie  meaeurenteute 
in  a  book.  By  Peake's  rule,  besides  the  num- 
ber of  iudependent  calculations  to  be  made, 
he  must  first  make  a  delineaUon  to  a  scale 
of  the  length  of  the  vessel,  and  then  of 
the  depth  of  the  several  transverse  sections, 
and  to  each  depth  as  a  base  line  set  off  the 
line  form  of  the  section  (the  most  accurate 
mode  of  doing  which  is  by  ordinates),  and 
trfter  aU  thie  he  must  draw  his  eight  in- 
dependent lines  and  estimate  his  three 
others. 

How  any  one  can  seriously  propose  this 
as  a  more  simple  and  more  intelligible  rule 
than  Sterling's,  and  one  better  adapted  to  a 
novice,  passes  our  comprehension  I  In 
point  of  correctness  the  rules  are  on  a  par. 

We  have  no  wish  to  depreciate  either  Mr. 
Peake's  or  Mr.  Atherton's  labours;  but 
renlly  when  the  object  sought  is  simplicity, 
and  so  much  pMiudc  is  msde  of  the  wonder. 


All  improvement  which  Mr.  Peake's  mode 
is  upon  Sterling's  in  this  respect,  our  risi- 
ble  faculties  are  excited,  and  we  are  forcibly 
reminded  of  Horace's  well  known  line, 
Parturiamt  moutee;  naeeitur  ridiculue  mut! 


CORT'S  NATIONAL  CLAIMS. 
To  the  Editor  rf  the  MetJumiet*  Magazitte. 

Sir, — After  the  great  interest  which  has 
been  excited  by  this  case,  and  the  nume- 
rous communications  respecting  it  which 
have  appeared  in  your  pages,  it  will  be  gra- 
tifying to  learn  that  the  claims  of  Cort*s  sur- 
viving family  to  a  distinguished  recompense, 
will  be  brought  before  parliament,  with  the 
strongest  support,  probably  before  the  pub- 
lication of  this  letter.  Dark  and  painful  as 
the  details  are  which  you  have  already 
printed,  respecting  the  ruin  of  their  father, 
they  are  absolutely  colourless,  compared  to 
the  further  particulars  since  developed  by 
close  and  unremitting  research.  Think  of 
two  clerks  who  entered  the  Navy  Pay  Office 
about  1781,  at  salaries  of  60L  a  year,  being 
permitted  by  their  superiors  in  office  to  ex- 
ecute  a  vulgar  plot  for  robbing  a  partner, 
and  carry  it  out  by  means  of  a  crown  writ 
obtaioed  by  perjury.  It  is  now  clearly  as- 
certained  that  the  extent  in  aid  issued  upon 
a  false  affidavit  of  one  of  these  clerks,  very 
rapidly  promoted,/or  Aw  useful  qualitiee  qfa 
certain  kind,  to  the  office  of  Paymaster  of 
the  Navy,  had  no  other  result,  and  we  roust 
assume  was  intended  to  have  no  other  re- 
sult, than  to  put  his  ex-fellow  clerk,  Samuel 
Jellicoe,  Cort's  partner,  into  exclusive  pos- 
session of  the  iron  works  at  Fontley.  Instead 
of  being  sold  to  discharge  an  alleged  drfauU 
of  Samuel's  father,  to  the  Crown,  the  use 
made  of  writs  diem  elausit  extremum,  and 
other  formidable  specimens  of  law  Latin, 
was  to  tie  the  freehold  property  in  the  safe 
private  keeping  of  Cort's  partner  under  a 
pretence  of  pubUe  duty.  Henry  Cort  was 
expelled  in  the  naene  qf  Ifte  crown,  in  1789  ; 
Samuel  Jellicoe  remained  in  his  own  name, 
and  in  undisturbed  possession  carried  on 
the  "little  mill  at  FonUey,"  for  nearly 
thirty  years.  He  retired  in  1816,  leased 
his  works,  and  is  since  deceased,  and  this 
''little  mill"  is  now  actually  rolling  iron,  in 
the  tenancy  of  George  Bartholomew,  whose 
father,  John  Bartholomew,  was  Henry  Cort's 
foreman,  who  instructed  the  ironmasters  of 
Wales,  StajSbrdshire,  and  Shropshire  in  the 
puddling  and  rolling  of  iron,  and  himself 
puddled  the  iron  upon  which  Dr.  Black 
operated  in  1785.  The  disclosure  of  official 
infamy  is  truly  hideous.  The  other  clerk, 
Trotter,  as  his  share  of  the  spoil,  took  the 
patents  and  contracts,  and  what  sum  he  or 
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Kis  principal  obtained  for  Moreting  and 
nullifying  eontracta  whioh  would  hate  pro- 
duced  20,0001.  a  year  from  17S9  to  1798, 
had  payment  been  dtmanded  vf  the  coutraetiag 
ironmtuter$,  remains  yet  to  be  diacoiered-— I 
hope  to  succeed.  Mr.  H.  P.  Delme,  is  now 
the  owner  of  the  "  mill  at  Fontley,"  Bar- 
tholomew renting  under  him,  and  it  will 
soon  appear  whence  he  deri?e8  his  title  to 
Cort's  freehold.  The  misappropriation  of 
the  patent  dues,  and  the  proceedings  of  1806, 
were  therefore  not  the  only  questions  upon 
which  the  committee  of  1812  had  to  defend 
the  government  of  that  day  from  the  dan- 
gers of  a  revival ;  but  there  were  also  eiooked 
transaotions,  respecting  real  estate  of  a  moat 
singular  character  to  be  kept  in  the  back 
ground,  by  an  adroit  rejection  of  Mr. 
Coningsby  Cort's  petition  in  that  year. 
Cort's  family  deserve  much  for  the  wealth 
conferred  upon  the  country,  amounting  di- 
rectly to  five  times  the  cost  of  the  late  war, 
independent  of  incalculable  collateral  con« 
sequences,  and  for  enduring  benefactions 
to  the  whole  human  race ;  but  if  the  words, 
"public  morality"  and  "iustice"  be  any 
thing  more  than  names,  they  deserve  even 
more  as  compensation  for  the  crimes  of 
officers  of  atate  perpetrated  in  the  name  of 
the  state. 

I  am,  Sir,  yours,  &c., 

David  Mushet. 
June  19, 1866. 

P.S.  In  aggravation  of  everything  extra- 
ordinary,  I  find,  on  examining  the  warrants 
to  Cort's  two  daughters,  that  the  sign  ma- 
nual of  His  Majesty  George  IV.  renew- 
ing  these  pensions  on  his  accession,  gives 
them  £25  6s.  each.  Yet,  for  forty  years 
they  have  received  jS19  per  annum,  a  defi- 
ciency of  more  than  25  per  cent,  making  a 
total  arrear  (without  iniersst)  of  ig504 ! ! ! 
No  Act  of  Parliament  can  be  found  to  au- 
thorize this  deduction.  Deductions  from 
pensions  originally  enacted  to  provide  the 
interest  for  money  borrowed  by  George  I. 
and  George  II.  were  expressly  confined  to 
pensions  exceeding  i(100  per  annum,  and 
all  charitable  pensions  were  excluded  ;  but, 
what  is  much  more,  the  Ist  William  IV. 
abolishes  all  deductions  whatever  from  pen- 
sions on  the  Civil  List,  or  payable  out  of 
any  other  funds.  Yet,  jCl9  only  continues 
to  come  in  to  the  daughters  of  a  national 
benefactor,  and  no  explanation  can  be  dis- 
covered why  it  is  so,  D.  M. 


MECHANICAL  LOCOMOTION. 

To  the  Editor  qf  the  Mechanics*  Magazine. 

Sir,— If  Mr.  Rook  had  said  at  first  that 
he  only  required  one  "  support"  and  a  se- 
parate point  sf  impaoty  soms  trouble  and 


space  might  liavs  besn  saved}  bat  I  eamot 
admit  that  the  term  **  support "  can  be  ecr- 
rectly  taken  to  mean  othorwiaa  tkm  a  sus- 
taining point,  whioh  the  point  of  impaet 
which  he  now  declares  is  all  that  is  neocs- 
sary  besides  one  "  support '*  would  not  be  in 
any  sense.  But  even  with  this  UMdifieatsoB, 
Mr.  Rock's  *'lundameiital  oondkiMi^*  is 
still  untenable,  for  Mr.  Nieiwi's  frst  aiga- 
ment  (which  I  referred  to  in  my  last),  of  am 
engine  slung  under  the  axle  of  a  pair  of 
wheels,  oar  a  single  broad  ono,  is  equally 
conclusive  against  it,  thero  being  bat  oae 
point  of  support  and  impaet  there ;  so  maek 
IS  this  the  ease  that  I  think  it  best  not  le 
reour  to  this  point  again. 

I  am  surprised  Siat  Mr.  Book  should 
speak  in  terms  of  doubt  of  the  possibili^  of 
my  supposed  engine  resting  eo  tke  rails 
being  able  to  move ;  the  ease  is  the  same  as 
when  a  barge,  resting  on  the  water,  is  inro- 
pelled  by  poles  (or  pistons)  prcyeeting  mob 
Its  sides  Btioking  against  the  banks. 

The  explanation  which  Mr.  Roek  now 
gives  of  toe  cause  of  the  motioB  of  the  en- 
gine when  the  crank  is  above  the  oeotro 
does  not  accord  with  that  which  he  gave  at 
first,  but  is,  as  I  predicted  would  be  tlie 
case,  more  in  aceordanee  vrith  the  view  of 
the  ease  which  I  have  advocated.  Apply- 
ing himself  to  the  real  point  of  the  matter, 
namely,  where  is  the  pv^nlsive  impulse 
communicated  to  the  mass  to  be  moved  ?  ho 
traces  the  reaction  as  pressing  the  engine 
backward  through  its  pressure  on  the  cy- 
linder end,  and  being  overcome  by  the  piiU 
through  the  piston  rod;  bat  ss  he  sliU 
avoids  reference  to  the  eoass  of  the  piston's 
action  being  able  to  overeome,  the  reaetaen 
being  the  fact  that  it  works  witk  a  iewerage 
against  it,  arising  horn  the  traverse  of  the 
piston,  he  leaves  his  readers  with  an  in- 
perfect  idea  of  how  the  operation  gees  on, 
and  without  having  elearly  shown  why  oae 
of  the  equal  pressures  which  he  refon  to  is 
able  to  produce  motion  in  opposition  lo  the 
other.  But  this  hypothesis  is  by  no  meass 
the  same,  or  in  agreement  wkh  that  pro- 
posed in  his  first  letter,  whieh  was  that  as 
the  wheel  cannot  revolve  without  dipping, 
without  the  engine  being  moved,  it  "is 
moved  accordingly,"  or  the  old  expositioa 
of  the  matter,  while  now  he  aetually  tsaees 
the  power  to  its  ^pUoation  and  point  of 
pressure,  as  I  anticipated  would  ultimately 
bethel 


I  am  Sir,  yours,  &o», 
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type,  wbioli  is -then  pushed  by  an  expulMr 
between  two  pieces  of  sharp  steel,  which  cut 
off  any  metal  projecting  on  the  type ;  sub- 
sequently two  knives  cut  off  the  jet,  and  any 
parts  that  project  on  the  body.  The  east 
type  is  then  finished  and  re|^y  for  use. 

Ardouin,  a.  J  corking  and  eafituU^g' 
machine.  Patent  dated  October  26,  18fl5. 
(No.  2386.) 

This  invention  consists  in  a  cironlar  table 
with  sockets  in  which  the  bottles  to  be 
corked  are  placed,  which  table  revolves  ho- 
rizontally with  momentary  stoppages  to 
allow  each  bottle  to  receive  a  cork  as  it 
passes  beneath  a  oorking  tnbe.  The  cork 
is  forced  by  a  piston  into  the  bottle.  The 
capsuling  of  bottles  is  effected  as  follows : 
At  one  extremity  of  the  driving  shaft  are 
two  mitre-cogged  wheels  whioh  give  a  cir- 
cular motion  to  a  perpendicular  shaft.  This 
shaft  can  be  depressed  by  a  Soot  lever,  aad 
when  depressed  is  driveninto  theapperhalvea 
of  two  or  four  clasps,  thus  contracting  the 
lower  ends  of  them  around  the  capsme  on 
the  bottle,  as  each  bottle  is  brought  within 
the  grasp  of  the  clasps. 


SP£CIFICATIONS  OF  PATENTS 
RECENTLY  FILED. 

Mayall,  J.  £.  Improoements  in  photo^ 
i^raphy.  Patent  dated  October  24,  1865. 
(No.  2381.) 

This  invention  relates  to  the  application 
in  photography  of  artificial  ivory  (consisting 
of  gelatine  and  alumina)  for  receiving  the 
photographic  pictures.  The  tablets  or  slabs 
are  composed  of  gelatine  or  glue  in  its 
natural  state,  and  are  immersed  in  a  bath  of 
alumina,  which  is  held  in  solution  by  sul- 
phuric or  acetic  acid. 

Crickmay,  C,  and  F.  J.  Clowes.  7m- 
provements  in  the  manufaeiure  of  guns,  pis- 
toli,  and  gmimitocks,  and  in  cutting  and  carv- 
ing wood,  metaU,  and  minerals^  and  other  ma- 
terials by  machinery.  Patent  dated  October 
24,  1866.    (No.  2383.) 

Fer  manufacturing  gun-stocks,  the  tim- 
ber is  first  rapidly  sawn  to  a  form  approic- 
imating  to  that  required ;  the  outline  of  the 
stock  is  then  marked  upon  it  by  the  aid  of  a 
flat  pattern  or  template.  It  may  then  be 
cut  to  the  exact  length  by  means  of  two 
parallel  circular  saws,  or  it  may  be  left  a 
little  longer  than  it  is  required  to  be  when 
finished.  The  stock  blanks  are  then  taken 
to  other  machines  by  which  the  manufac- 
ture is  completed, 

Rascol,  £.  H.  Iwtprooements  in  apparn^ 
tus  u*ed  in  the  manrfacture  ^  type  aind  other 
articles  for  letter-press  printing.  (  A  commu- 
nication.)  Patent  dated  October  24,  1865. 
(No.  2886.) 

This  invention  may  be  divided  into  three 
heads — 1.  The  combination  and  arrange- 
ment  of  the  parts  which  constitute  the 
mould.  2.  The  matrix  carriage  which  car- 
ries the  matrix  up  to,  and  withdraws  it  from, 
the  mould ;  and,  3.  The  means  of  finishing 
the  type  or  other  article  cast  in  the  ma- 
chine. The  mould  is  composed  of  four 
parts;  the  first  is  fixed  on  a  plate  on  the 
table  of  the  machine ;  the  second  is  placed 
above  the  first;  these  two  parts  form  the 
body  of  the  type ;  the  third  and  fourth  parts, 
which  form  the  thickness  of  the  type,  slide  si- 
multaneously unto,  and  recede  from,  the  two 
former  parts.  This  mould  forms  a  kind  of 
tube  exactly  of  the  length,  thickness,  and 
width  of  the  type  required  to  be  cast  The 
matrix  carriage  slides  in  a  tube,  and  is 
guided  horizontally  by  springs,  which  are 
by  means  of  a  screw  adjusted  as  required 
by  the  matrix  for  the  Uiickness.  Imme- 
diately the  parts  of  the  mould  meet  together 
the  matrix  approaches  the  type  mould  in  a 
line  at  right  angles  to  the  lace  of  the  type ; 
when  in  position  the  metal  is  pumped  mto 
the  mould  as  ordinarily  practised.  The  two 
parts  forming  the  thickness  withdraw  simul- 
taneously, and  thus  give  a  passage  to  the 


Tritton,  H.  Jn  inwrwed  srfety  appm- 
raiusfor  the  protection  (/ persons  lahtU  jmM- 
tii^  the  exterior  of  buildings  and  cleaning  win- 
dioios,  which  may  be  used  as  a  balcony  for 
holding  jtowers.  Patent  dated  October  26, 
1855.    (No.  2387.) 

This  invention  consists  of  a  portable  ap- 
paratus which  may  be  readily  affixed  to  a 
window,  so  constructed  as  to  be  perfectly 
safe  for  a  person  to  stand  upon,  and  so 
guarded  as  to  render  it  Unposaible  for  any 
accident  to  occur  by  falling. 

Platt,  J.,  and  J.  Whitehbao.  Improoe^ 
ments  in  machinery  or  apparatus  for  preparing 
clay  for  the  mam^faeture  ^f  bricks.  Patent 
dated  October  26, 1866.  (No.!2389.) 
Several  arrangements  for  dividing  "  crude" 
or  untempercd  clay  into  small  particles,  and 
for  separating  stones  or  other  hard  materials 
therefrom  are  described  by  the  inventors. 

RoBiNSOW,  J.  Certain  improvemitnts  in 
winding  clocks.  Patent  dated  October  26, 
1866.    (No.  2390.) 

Thisinvention  relates  to  ornamental  docks 
or  time-pieees  which  are  placed  on  stands 
and  covered  by  glass  shades,  and  consists 
in  so  arranging  them  that  they  may  be 
wound  up  without  removing  the  shades. 
The  motion  is  communicated  by  means  of 
wheel  work  to  a  horisontal  axis  which  pro- 
jects through  the  standi  and  has  a  knob  oi 
handle  fixed  on  it 

Richards,  J.  A.  IwtprovemenU  in  pro* 
ducing  the  hard  grain  on  leatfier.  Patent 
dated  October  26,  1866.    (No.  23910 

This  invention  consists  in  producing  the 
hard  grain  on  leather  by  passing  it,  when 
in  a  state  to  receive  the  hard  grain,  under  a 
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roller  made  thus :  A  skin  of*  leather  which 
has  heen  hard  grained  is  eleetrotyped,  and  , 
the  plate  thus  obtained  is  bent  round  and 
mounted  on  an  axis. 

Sharp,  T.  B.,  and  R.  Furnival.  Cer- 
tain improoemtnU  in  machinery  for  drillings 
growings  andtlotUng.  Patent  dated  October 
26,  1855.    (No.  2892.) 

This  invention  consists — 1.  In  a  com- 
pound drilling,  grooring,  and  slotUng  ma- 
chine, for  making  two  slots  or  grooves  by  the 
combined  action  of  rotary  drills  and  lateral 
motion.  2.  In  giving  lateral  motion  to  the 
drilling  headstock  of  such  machines,  and  in 
allowing  the  article  to  remain  stationary. 
3.  In  applying  to  such  machines,  a  chuck 
for  giving  a  partial  rotary  motion  to  the 
article,  whereby  spiral  grooves  may  be  cut 
Pinches,  J.  Jmprcvements  in  the  con- 
struetion  qf  diet  or  itampsfor  marking  papers, 
linen,  or  other  subttancet.  Patent  dated  Oc- 
tober 26,  1855.    (No.  2393.) 

This  invention  consists  in  placing  the 
stamp  or  die  in  a  case  or  holder,  so  con- 
structed as  to  enable  the  marking  to  be 
effected  by  percussive  force. 

PuGH,  £.  Sqfety  alarum  and  signal  ap- 
paratus. Patent  dated  October  26,  1855. 
(No.  2895.) 

This  invention  was  described  and  illus- 
trated  in  our  number  for  May  10th  (No. 
1709),  page  438. 

Klein soROBN,  J.  0.  F.  Baron  de.  An 
improved  variation  and  azimuth  compass.  Pa- 
tent dated  October  27,  1855.    (No.  2396.) 

Claims — I.  A  method  of  ascertaining  the 
variation  of  the  magnetic  needle  by  means 
of  the  south  pole  instead  of  the  north  pole, 
as  hitherto  adopted.  2.  The  employment  of 
a  suitable  lens  for  concentrating  the  rays  of 
light  in  the  absence  of  direct  sunshine  when 
required  to  make  an  observation.  3.  The 
employment  of  a  metallic  blade  (by  the 
shadow  of  which)  in  conjunction  with  the 
magnetic  needle,  to  ascertain  the  variations 
of  the  latter. 

Stark,  £.  Improvementsinpensfor  writing. 
Patent  dated  October  27,  1855.  (No.  2397.) 
This  invention  consists  in  the  construe 
tion  of  a  pen  and  reserve  holder,  whereby  a 
constant  supply  of  ink  is  supplied  to  the 
pens  as  required.  The  occasional  pressure 
of  the  finger  upon  a  flexible  diaphragm 
compresses  the  air  inside,  and  causes  the 
ink  to  flow  down  to  the  pen  as  required. 

Wyatt,  'H.  a  pecuUar  apparatus  for 
more  rapidly  and  perfectly  manoettvring  or 
steering  steam  ships  qf  war  or  qf  commerce, 
which  is  entitled  "  The  Transpulsor,"  Patent 
dated  October  27, 1855.    (No*  2398.) 

Claim,'— The  moving  of  the  screw  pro- 
peller upon  the  principle  of  a  rudder ;  and 
further,  the  application  of  a  double  axis 
joint  for  the  purpose  of  rotating  the  same. 


O'Reoan,  S.  Improoements  m  marine  en- 
gine boilers,  and  other  boilers  and  their  far- 
naees.  Patent  dated  October  27,  lS5d. 
(No.  2399.) 

In  one  arrangement  the  inventor  adopts 
tubes,  placed  either  vertically  or  aligbtlv 
inclined.  At  the  back  end  of  the  fumaoe 
the  heated  air,  &c.,  pass  through  the  tubes 
when  they  are  vertical,  but  around  the  out- 
sides  of  them  when  they  are  inelined,  and 
also  around  such  vertical  tubes  as  are  placed 
in  the  flues;  or  alternate  narrow  flues  and 
water  spaces  are  formed  with  plain  or  gal- 
vanised corragated  boiler  plates  in  the  main 
flues  and  shell.  Behind  the  fire-biidire  is 
an  air  chamber,  having  a  perforatedi  or 
slotted  metal  plate.  A  regulating  valve  is 
attached.  The  furnace  bars  have  a  chilled 
surface,  and  are  made  moveable  by  a  joggle 
shaft.  The  dead  plate  is  usually  in  one 
solid  piece,  with  slou  or  perforations  at 
right  angles  to  the  furnace  fire  bars.  Be- 
tween the  furnace  door  frame  and  deail 
plate  is  placed  a  bar,  with  thickness  pieces 
to  admit  air.  The  furnace  likewise  admits 
a  regulated  quantity  of  air. 

Stirling,  J.  D.  M.  Improvements  in  tie 
mamtfacture  qfcast  steel  tubes  and  eyUnders, 
applicable  especially  in  the  manufacture  ^ 
cannon,  mortars,  and  other  guns,  aUe  steam 
and  other  cylinders.  Patent  dated  October 
27,  1855.    (No.  2400.) 

This  invention  consists  in  easting  stoel 
tubes  and  cylinders  in  highly  heated  moulds, 
and  in  afterwards  heating  the  moulds  with 
the  castings  therein.  They  ate  retained  at 
a  red  heat  for  some  time,  and  are  then 
cooled  gradually.  The  tubes  or  cylinders 
thus  cast  and  annealed  may  then  be  ex- 
tended by  hammering,  drawing,  or  rolling, 
as  in  a  former  patent  dated  27th  February, 
1854. 

Wood,  P.  C.  Improved  maddnery  far 
preparing  or  scutching  flax,  and  other  anala- 
gous  fibrous  substances.  (A  communiea. 
tion.)  Patent  dated  October  27,  1855. 
(No.  2403.) 

The  patentee  describes  two  machines:. 
In  the  first  (the  breaking  or  bruising  ma- 
chine) the  rough,  uncleaned  flax,  after  iu 
roots  have  been  well  rasped,  is  fed  forward 
on  two  endless  travelling  cloths.  One  of 
these  is  placed  in  front  of,  and  even  with,  a 
pair  of  feeding  rollers,  which  conduct  tlie 
flax  between  a  pressing  cylinder  and  a 
roller  beneath  the  latter ;  from  thence  the 
flax  passes  through  a  longitudinal  opening 
made  in  a  sUtionaTy  plate,  the  snr&ce  of 
which  may  be  grooved  or  roughened.  A 
similar  plate,  also  with  a  longitudinal  open, 
ing,  is  attached  to  the  upper  end  of  vertical 
bars,  to  which  an  up  and  down  movement  is 
communicated,  by  nreans  of  an  eccentric 
or  crank  below.    Immediately  behind  this 
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t  plate  18  another  pair  of  rollers,  which  re- 
I  ceive  the  flax  after  it  has  passed  through 

the  two  plates  hefore  mentioned.  A  second 
supply  of  rough  flax  is  fed  into  the  ma. 
chine,  hy  the  second  endless  cloth,  which  is 
placed  in  such  manner  that  the  flax  is 
passed  over  the  pressing  cylinder,  hut  is 
made  to  enter  the  working  machine  at  the 
same  point  as  the  first  supply.  By  this 
means  the  two  supplies  pf  flax  are  united 
at  the  point  where  they  pass  through  the 
plates,  and  an  even  and  regular  supply  is 
maintained.  It  will  be  understood  that,  if 
the  morable  plate  is  set  in  motion  when  the 
flax  is  passing  through  it,  the  stalks  of  the 
plant  will  be  moved  up  and  down  between 
the  rubbing  surfaces,  and  the  boom,  bark, 
or  woody  parts  effectually  broken  and 
loosened,  and  may  be  easily  detached  from 
the  useful  fibres.  The  flax  having  been 
thus  broken,  is  conducted  into  the  second 
machine,  where  the  woody  parts  are  knocked 
out  or  removed. 

Hands,  J.  Improoements  in  preterving 
animal  and  vegeuAk  tubttaneet  for  food. 
Patent  dated  October  27,  1855.  (No.  2404.) 

This  invention  consists  in  subjecting  the 
matters  to  be  preserved  to  the  action  of  hi- 
noxide  of  nitrogen,  nitrous  acid,  and  sul- 
phurous acid,  each  in  a  gaseous  stale,  and 
they  may  be  used  either  separately  or  com- 
bined. 

Speed,  J.  J.,  jun.  Improvements  in  ear 
and  carriage  tpringt.  Patent  dated  October 
27,1855.    (No.  2406.) 

This  inrention  consists  in  corrugating 
plates  of  a  dish-shaped  form  for  car  and 
carriage  springs,  so  that,  from  their  peculiar 
construction,  the  fibres  of  the  metal  can  ex* 
pand  and  contract  without  straining  the 
plates. 

Riley,  G.  An  improved  rolkr-mill  for 
grinding  malt.  Patent  dated  October  29, 
1855.    (No.  2406.) 

CUUm. — The  construction  and  use  of  a 
plain  smooth  metal  roller  mill  for  grinding 
or  crushing  malt,  consisting  of  one  or  more 
pairs,  in  which  the  face  of  one  or  more 
should  have  a  speed  greater  than  that  of  its 
fellow  or  opposite  roller,  for  the  purpose  of 
obtaining  a  crushing  and  grinding  action  at 
the  same  time. 

Whitworth,  J.  Improvements  in  artil- 
lery and  fire-arms.  Patent  dated  October 
29,1855.    (No.  2410.) 

These  improvements  consist  in  apparatus 
for  breech  loading,  wherein  a  yielding  or  an 
elastic  breech  is  employed,  which  is  drawn 
back  to  admit  the  charge  at  the  rear  end  of 
the  barrel.  Also  in  apparatus  for  breaking 
and  controlling  the  force  of  the  recoil,  by 
an  elastic  breech,  or  by  causing  the  recoil 
to  produce  a  spiral  motion. 

ViLLEROUX,  G.  J.  P.  M.     Certain  im- 


I  provements  in  the  mamtfacture  qf  soap.  Pa- 
I   tent  dated  October  29, 1855.    (No.  2413.) 

For  obtaining  toilet  or  fancy  soap,  the 
patentee  has  one  part  of  Marseilles  soap, 
dissolved  in  water  over  a  slow  fire,  stirring 
frequently  till  it  is  reduced  to  pulp,  to 
which  he  then  adds  almond,  or  any  other 
nearly  similar  soap ;  after  a  complete  dis- 
solution, he  throws  into  the  mixture  a  bony 
substance,  calcined,  pulverised,  and  ren- 
dered  almost  impalpable.  He  afterwards 
pours  in  water,  and,  stirring  the  whole, 
allows  it  ten  minutes  boiling.  Oo  cooling 
the  stuff  coagulates,  and  assumes  the  form 
of  a  thick  jelly,  which  is  stirred  a  little,  and 
afterwards  left  still.  Soon  after  a  lightly, 
coloured  liquor  separates,  which  is  acrid 
and  salty.  He  decants  this  liquor,  and  pute 
again  over  the  fire  the  stuff,  which  melts, 
and  after  stirring  and  mixing,  assumes  the 
form  of  a  thick  paste,  that  is  cast  in  any 
suitable  moulds.  For  house  soap,  it  will 
suffice  to  add  to  any  common  soap,  afcer  its 
dissolution  in  the  manner  described,  a  va- 
riable quantity  of  the  pulverised  bony  sub- 
stance, and  submit  it  to  a  few  minutes' 
boiling  over  a  slow  fire. 

Hartley,  W.  Improvement*  in  snfehf 
valves.  Patent  dated  October  29,  18J5. 
(No.  2414.) 

Claims. — 1.  The  application  to  a  safety 
Talve  of  a  certain  projecting  disc  or  flange. 
2.  Placing  the  valve  within  a  cup-formed 
chamber,  which  will  afford  an  increasing 
area  for  the  escape  of  steam.  3.  Loading 
safety  valves  by  means  of  balanced  or  nearly 
balanced  levers,  the  whole  load  or  part 
thereof  being  neutralised  by  the  sinking  of 
the  water  below  a  determined  level. 

Chappuis,  p.  £.  Improvements  in  re- 
fieetors  for  the  diffusion  of  artificial  light. 
Patent  dated  October  30,  1855.  (No. 
2417.) 

This  invention  consists  in  combinin;^ 
glass  with  metal  coated  or  plated  with 
silver,  aluminium,  platina,  or  with  a  white 
metal,  or  amalgam  of  metals,  to  which  a 
brilliant  surface  can  be  imparted  by  po- 
lishing,  the  object  being  to  prevent  the 
oxidation  of  the  plated  or  silvered  surface. 

Naylor,  W.  Improvements  in  power  ham- 
mers and  riveting  machiws.  Patent  dated 
October  30;  1855.    (No.  2419.) 

This  invention  consisu — 1.  Of  improve- 
ments  in  the  general  construction  of  power 
hammers  and  riveting  machines.  2.  Of  an 
arrangement  of  valves  applicable  to  ham- 
mers worked  by  ordinary  steam  cylinders, 
so  that  the  steam  can  be  either  admitted 
above  the  piston  or  not,  at  will.  In  carry- 
ing out  the  first  part  of  the  invention,  the 
working  cylinder  is  supported  by  ca^t-iron 
brackets,  and  attached  to  the  framing.  The 
I   working  valve  is  formed  of  two  pipes,  one 
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placed  inside  the  other.  The  outside  pipe 
is  perforated  with  several  small  holes  in  tne 
central  portion,  and  is  furnished  near  the 
top  and  bottom  with  openings  correspond- 
ing alternately  with  the  upper  and  lower 
parts  of  the  cylinder.  The  valve  chest  is 
cylindrical,  hut  is  cast  or  bored  rather  larger 
in  the  centre,  so  as  to  admit  the  steam  into 
the  valve  chest  at  this  part,  to  circulate 
round  the  valve,  and  pass  through  the  per- 
forations into  the  space  between  the  inner 
and  outer  casing,  and  then  through  the 
upper  or  lower  part  into  the  cylinder. 

Li 6 N AC,  J.  J.  B.  S.  M.  D£.  Jn  imprtn^d 
mtnle  of  preserving  animal  tubstances.  Patent 
dated  October  SO,  18J5.    (No.  24<22.) 

The  raw  meat  is  cut  small,  and  subjected 
to  a  current  of  hot  air  until  it  has  lost  about 
fifty  per  cent  of  its  weight.  It  is  then 
compressed  in  cylindrical  ti^  boxes.  The 
operation  is  concluded  by  fining  with  con- 
centrated liquor  any  spaces  left  in  the  box. 
The  cover  is  then  to  be  soldered  on,  and  the 
box  and  its  contents  are  submitted  to  ^ 
cooking  vessel  (or  digester)  to  a  tempera- 
ture sufiiciently  high  to  produce  steam  in 
the  box. 

Walenn,  W.  H.  Self-acting  attachment 
to  be  applied  to  gates.  (A  communication.) 
Patent  dated  October  31,  1855.  (No.  2423.) 

This  invention  consists  in  a  mode  of 
hanging  and  operating  gates,  whereby  they 
will  open  and  close  as  a  vehicle  passes 
along,  the  vehicle  causing  the  gate  to  open 
before  reaching  it,  and  closing  the  gate 
after  it  has  passed  Uirough  it 

Griffiths,  R.  A  compound  and  exact 
measurement  tap,  ajwUcable  to  the  measure^ 
ment  of  every  kind  q;  liquor  or  liquid.  Patent 
dated  October  31,  1855.     (No.  2424.) 

The  patentee  uses  two  or  more  plugs 
fitting  into  bored  barrels,  placed  apart,  one 
above  or  beyond  the  other.  The  space  be- 
tween these  two  plugs  forms  a  chamber  for 
measuring  the  quantity,  as  well  as  serving 
to  check  leakage  from  die  barret  Instead 
of  the  ordinary  plug,  in  certain  cases  flat 
sliding  pieces  are  applied  for  closing  the 
apertures.  He  connects  together  the  han- 
dles of  the  several  plugs  or  valves,  and 
works  them  by  a  connecting  rod,  or  by 
parallel  sliding  bars,  which  open  either  one, 
two,  or  more  of  the  taps  or  valves,  and  per- 
mit a  corresponding  quantity  of  liquor 
being  drawn  ofifwith  precision,  superseding 
the  necessity  for  measures. 

Lawrie,  J.  6.  Improvements  in  ship- 
building, to  facilitate  the  u$fi  qf  water  as 
ballast.  Patent  dated  October  31,  1855. 
^No.  2425.) 

A  ship  is  built  with  water  chambers  fore 
and  aft  the  ship,  in  some  cases  with  two 
water  ballast  chambers,,  one  on  either  side 
of  the  ship's  hold,  the  space  between  being 


made  suitable  for  leceiTiog  oargo ;  and  is 
order  that  the  water  ballast  chambcis  may 
also  be  suitable  for  carrying  cargo,  verticd 
water-tight  doors  are  formed  in  tlie  aidea  or 
ends. 

Rammell,  T.  W.  ImprovemenU  im  yw- 
paring  black  leadt  chalky  and  other  materiaU 
used  for  drawing,  writings  and  marking. 
Patent  dated  October  81, 1855.  (No.  2i2&) 

This  invention  consists  in  coating  black 
lead,  chalk,  &o.,  with  cement,  in  order  to 
ffive  strenffth  thereto,  ^d  to  increase  the 
diameter  thereof 

Brayson,  H.  £.  Jn  imprcnemaU  sb  ffa 
manufacture  qf  gunpowder.  Patent  dated 
October  31, 185^.    (No.  2427.) 

This  ipvention  consists  in  duaolring  tlie 
saltpetre,  and  combining  the  solution  with 
|he  ch^rpoal  and  sulphur,  and  then  grind- 
ing the  mixed  ingredients  under  the  mUI, 
in  place  of  grindiaff  undissolved  saltpetre 
with  the  othef  ingredients. 

Swinburne,  T.  J.  Improtnements  injmr^ 
nacesor  ^pperalau  need  in  the  mmmfoftitnare 
of  glass.  Patent  dated  October  31,  1855l 
(No.  2429.) 

Claims. — 'The  constructing  of  foniaees  or 
kilns  for  annealing  gla^s  viui  flues  or  tun- 
nels under  their  floors,  and  in  the  side 
walls,  for  the  purpose  of  admitting  the  paa- 
sage  of  air  through  them,  and  causing  the 
furnaces  or  kilns  and  their  contents  to  be 
more  rapidly  and  uniformly  eooled. 

Grimwaoe,  T.  S.  IwspfWfmcnts  in  trmt- 
ing  milk  in  order  to  preserve  it.  Patent 
dated  October  31, 1855.    (No.  2430.) 

This  invention  consists  in  preaenring 
milk  by  combining  it  with  sugar  and  an 
alkali,  and  depriving  it  of  its  aqoeona  par- 
ticles by  evaporation,  carried  on  at  a  tem- 
perature not  exceeding  160^  Fahr.,  so  that 
it  may  be  reduce^  to  a  powder.  Also  in 
constructing  an  evaporating  pan  made  widi 
a  hot  water  case  for  the  purpose  of  heating 
it,  and  with  apparatus  Cor  causing  tlie  pan 
to  oscillate  during  the  early  stages  oC  the 
process. 

FoRLOMa,  E.  P.  Jn  improntd  numsf/m- 
ture  qf  manure.  Patent  dated  October  31, 
1855.    (No.  2431.) 

The  object  of  this  invention  is  to  mann* 
facture  a  manure  which  shall  protect  the 
end  shoot  or  young  plant  from  vermin. 
The  patentee  takes  bone  dust  and  pulve- 
rised sulphur,  and  n^izes  them  toother  in 
equal  pjurta  l^y  weight  This  mixture  he 
subjects  to  a  furnace  heat,  just  aofliciept 
to  fuse  the  sulphur  and  cause  a  thorough 
combination  of  the  materials.  After  & 
compound  has  cooled^  he  grinds  it  to  powder 
between  a  pair  of  French  stonea. 

Newton,  A.  V.  Jntprovements  m  the  ma- 
nufacture  qf  gas,  (A  communication.)  Pa- 
tent dated  October  31, 1855.    (No.  2422.) 


if^'i!,^'   pRovxstoNAL  epECJficknojxs  nor  pbocecdbb  with. 


This  invention  coniiits  of  inprored  «r* 
rtagementB  for  the  produetion  and  carboni- 
sfttion  of  hydrogen  gas. 

LAXtow,  H.  Impr^wmenis  ht  geaHngfor 
inerearing  or  deereatktg  rotatp  ipeetL  (A 
communication.)  Patent  dated  Norember 
1,1855.    (No.  2486.) 

The  inventor  employ!  internal  spur  or 
bevel  wheels,  and  places  two  of  them  in  the 
same  axial  line,  the  other  two  gearing  into 
them  on  a  oommon  axis  within  the  circum- 
ferences of  the  first  wheels,  which  is  capa- 
ble  of  revoWiofc  aronnd  the  fixed  axis  of  the 
first  wheels.  One  of  the  wheels  on  the  fixed 
axis  is  made  stationary,  and  the  other  re. 
Tolving,  a  crank  being  employed  to  transmit 
the  motion  to  the  fix^  axis. 

Cox,  R.  R.  liitpnwtntntt  In  the  momi- 
faetvn  of  artifieial  fiul  Patent  dated  No- 
vember 1,  18ff5.    (No.  2486.) 

The  patentee  combines  together  coal  dnst, 
spent  tan,  and  cow  dung,  in  equal  parts,  and 
adds  from  one  to  four  per  eent.  of  gas  tar. 
The  mixture  is  then  made  into  blocks  and 
dried. 

MiLNER,  O.  Certain  intprmfements  in  the 
mam^faeture  rf  hedttetut  bottomSf  port  ^ 
which  improoementt  tnre  appUeahle  to  tforious 
other  pwrpoiee  for  commtPeial  and  domestic 
use.  Patent  dated  November  1, 1855.  (No. 
2487.) 

This  invention  consists  in  the  application 
to  bedsteads,  &c.,%f  elastic  bands,  mterlaced 
like  trellis  or  lattiOe-work,  separately  or 
connected  with  links  of  India-rubber. 

Tatlor,  tt  ■  /in  improvement  or  improve^ 
tnenh  in  the  mam^aeture  of  iron.  Patent 
dated  November  1, 1855.    (No.  2489.) 

This  invention  consists  in  treating  iron 
at  that  stage  of  its  manufactnre  in  which 
cast-iron  is  converted  into  wrought-iron. 
The  east  iron  is  introduced  into  the  pud- 
dling fbmace,  and  melted  and  paddled  until 
it  acquires  a  pasty  consistence,  and  then 
discharged  into  a  vessel  of  water.  The  iron 
is  thus  cooled  in  a  shape  of  a  spongy  mass, 
the  water  at  the  same  time  preventing  its 
oxidation  by  the  air.  The  iron  after  being 
removed  from  the  water  is  reduced  to  a 
powder,  by  being  passed  through  rolls  or 
otherwieoy  and  the  powder  is  separated  into 
portiona  of  difiTerent  degrees  of  fineness 
by  sifting.  The  several  powders  are  then 
•raahed,  and  eaoh  portion  it  separately 
treated  in  a  furnace,  in  whieb  the  iron  is 
balled.  The  several  powders  produce  iron 
if  diilbrent  qualities,  the  finest  producing 
the  bMt 


PROVISIONAL   SFBCtFICATIONS  NOT   PRO- 
CXEDBD  WITH. 

Johnson,  J.  H.  Improvements  in  lamps. 
A  oommunieation).  Application  dated 
:>otober  24^  1855.    (No.  2379.) 
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These  improvements  relate  to  lamps 
wherein  the  oil  is  forced  to  the  wick,  and 
overflows  faster  than  it  is  consumed,  as  in 
the  moderator  lamp.  The  burner  is  sup- 
ported by  a  bracket,  and  has  a  short  glass 
chimney,  the  upper  end  of  which  carries  a 
metal  chimney,  in  which  there  is  a  throttle 
valve  for  regulating  the  amount  of  draught. 
The  chimney  passes  through  the  oil  reser- 
voir,  and  thus  the  oil  is  heated.  The  oil 
passes  from  the  lower  part  of  the  reservoir 
to  the  burner  by  a  peculiar  syphon  pipp, 
formed  in  three  parts. 

Johnson,  J.  H.  Improvements  in  the  pro- 
duction  of  dies  and  matrices,  partly  applicable 
to  the  production  of  printing  surfaces,  (A 
communication.)  Application  dated  Octo- 
ber 24, 1855.    (No.  2880.) 

For  the  production  of  a  die  or  matrix  for 
stamping  purposes  a  thin  plate,  having  the 
desired  device  formed  upon  it,  either  by  the 
electrotype  process,  or  by  stamping,  is 
placed  at  the  bottom  of  a  mould,  and  an 
alloy  of  metal  is  then  poured  in  over  it,  so 
as  to  form  one  solid  die  or  matrix.  For  the 
production  of  copper  ^late  printing  sur- 
faces, the  design  is  obtained  from  an  en- 
graved  plate  by  the  electrotype  process, 
and  the  plate  so  produced  is  strengthened, 
as  before  described,  by  pouring  a  suitable 
alloy  over  the  back  of  it. 

BtJTTBRWORttt,  £.  Improvements  in  mo- 
ehinerp  or  apparatus  for  preparing,  spinning, 
and  doubling  cotton,  ivool,  and  other  fibrous 
materials.  Application  dated  October  24, 
1854.    (No.  2882.) 

This  invention  relates  to  the  bearings 
formed  in  the  copping  rails  for  the  spindles, 
and  consists  ih  so  eonstrocting  the  OoUar  or 
bush  constituting  the  bearing,  that  it  is 
capable  of  being  adjusted  to  eompensate  for 
wear. 

FONTAtNBMOREAV,   P.   A.  LbcOMTE  DB. 

Improvements  in  chums,  (A  communica- 
tion.) Application  dated  October  24,  1855. 
(No.  2884.) 

The  patentee  describes  a  ehum  eomnosed 
of  concentric  cylinders,  between  which  the 
milk  is  churned,  and  the  inner  one  of 
which  is  supplied  with  hot  or  cold  water  to 
regulate  the  temperature  of  the  milk. 

JoRNflON,  E.  D.  Improved  apparatus  for 
tuning  stringed  instruments.  Application 
dated  October  25,  1855.    (No.  2888.) 

The  object  of  this  invention  is  to  obtain 
a  purchase  for  a  box  crab,  or  other  mecha- 
nical arrangement,  used  for  multiplying  the 
axial  movement  of  the  tuning  key,  and 
transmitting  the  same  to  the  string  pins  of 
pianofortes.  This  is  attained  by  the  use  of 
an  elastic-pointed  lever,  one  end  of  which  is 
attached  firmly  to  the  crab,  and  the  other  to 
a  clamp,  temporarily  attached  to  the  initru- 
incnt 
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**  Calvert,  F.  C.  Improvements  in  the 
treatment  qf  copper  slags,  seorUe,  or  dnderst  so 
as  to  obtam  the  iron  which  they  contain. 
Application  dated  October  26, 1855.  (No. 
2394.)' 

1.  The  inTentor  takes  tbe  raw  slags  from 
the  furnace,  either  melted  or  solid,  and  in- 
trodaees  them  into  a  furnace,  and  when  in  a 
state  of  fusion  introduces  into  them  from 
one-half  to  one-third  their  weight  of  quick 
lime,  or  from  one-half  to  two-thirds  of 
slacked  lime,  carbonate  of  lime,  lime-stone, 
or  magnesian  lime-stone;  and,  aller  the 
mixture  has  been  stirred,  the  mass  is  re- 
moved  and  allowed  to  cooL  2.  He  takes 
copper  slags,  or  cinders,  and  roasts  tliem  in 
the  open  air,  or  in  a  kiln,  and  introduces 
them  into  a  furnace  and  melts  them  with 
about  one-third  their  weight  of  quick  lime, 
or  one-half  of  their  weight  of  slacked  lime, 
&c,  as  above;  or  he  melts  such  slags, 
and  then  introduces  into  them  the  above 
compounds  of  lime  and  magnesia.  When  the 
mass  is  well  melted  he  removes  it,  and 
allows  it  to  cooL  3.  He  mixes  raw,  cal- 
cined, or  roasted  copper  slags,  with  one- 
third  to  one-half  their  weight  of  quick  lime, 
&c.,  and  introduces  them  into  a  crucible, 
which  he  then  places  in  a  heated  furnace, 
and  when  the  mixture  is  well  melted  he  re- 
moves it  out  of  the  crucible,  and  allows  it 
to  cool.  After  having  prepared  the  above 
mixture  of  lime  and  copper  slags,  &c.,  he 
introduces  such  prepared  slsgs,  &c.,  into  a 
oupola  blast  furnace,  and  proceeds  to  ex- 
tract  the  iron  they  contain  by  melting  them 
in  contact  with  coke  or  coal,  or  a  mixture 
of  bo^ 

AsHToy,  J.  Improvements  in  certain  parts 
rf  machinery  known  as  '*se{f-aetors"  (em- 
ployed for  spinning  and  doubling  cotton  and 
other  fibrous  materials),  for  more  effectually 
crossing  the  yarns  during  the  shaping  or  build- 
ing of  the  **  cops"  than  heretofore.  Applies^ 
tion  dated  October  27,  1855.    (No.  2401.) 

This  invention  consists — I.  In  giving  to 
the  faller  three  movements  during  the  run- 
ning  in  of  the  carriage,  by  forming  the 
upper  edge  of  the  copping  rail  with  three 
inclined  nlanes ;  thus,  as  the  carriage  runs 
in,  Uie  faller  is  raised  by  the  first  incline, 
lowered  by  the  second,  and  again  raised  by 
the  third.  2.  In  giving  to  the  quadrant 
and  spindles  a  varying  speed,  corresponding 
to  the  varying  movements  of  the  faller,  by 
the  use  of  a  scroll  constructed  with  a  vary, 
ing  radius. 

Geyelin,  G.  An  improved  construction 
of  perambulator.  Application  dated  October 
V,  1855.    (No.  2402.) 

This  invention  relates  to  perambulators 
hat  will  admit  of  being  brouglit  into  use  in 
I  he  nursery  when  not  required  for  out-of- 
^oor  service.    This  is  attained  by  mount- 


ing the  body  of  the  earria^e  on  s  pair  ef 
rockers,  and  fitting  wheels  thteeco^  hj 
means  of  clamps. 

ToMLiHBOii,  E.,  and  A.  M.  J.  Iw^m&ementt 
in  waterproq/btg  skins  qf  auimaaU,  Applica- 
tion dated  October  27, 1856.     (  No.  2401) 

These  improvements  relate  to  means  for 
preparing  skins  of  animals  to  receive  a 
coating  of  Indiit-rubber,  in  eombiiis&sa 
with  means  of  applying  Ihe  coating.  The 
inventors  subject  tanned  skins  to  heat  ia  a 
close  chamber  to  draw  the  greasy  or  oUy 
matters  contained  in  them  to  the  snifKc, 
and  then  apply  absorbents  for  ahaorbir^ 
such  matters.  They  then  apply  to  the  ur- 
faces  India-rubber  in  a  plastic  state,  dthez 
alone  or  combined  with  other  materials,  by 
passing  them  between  heated  rollers. 

Abel,  A.  improvements  in  stepping, 
filling,  or  plugging  teeth,  and  in  insinmenU 
to  be  used  tlterrfor.  Application  dated 
October  27, 1855.    (No.  2407.) 

This  invention  consists  in  the  use  oi  a 
metallic  plug  or  cap,  made  concave  on  the 
underside,  so  as  to  cover  and  proteet  the 
nerve  in  a  carious  tooth ;  and  in  the  use  of 
concave  or  hollow  drills,  by  means  of  wlddi 
teeth  may  be  drilled  or  scraped  without 
touching  the  nerve. 

TEMPcaTON,  T.  A.  Certaiu  in^rooemads 
in  sftells  and  rockets,  and  other  fnjeeiUa 
of  a  like  nature.  Application  dated  October 
29,1855.    (No.  2409.)     • 

The  inventor  places  a  detonating  cap  in  a 
tube  screwed  into  the  projectile,  and  within 
this  tube  is  a  piston,  one  end  of  which  pro- 
jects beyond  the  projectile,  and  the  other 
end  is  held  a  certam  distance  from  the  cap 
by  a  spring ;  when  the  projectile  strikes  aa 
object,  the  piston  overcomes  the  spring,  and 
comes  against  the  cap,  which  then  ezj^odea 

Kennard,  J.  An  improutmeni  in  tk 
manufacture  qf  children*s  and  inmlidt*  ear- 
riages.  Application  dated  October  29. 1851 
(No.  2411.) 

This  invention  consists  in  m>lrii[%g  the 
bodies  of  such  carriages  of  sheet  metal, 
stamped  or  pressed  into  dies. 

RouDiERE,  L.  An  improvements  in  heou 
for  cavalry.  Application  Sated  Getoba  29, 
1855.    (No.  2412.) 

The  inventor  sews  inside  of  the  leg  of  the 
boot,  and  nearly  at  two-thirds  of  its  hdght, 
a  counter-top  or  knee-piece,  which  is  laid 
on  tbe  horseman's  knee.  On  falling  on  the 
said  knee-piece  the  rain  glides  over  it,  sad 
drops  down  into  the  leg,  but  is  stopped  by 
the  seam, whence  the  water  is  let  oat  tbronglk 
metal  eyelets. 

Johnson,  J.  H.  Imprenemenie  ia  ttgn- 
lating  the  transmission  qf  moiine  power. 
(A  communication.)  Application  dated 
October  29,  1855.    (No.  2415.) 

This  invention  consists  •f  a  weighted 
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lever,  the  weight  of  which  it  capable  of 
adjustment,  according  to  the  amount  of 
power  to  be  tranainitted. 

FONTAINEHOREAV,   P.  A.  LECOHTB  VB. 

Improvementt  m  breakt/ar  railway  carriagu, 
(A  communioation.)  Application  dated 
October  29,  18fil>.    (No.  2416.) 

To  each  wheel  of  the  carriage  it  applied 
cue  or  more  of  the  ordinary  brakea.  A 
wheel  on  a  vertical  axia  ia  fixed  to  a  bearing 
on  the  carriage,  so  that  it  may  be  thrown 
in  or  out  of  gear  by  the  motion  of  a  hori- 
zontal ehaft  fixed  to  the  frame  of  the  car- 
riage. Thia  ehaft,  by  meant  of  a  le^er,  puts 
in  action  all  the  brakes. 

Holmes,  W«  C.  Improvements  in  ateam 
hoUert,  and  m  the  mode  or  method  qf  prepare 
ing  or  generating  ateam,  and  m  the  apparatut 
connected  thereieith.  Application  dated  Oc- 
tober 30,  1855.    (No.  2418.) 

The  inTcntor  proposes  to  place  within 
each  of  the  ordinary  flue  tubes  of  boilers  a 
water  tube  communicating  with  the  water 
of  the  boiler  at  each  end,  and  placed  at  a 
alight  angle  to  the  horizontal  line,  to  allow 
the  water  to  circulate  through  them.  The 
draft  passes  through  the  annular  space  be- 
tween the  two  tubes. 

Barrans,  J.  Improoementa  in  ateamm 
boiler  fitmacea.  Application  dated  October 
30,1855.    (No.  2420.) 

This  iuTention  consists  of  a  combination 
of  parts  of  furnaces  where  the  products  of 
one  fire  are  caused  to  pass  to  and  amongst 
those  of  a  second.  The  fire-box  is  divided 
into  two  compartments,  one  above  the  other, 
either  by  a  water  space  perforated  with 
tubular  spaces,  or  by  hollow  bars  or  water 
spaces  with  openings  between  them.  Over 
the  water  spaces  a  second  set  of  fire  bars  is 
arranged,  on  which  a  second  fire  is  formed. 
At  the  back  part  of  the  upper  fire  is  a  per- 
forated bridge  of  fire  clay,  and  beyond  such 
bridge  are  the  tubular  fluea  of  Uie  boiler. 
Air  is  admitted  to  the  fire  compartments, 
and  also  to  the  products  passing  from  the 
lower  to  the  upper  fire. 

HocEOFT,  T.,  and  R.  Forrest.  '/«- 
provementa  in  the  mamrfoHnre  of  won  rode, 
bora,  hoopa,  merchant,  and  gmde  iron.  Ap« 
plication  dated  October  30,  1855.  (No. 
2421.) 

These  improvements  consist  in  piling  to- 
gether iron  bars,  and  then  rolling  them 
down  into  one  bar;  this  ia  slit  into  rods, 
and  at  the  same  heat  passed  through  grooved 
rolls.  By  varying  these  grooves  on  the 
same  rolls  various  descriptions  of  iron  can 
be  prodpced. 

WOOLSTOH,  G.  F.  Improoementa  in  cvl- 
ting  and  planing  wood.  Application  dated 
October  31, 1855.    (No.  2428.) 

This  invention  consists  in  the  use  of 
knives  or  cutters  formed  in,  or  placed  on. 


the  edge  of  circular  or  reciprocating  saws, 
and  bent  at  an  angle,  so  as  to  plane  off  a 
thin  shaving  at  each  revolution  or  stroke  ot 
the  saw,  and  protected  by  guard  plates  of 
metal. 

Leetch,  J.  An  improoed  method  of  eon" 
atmeting  apparatna  for  the  eeoering  of  the 
head.  Application  dated  November  1 ,  1855. 
(No.  2433.) 

This  invention  consists  in  the  construc- 
tion of  a  band  of  tempered  steel  with  elong- 
ated  perforations,  joined  together  by  pins, 
and  so  arranged  as  to  fit  various  sized 
heads ;  also,  in  the  introduction  of  elastic 
materials  so  placed  as  to  protect  the  head 
from  a  blow. 


PROVISIONAL  PROTECTIONS. 


Dated  March  6, 1856. 

M4.  Thomas  TiidaU,  of  Reynoldstown  -house, 
DnbUn,  Mqulie.  Inptovamoiits  fai  machinery  or 
apparatus  for  piepeUmg  stesm  vssaela. 

DaUdMay  8, 1856. 
1085.  Alexander  AUiott,  of  the  Park,  Kottlnff- 
bam,  engineer.    Improvements  In  drying  appara- 
tus. 

Dated  May  10,  1856. 

1100.  Joshua  Blnns,  of  Dukinfleld,  Chester, 
spinner  snd  msnufteturer.  Improvements  In  ma- 
chinery or  apparatus  for  winding,  tixing,  and 
besming  yarns. 

DaUd  May  20, 185^. 

1188.  George  Wilkinson,  of  Evans-street,  Poplar, 
Middlesex.  Improremente  In  steering  apparatni, 
and  in  giving  motion  to  machinery  for  raising  and 
moving  weights. 

DaUd  May  22,  1856. 

It21.  William  Churehill  Dempsey,  of  Liverpool- 
street,  Kina's -  cross,  Middlesex.  A  compound  for 
removiag  aU  obstructions  of  the  air  passages. 

Dated  May  24,  1856. 
1S45.  Adsm  Dnnin  JundslU,  dvil  engineer,  Por- 
tugal-street, Liaeoln's-lnn-ilelds,  Middlesex.    An 
Instrument  for  animating  steteoscopio  Hgures. 

DaUd  May  26,  1856. 

IMl.  Andre  Adolphe  Oeget,  of  Rue  de  I'Echl- 
quier,  Paris,  gentleman.    Improvements  In  book- 

DoieiiAfay  27,  1856. 
1188.  Alfred  Vincent  Kewton,  of  Chaaeery-lane* 
Middlesex.    Improvements  in  resping  msciiines. 
A  communleation. 

Dolsifiray  28,  1856. 

Itro.  Lemuel  D.  Owen,  of  Southampton-street, 
London,  Middlesex,  engineer.  Improvements  in 
the  manufacture  of  artificial  stme.  A  communi- 
cation. 

1171.  John  Maedonsid,  of  Henrj-street,  Upper 
Kennington-lsne,  Vsuxhall,  Surrey,  machinist. 
Improvements  in  the  reflection,  emission,  and  ra- 
diation of  light  and  heat  for  Ismps,  Ughthonse 
apparatus,  and  other  useftil  purposes. 

1972.  Joseph  Clark,  of  Buckskin-Csrm,  Bssing- 
stoke,  Hants.    An  improved  horse  hoe. 
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isrs.  WUlfam  fttlton,  of  Olugoir.  Lanark,  N.B., 
^ool  ppinner.  Improvements  in  preparing  and 
spinning  fibrous  materials,  and  in  machinery  or 
apparatus  employed  therein. 

1274.  Charles  Herbert  H<rtt.  of  Manchester, 
Lancaster,  engineer.  Improvements  in  steam- 
boilers,  furnaces  for  the  same,  and  apparatus  con- 
nected therewith. 

1275.  George  Bell  and  George  Charles  Orlmes, 
fuaee  and  match  nmnnfaeturers,  VaazhaH-walk, 
Lambeth.  Improvements  in  the  manufacture  of 
frictional  matches  and  fusees. 

liTt).  Richard  Archibald  Brootnan,  of  166.  Fleet- 
street,  London,  patent-agent.  An  improved  coat- 
ing or  composition  to  be  applied  to  substances  in 
order  to  render  them  uninfiammable,  and  in  the 
method  of  and  apparatus  for  manufacturing  the 
same.    A  communication  ftom  Madame  Boulard. 

Dated  May  SO,  1856. 

1276.  Herman  John  van  den  Hout,  of  Covent- 
garden,  Middlesex,  artist.  Improvements  in  the 
preparation  of  pulp  for  the  manufacture  of  paper, 
millboard,  and  other  like  purposes. 

1279.  Alexander  Drew,  of  Glasgow,  Lanark, 
and  Matthew  Gray,  of  Bonhlll,  Dumbarton,  N.B., 
ddico  printers.    Improvements  in  weaving. 

1280.  Donald  Bothune,  of  Cambitdgn-tertaoe, 
Hyde-paric,  Middlesex,  eaqnire.  Certain  improve- 
ments in  apparatus  for  dyeing. 

1281.  William  Carr  Hutton,  of  Sheffield,  York, 
maonfaeturer.  Improvementa  in  stamps  or  ham- 
mera  worked  bypower. 

1282.  John  Weems,  of  Johnstone,  Renfrew, 
N.B.,  and  John  Henderson  M'Crindell,  of  Glas- 
gow, Lanark,  K.B.,  engineers.  Improvements  in 
the  manufacture  or  working  of  metals  and  their 
ores. 

1283.  Frederick  Luke  8tott,  mechanic,  Thomaa 
Belward,  and  James  Findlow,  joiners,  of  Manches- 
ter, Lancaster.  Improvements  in  machinery  or 
apparatus  for  washing  wool  or  garments,  and  other 
articles  made  of  textile  fabrics. 

1284.  John  Harris  Heal,  of  Tottenham  -  eourt  • 
road,  Middlesex.  An  Improvement  in  hair  and 
wool  mattresses. 

Dated  May  31,  1856. 

1285.  Adolphe  Bonvallet,  of  ttue  de  I'Echiquier, 
Paris,  manufacturer.  Certain  improrements  in 
printing  woven  fabrics,  velvet,  skins,  and  other 
like  materials. 

1280.  Francis  Alton  Calvert,  of  Manchester,  en- 
gineer. Improvements  in  machinery  for  opening, 
cleaning,  and  carding  cotton,  and  other  fibrous 
materials. 

1287.  Alflred  Watson  and  Aliped  Haalyn  WU- 
liams,  of  Gornhill,  London,  stationers.  An  im- 
provement in  bodies,  flasks,  and  other  like  recep- 
tacles for  liquids. 

1289.  Fennell  Allman,  of  Cambridge  -  terrace, 
Hyde-park,  Middlesex,  consulting  engineer,  and 
Donald  Bethune,  of  the  same  place,  esquire. 
Certain  improvementa  in  apparatus  for  separating 
fluids  from  solids,  or  for  separating  the  more  fluid 
particles  flrom  the  more  solid  of  various  bodies. 

1290.  Henry  Bessemer,  of  Queen -street -place. 
New  Cannon -street,  London.  Improvements  in 
shaping,  pressing,  and  rolling  malleable  Iron  and 
steel. 

1291.  Robert  Jobson,  of  Wordsley,  Stafford, 
iron  founder.  Improvements  in  apparatus  fbr 
making  moulds  fbr  casting  metals. 

1291.  Henry  BMsemer,  of  Queen -street -place, 
New  Cannon-street,  London.  Improvements  in 
the  tnanulteture  of  iron  and  steel. 

129S.  William  Gossage,  of  Widnes,  Lancaster, 
chemist.  Improvements  In  the  manufacture  of 
certain  kinds  of  soap. 

1294.  Daniel  Spink,  of  Bridgwater,  Somerset' 
shire,  engineer.  Improvements  in  rails  and  rail- 
ways. 


1299.  FMilels  Fowke,  of  Pall-mall.  XMdlcaex, 
Captain,  Ropd  Bngineera.    An  improTed  fectable 

photographic  camera. 

Dated  June  2,  1858. 

1296.  Robert  Blackwood,  senior,  of  Kfllnameck. 

Ayr,  N.B.,  worsted  spinner.     Imfinnrenicasa  bi 

machinery  or   apparatus   for  doubling  yama  or 
threads. 

1298.  Thomas  Wilson,  of  Blrmingtiam,  War- 
wick, engineer.  An  Improvement  or  Unprove- 
raents  in  screw-wrenches. 

1300.  Stephen  Rossln  Parkhurst,  New  Turk, 
U.  S.  Improvements  In  paddle-wheels  for  steam - 
boata  and  vessels. 

ISOl.  Bennett  Johns  Heywood,  of  LHeealcr- 
sqnare,  Middlesex,  gentleman.  An  ImproTed  eos- 
struetlon  of  holder  for  leads  and  other  marking 
materials. 

1802.  Louis  Augnate  Dieudonnf,  of  Eseex- 
street,  Strand,  MiddleaeZt  gentlenun.  Iminrove- 
ments  in  nose-bags.    A  eommnnication. 

iSOS.  Augusts  Cadet,  of  College-street  North, 
Camden -town,  gentleman.  Improved  stam;*- 
inking  apparatus.    A  communication. 

1504.  Augustin  Marie  Herland,  of  Paria,  France, 
gentleman.    A  new  regulator  pen-holder. 

1505.  Victor  Jean  Baptlste  Mauban.  of  Rne  de 
rEchlquier,  Paris,  lamp  maanfactarer.  Certain 
improvementa  in  the  manufaotnre  of  caaa  fisr 
homing  oils  and  other  liquids. 

1306.  James  Bdward  M'Connell,  of  Wolverton. 
Buckingham,  dvil  engineer.  Improvementa  la 
locomotive  engines. 

1808.  James  Kasmyth,  of  Patrlcroft,  Lancaster, 
engineer,  and  James  Brown,  of  Newport,  Moa- 
mouth,  tin-plate  manufacturer.  Trnprovementa  in 
apparatus  for  the  manufacture  of  tin  platee. 

1309.  Joseph  Groley,  mechanic,  of  Parta, 
French  empire.    An  improved  plough. 

1310.  Edward  Marsden,  of  Hanley-wood,  Derby, 
agtieultnrist.  Improvementa  in  Implementa  ia 
pulverising  and  cleaning  land. 

1311.  William  Beadon,of  Otterhead,  Honlton. 
Devon.  Improvements  in  agricultural  implements 
for  cleaning,  cultivating,  and  rolling  land. 

Dated  June  8,  1856. 

1318.  Thomas  William  Willett,  of  dwneety- 
lane,  Middlesex,  civil  engineer.  ImproTcmeinta 
in  the  nianufaeture  of  gunpowder. 

1814.  George  Joslah  Mackelcan,  of  lallngton, 
Middlesex,  engineer.  Improvementa  fai  the  maan- 
faeture  of  rollers  adapted  to  calico  and  other 
printing. 

1315.  Edwin  Heyvood,  of  Sntton- cross -hfUs, 
Leeds,  designer,  and  Thomaa  Ogden  Dixon,  of 
Steeton,  near  Keighley,  bobbin  maanfaccurer, 
York.  Improvements  in  the  meana  of  attaching 
drawer  and  other  knobs  or  handles. 

1316.  Christian  Rudolph  WesseL  ot  Fitzroy- 
aquace,  New-rood,  gentleman,  and  Fraoeia  XaYler 
Kukia,  of  Raven-row,  Mile-end-road,  doctor  ef 
philosophy,  Middlesex.  A  vapourless  glow- heat 
disseminator. 

1317.  Joseph  Bausemont,  of  Paifa,  France. 
Improvementa  in  puriiying  tnrpentine. 

1318.  John  Henry  Johnson,  of  Lincoln's-lnn- 
fields,  Middlesex.  Improvements  in  oil  cans  em- 
ployed in  lubricating  machinery.  A  eommnnica- 
tion from  J.  P.  B£rendorf.  of  Paris. 

1819.  Walter  George  Whitehead,  of  Birmblf- 
ham,  Warwick,  manufacturer,  and  Frederick  Au- 
gustus  Barwood,  of  Birmingham,  machinist.  A 
new  or  improved  candlestick. 

1320.  Jean  Jacques  LebaiUIf,  manufkctnrer,  of 
Falaise,  French  empire.  Improvementa  In  t>eat- 
Ing,  cleaning,  napping,  and  dressing  cotton,  wool, 
flax,  tow,  and  other  similar  flbrona  anbatanees, 
and  stuffs  or  woollen  cloths. 

1321.  Raymond  Fletcher,  of  Derby,  painter,  and 
Edwin  Fletcher,  of  Monk  Bictton,  Xotk,  paper 
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stainer.    ImproTemsDtt  in  iweeplng  ehimnejn  or 
other  flae*. 

1S2S.  Montsffoe  Richard  hbrtnon,  toUoltor,  of 
St.  Holen'i-plMO,  London.  Improymnontft  in 
taeklo-blooks.   A  conmmiientlon. 


NOTICE  OF  APmbAtlON  FOR  LEAVE  TO 
ENTER  DISCLAIMER. 
A  petition  hu  been  presented  to  the  Solicitor- 
Genenl  for  lonTo  to  enter  a  dieelaimer  to  the  apo- 
cifieation  of  the  followlnff  patent  bearing  date 
6  January,  1855:— John  Henry  Johnsott,  of  Lin- 
coln's-inn- fleldi,  Middletex,  bearing  the  title, 
"  ImproTeowntt  in  maehlneiy  or  apparatus  for 
effecting  agricultural  operations,  parts  of  the  said 
improTements  being  applicable  for  the  obtalnment 
of  mottTO  power  ftnr  geneial  purposes.^    9  June, 


NOTICES  OP  INTENTION   TO 
PROCEED. 

(From  thi  *' London  GazeUe,"  June  17/A, 
1856.) 

291.  George  Napier.  ImproTemeiiU  In  breaks 
for  railway  and  other  carriages. 

MO.  Charles  Henry  Rndson.  A  retiring  door  or 
lid  for  boxes,  cabtnetf ,  closets,  rooms,  carriages, 
and  tn  all  places  or  receptacles  where  or  in  which 
doors  or  lids  are  at  present  in  use,  or  nay  be  used. 

818.  George  Napier  and  John  Miller.  Improve- 
ments in  the  mode  of  driving  and  in  applying 
serew  propellers  to  the  propulsion  of  vessels. 

321.  John  Fletcher  and  William  Fletcher.  Im- 
provements in  the  construction  of  weighing  cranes 
and  other  similar  elevating  machines. 

828.  Charies  Frederick  Philliim  FuBcke.  Im- 
provements In  tanning  skins  ana  hidee. 

858.  William  Henry  Eahn  and  Joseph  Henry 
George  Wells.  Improyements  in  windmills  or 
wind-engines. 

861.  Frederick  Stainer.  Improvements  in  ma- 
chinery to  be  used  in  drying  fabrics. 

862.  Pierre  Isidor  David.  Certain  improvements 
in  the  method  of  bleaching. 

863.  John  Mills.  Certain  improvements  in  the 
slide  vaives  of  steam  engines. 

364.  Louis  Vlgnat.  A  regulator  compensator 
for  the  weaving  of  ribbons  and  cloths. 

888.  John  Taylor.  An  improvement  In  con- 
structing and  facinff  walls. 

896.  Eddlestone  Elliott,  Cyrus  Leach,  and  James 
Eatdiffe.  Improvements  in  machinery  for  spin- 
ning Wool  and  other  fibrous  substances. 

402.  George  Harrison.  Improvement!  In  axles 
fbr  raOwav  carriages. 

411.  William  Henry  Walenn.  Improvements  in 
saw  teeth.    A  commuQicatlon. 

438.  John  Barsham.  Improfements  In  the  ma- 
nufacture of  cases  or  packings  for  bottles  and  jars. 

480.  William  Oliver  Johnston  and  John  Dixon. 
Improvements  In  cutting  and  working  coal. 

454.  John  Kingsford  Field  and  Charles  Hum- 
tnf.  Improvements  in  the  manulkoturt  of  paraf  • 
fine  candles. 

466.  James  Griffiths.  A  new  or  Improred  brake 
Ibr  colliery  and  other  steam  enginei, 

472.  Samuel  Rodgers  Samuels.  Improvements 
In  weaving  fabrics. 

479.  Charles  lies.  Improvements  In  pointing 
hair  pina  and  In  making  up  hair  pins  for  sale. 

482.  Charles  Damaa  Augusta  Joseph  Planque. 
Improvements  in  the  manuCaoture  of  feeula. 

495.  George  Parry.  An  Improvement  In  the 
puddling  and  refining  of  iron. 

568.  John  William  Scott.  An  apparatns  for 
fastening  or  securing  buttons  which  may  itself  be 
used  as  a  stud  or  button. 

598.  Edmund  Alfred  Pontifex.    Improvements 


in  the  manufacture  of  tartaric  and  eitile  adds  and 
tartrate  of  potash  and  soda. 

857.  Henij  Latton.  A  new  and  improved  ap- 
paratus for  increasing  the  buoyancy  of  ships  atad 
other  vessels. 

858.  Richard  Chrimes.  Improvements  in  buffers 
and  other  springs  for  railway  and  other  carriages. 

962.  William  Smith.  Improvements  in  con- 
structing and  applying  windlasses  for  working 
ploughs  and  other  agrieultnral  implements. 

1085.  Alexander  iUIiott.  Improvements  in  dry- 
ing apparatus. 

1111.  John  Rtdal.  Improvements  In  spring 
knife  handles. 

1211.  Charles  De  longh.  An  Improved  method 
of  separating  and  assorting  combed  fibres  of  dif- 
fierent  lengths. 

1227.  Charles  Dewlok,  sen.  Improvements  In 
machines  generally  called  rib  frame  or  rib  ma- 
chine forproducing fancy  hosiery. 

1243.  Plerse  Eustace  Laurence  Barron.  An  im- 
proved process  for  coating  metals  for  sheathing 
ships  and  for  other  purposes,  and  in  the  means  of 
attaching  sheathing  plates  to  ships  or  vessels.  A 
communication. 

1265.  Ebeneaer  Talbott.  Improvements  in  the 
construction  of  rails  for  railways. 

1268.  Alfred  Vincent  Newton.  Improvements 
in  reaping  machines.    A  communleation. 

1270.  Lemuel  D.  Owen.  Improvements  In  the 
manufacture  of  artificial  stone.  A  commnnica- 
tton. 

1272.  Joseph  Clark.    An  improved  horse  hoe. 

1275.  George  Bell  and  George  Charles  Grimes. 
Improvements  In  the  manufkcture  of  frictlonal 
matches  and  fteseas. 

1288.  William  Needham  and  James  Kite  (se- 
cundus).  Improvementa  In  machinery  or  appa> 
rattts  for  expressing  liquids  or  moisture  ilrom  sub- 
stanoee. 

1298.  William  Gossage.  Improvements  In  the 
manufkoture  of  certain  kinds  of  soap. 

1815.  Edwin  Hey  wood  and  Thomas  Ogden 
Dixon.  Improvementa  In  the  means  of  attaching 
drawer  and  other  knobs  or  handles. 

1316.  ChrUtian  Rudolph  Wessoi  and  Francis 
Xavier  Knkla.    A  vapourleie  glow-heat  dissemi- 


Oppoaition  can  be  entered  to  the  granting 
of  a  ratent  to  any  of  the  parties  in  the  above 
Llat,  who  hare  giren  notice  of  their  inten- 
tion to  proceed,  within  twenty- one  days  from 
fhe  date  of  the  Gazette  in  which  the  notice 
appears,  by  learing  at  the  Commiasionera*- 
office  particular*  in  writing  of  the  objection 
to  the  application. 
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YEARS'  STAMP  DUTY  HAS  BEEN 

PAID. 
18(>3. 

H24.  Chrittophei*  Niekeli. 

14>89.  Joseph  H.  Penny  and  Thomas  B. 
Rogers. 

144fi.  Joseph  Leon  Talabot   and    John 
Davie  Merries  Stirling. 

1453.  James  Dilkes  and  Edward  Turner. 

1460.  John  Elliott  and  John  Brown. 

1472.  Joseph  Warren. 

1478.  Robert  Lister. 

1498.  James  Worrall. 

1630.  Thomas  Weatherbum  Dodds. 

1549.  John  Emanuel  Lightfoot 

17S6.  William  Thorp. 
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2S51.  William  Sftnester. 
2867.  Frederick  Robert  Augustas  GloTer. 
2900.  Myles  Kennedy  and  Thomas  East- 
wood. 
60S.  Christopher Dttckworthand  Thomas 
Marsden. 

SetUed,  June  17,  1856. 
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Root 
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584.  James  Mills. 
592.  John  Fowler. 
798.  George  Gwynne« 
830.  Arnold  Morton. 
840.  William  Edward  Newton. 
842.  Arnold  Morton. 
The  aboTe  Patents  all  bear  date  as  of  the 
day  on  which  ProTisional  Protection  was 
granted  for  the  seTcral  inTsntions  men- 
tioned  above. 
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PITHPIKG  ENGINES. 

4  DB8CEIPTI0N  OF  THE  PUKPIHO  BNGIKBB  OF  THE  WOLYKEHAUFTON  WATEE  WOEEl, 
WITH  SOKE  EEMAEKB  ON  WATEE  FUHFZNO. 
BT     ME.  HBNET     KAETEK,     OF    WOLVEEEAKFTON. 
{Concluded  from  p,  580.) 
The  Tettenball  engines  deliver  the  water  over  a  stand  pipe,  180  feet  liigli»  whenoe  it 
flows  by  its  own  graviution  to  the  town.    The  Qoldthom  Hill  engine  delivers  throngh  an 
air  vessel  into  two  covered  reservoirs  lying  near  the  engine,  and  raised  about  20  feet  above 
the  top  lift,  and  holding  together  1,500,000  gallons.    The  reservoirs  are  arched  over,  and 
covered  with  two  feet  of  soil,  for  the  purpose  of  preventing  vegetation  and  variation  in  the 
temperature  of  the  water  when  exposed  to  the  atmosphere,  and  this  end'  is  answered  well, 
the  water  remaining  Ibr  months  at  the  same  temperature,  and  perfectly  clear  and  froe  Irom 
all  vegeuble  or  animal  impurities.    The  reservoirs  are  prevented  ftrom  being  overfilled  by 
a  self,  acting  check  valve,  shown  in  figs.  18  to  16,  which  shuts  against  any  supply  beyond  a 
certain  limit,  so  that  the  man  working  say  pumping  engine  at  a  distance  at  onoe  knows 
when  bis  work  is  done.    The  valve  is  so  arranged,  that  immediately  the  engine  ceases  to 
work,  the  supply  to  the  town  is  maintained  from  the  reservoir  through  the  flap  Talves, 
O,  underneath  the  self-acting  stop  valve  P,  which  open  immediately  there  is  smy  require- 
ment for  the  supply  to  the  town. 

The  object  of  a  stand  pipe  is  that  the  water  may  be  always  delivered  from  the  engine  over 
one  uniform  height,  and  consequently  of  one  uniform  pressure  on  the  engine,  whatever 
varying  eircumsUnces  may  afiect  the  delivery  after  the  water  has  once  passed  the  top  of 
the  stand  pipe.  Thus  far  it  is  useful,  aa  the  engine  can  always  work  under  a  defined  pres- 
sure ;  but  it  is  rather  a  costly  and  unsightly  mode  of  attaining  what  in  practice  is  found  to 
be  an  unnecessary  degree  of  perfection ;  since  with  a  tithe  of  the  cost  all  the  necessary 
safety  can  be  procured  br  pumping  into  an  air  vessel  with  a  check  valve  on  the  delivery 
side ;  so  that  in  case  of  a  pipe  bursting,  or  any  sudden  diminution  of  pressure  taking 
piece,  it  would  be  imposiible  for  the  engine  to  **  go  out  of  doors  "  at  more  than  a  certain 
regulated  speed,  by  the  partial  contraction  of  the  area  of  discharge  through  the  self-acting 
movement  of  the  cheek  valve.  Unless  the  stand  pipes  are  carefully  cased  in  winter,  they 
are  in  great  danger  of  being  frozen,  and  very  serious  consequences  have  arisen  from  this 
cmise.  There  is  also  a  drawback  with  them,  on  account  of  the  great  weight  of  the  column 
of  water  which  has  to  be  set  in  motion  from  a  dead  stand  at  each  stroke  of  the  engine. 

The  successful  working  of  any  pumping  engine  is  dependent  in  a  great  degree  upon  the 
perfection  of  the  pump  valves.  These  must  be  so  arranged  as  to  deliver  the  water  with 
ease  and  rapidity,  and  without  any  concussion  in  closing.  As  an  illustration  of  the  great 
practical  importance  of  tills  question,  it  may  be  mentioned  that  when  the  Cornish  pumping 
engine  was  first  introduced  for  water  works  purposes  on  a  large  scale,  it  was  on  the  point 
of  being  altogether  abandoned  on  account  of  the  imperfection  of  the  pump  yalvea.  The 
valves  were  of  very  large  area,  and  on  the  old  butterfly  principle,  and  consequently,  under 
the  heavy  pressure  at  which  they  were  working,  the  concussion  caused  in  shutting  was  so 
violent  as  to  occasion  serious  alarm  for  the  safety  of  the  machinery  and  foundations.  For 
some  time  the  problem  to  be  solved — ^to  find  a  method  of  constructing  a  valve  which 
should  present  a  maximum  area  of  discharge,  with  a  minimum  area  of  surface  exposed  to 
the  concussion  of  the  recoiling  load  at  the  termination  of  each  stroke  of  the  pump — pre- 
sented difficulties  that  appeared  insurmountable,  until  the  idea  of  the  application  of  a  mo- 
dification of  the  double-beat  steam  valve  for  the  purpose  happily  occurred  to  Messrs. 
Harvey  and  West.  These  gentlemen  adopted  the  expedient  of  making  the  double-beat 
valve  self-acting,  by  slightly  contracting  the  upper  beat,  as  shown  in  fig.  17,  so  as  to 
allow  the  difierence  between  the  areas  of  the  outside  of  the  upper  beat  and  the  inside  of  the 
lower,  as  a  surface  upon  which  the  pressure  might  set  for  opening  and  shutting  the  valve. 
This  plan  answered  admirably  ;  the  valve  in  opening  a  very  slight  distance  gave  a  large 
area  of  discharge,  and  the  area  upon  which  the  recoiling  colunm  descended,  being  only 
the  difference  between  the  upper  and  lower  areas,  and  not  the  entire  area  of  discharge  as 
in  the  old  butterfiy  valve,  formed  a  surface  insufficient  to  cause  any  concussion.  This 
valve  also  afforded  under  all  circumstances  a  means  of  regulating  the  pressure  tending  to 
shut  the  valve,  whatever  might  be  the  height  of  the  column  of  water  or  the  total  pressure 
of  the  recoiling  column,  by  adjusting  the  difference  of  area  of  the  upper  and  lower  beats 
inversely  in  proportion  to  the  height  of  the  column. 

For  ordinary  purposes,  that  is  to  say,  for  small  lift  pumps  and  colliery  engines,  the 
butterfiy  valve  is  very  serviceable,  as  there  are  no  expensive  faces  to  be  ground  up,  or 
liable  to  derangement  from  impurities  or  grit  in  the  water,  and  tbey  are  easily  and 
readily  repaired  on  the  spot  For  a  class  of  work  one  grade  higher  than  ordinary,  the 
writer  has  found  no  description  of  valve  answers  belter    than    the    double-beat   ring 
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3'  Tahe,  similBT  to  those  employed  in  the  engines  at  Tettenhall   and  Ooldthorn  Hil), 

and  shown  in  fig.  9.  Large  valTes  of  this  oonstruetion,  of  16  ins.  to  20  ins.  diameter, 
answer  well  made  of  oast-iron  with  wooden  heats.  Smaller^Talres,  of  8  ins.  to  15  ins. 
diameter,  are  hetter  of  gun  metal  working  face  to  face.  Of  the  latter  description  the 
writer  has  had  some  at  work  for  more  than  two  years,  under  a  pressure  of  260  feet  head, 
;?  without  any  perceptihle  wear  having  occurred. 

r  At  the  Hull  water  works  a  new  description  of  rUve  has  been   adopted  in  one  of  the 

ti  pumps  foir  some  time,  and  is  found  to  answer  remarkably  well.    The  valve  is  shown  in 

figs.  18  and  19,  and  consists  of  a  pyramid  of  circular  seats,  one  above  another,  in  each  of 
c  which  there  are  a  number  of  small  circular  beats,  about  2  ins.  diameter,  into  which  a  corre- 

r  iponding  number  of  gutta  peroha  balls  drop.     The  action  of  this  valve,  as  will  be  seen 

I!  from  the  figure,  is  very  simple.    It  was  invented  by  Mr.  William  Hosking,  and  inserted  in 

e  the  place  of  a  double-beat  valve.     It  is  22  ins.  diameter,  and  works  under  a  head  of  160 

t:  feet,  in  connection  with  a  plunger  pump  with  a  direot-action  steam  cylinder.   Immediately 

I  upon  starting  it  was  found  that  this  valve  lightened  the  burden  of  the  engine  about  1|  cwt., 

(I  and  it  has  since  been  working  with  gpreat  satisfaction  for  a  considerable  period. 

^•,  The  advantages  of  this  valve  are  more  than  are  apparent  at  the  first  glance.    In  the  first 

place,  it  is  much  safer  than  any  other  form  of  valve,  as  will  be  seen  at  once,  supposing  a 
piece  of  wood  or  other  material  should  pass  through  the  pump,  as  is  not  unfrequently  the 
P  ease.    With  the  ordinary  valve,  if  it  should  be  caught  on  the  beat,  it  would  hold  the  whole 

I  valve  open,  and  let  the  engine  "  come  out"  with  a  run,  and  possibly  cause  considerable 

J  damage ;  but  with  the  small  balls,  a  piece  of  wood  so  caught  could  prop  open  only  one  out 

^  of  fifty.six  balls,  which  is  so  small  a  per  centage  of  the  whole  opening  that  it  would  merely 

^  enable  the  man  in  charge  of  the  engine  to  perceive  that  there  was  a  little  amiss  by  an 

^  increase  of  leakage,  but  could  cause  no  damage. 

In  the  second  place,  the  balls  being  nearly  of  the  same  specific  gravity  as  the  water,  are 
'  just  floated  open  the  moment  the  current  turns  in  their  favour ;  whereas  in  all  other  valves, 

.  in  addition  to  the  column  of  water  to  be  lifted,  there  is  also  the  weight  of  the  heavy  metal 

valve  to  be  opened  and  held  suspended  during  each  stroke.  This  was*  practically  exem- 
plified in  the  Hull  case  mentioned  above,  where  a  considerable  load  was  at  once  removed 
from  the  engine  on  the  application  of  the  new  valve.  With  larger  valves  this  point 
becomes  one  of  still  greater  importance,  as  they  often  weigh  5  cwt.  or  6  cwt.  each. 

In  the  next  place,  whilst  the  area  of  discharge  may  be  made  fully  equal  to  that  of  the 
^  plunger,  the  area  exposed  to  concnssive  action  in  the  closing  of  the  valve  is  reduced  to  the 

^  smallest  possible  limits,  being  practically  reduced  to  the  impinging  force  upon  one  ball, 

,  the  last  one  that  shuts,  that  is,  1.56th  only  of  the  total  area  of  beating  face.    This  is  owing 

to  the  circumstance  that  the  balls  do  not  all  rise  to  the  same  height  above  their  seats  ;  and 
consequently,  as  the  force  of  the  current  acts  upon  each  individually,  on  the  cessation  of 
^  motion  they  shut  in  accordance  with  the  height  they  have  to  fall,  and  a  communication 

exists  between  the  water  on  the  upper  and  under  side  of  the  valve,  until  the  absolute  closing 
of  the  last  ball.  The  result  is,  that  although  the  difference  in  time  between  the  falling  of 
the  various  balls  must  be  exceedingly  minute,  it  is  such  as  practically  to  prevent  all 
concussion. 

Lastly,  the  valves  constructed  on  this  plan  are  very  readily  repaired.  It  is  only  neces- 
sary to  keep  a  few  spare  balls  ready  to  be  inserted  in  the  place  of  any  that  may  be 
occasionally  damaged ;  and  the  old  ones,  on  being  warmed  and  recast  in  a  mould  kept  for 
that  purpose,  are  again  as  good  as  new. 

Where  it  is  proposed  to  work  with  a  high  pressure  of  steam,  cut  off  so  as  to  allow  of  a 
considerable  expansion,  the  writer's  experience  has  led  him  to  prefer  the  beam  to  the 
direct-action  engine.  He  has  observed  that  as  a  rule  direct- action  engines  working  under 
a  high  initial  pressure  are  apt  to  start  off  at  a  speed  which  jars  and  strains  the  whole  of  the 
machinery  throughout  The  speed  obtained  by  the  piston  as  driven  indoors  at  the 
beginning  of  the  stroke  is  many  times  greater  than  the  average  velocity  per  minute;  and 
consequently,  unless  all  the  parts  are  made  extra  strong  in  proportion,  the  bearings  wear 
out  with  great  rapidity,  and  the  machinery  is  soon  loose  at  every  joint.  In  a  beam  engine, 
on  the  other  hand,  a  very  large  proportion  of  the  initial  force  is  absorbed  in  overcoming 
the  inertia  of  the  heavy  beam,  which  thus  becomes  a  reservoir  of  surplus  force  in  the  earlier 
portion  of  the  stroke  to  be  given  out  during  the  later,  and  the  result  is  that  a  comparatively 
steady  velocity  is  maintained  throughout  the  stroke,  much  to  the  advantage  of  the  whola 
of  the  machinery;  indeed  it  is  only  with  this  adjunct  that  expansion  can  be  carried  safely 
to  a  very  high  degree.  The  beam  in  fact  is  a  reciprocating  fly-wheel,  and  is  attended  with 
precisely  the  same  action  and  the  same  beneficial  results.  The  writer  is  acquainted  with  a 
case  of  two  large  expansive  engines  of  nearly  the  same  size,  working  near  together,  of 
which  one  has  an  open  net-work  beam  of  about  thirty  tons,  and  the  other  a  heavy  strong 
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beftm  of  forty-five  tons  weight  The  difference  in  the  working  of  the  two  engines  if  very 
perceptible,  and  nearly  5,000,000  lbs.  duty  iu  favour  of  the  heavy  beam,  in  the  stemdiness 
and  smoothness  of  the  motion.  In  many  cases  where  a  jar  is  perceived  in  pumping 
engines  working  with  a  high  expansion,  it  may  be  cured  by  increasing  the  weight  or  inertia 
of  the  beam. 

For  pumping  a  large  quantity  of  water  through  an  unusually  great  lengUi  of  main  pipe 
under  a  heavy  pressure,  the  writer's  experience  has  led  him  to  prefer  a  deaeription  of 
engine  consisting  of  a  pair  of  high  pressure  expansive  double-acting  beam  engines,  coupled 
together  at  right  angles  to  one  large  fly  wheel.  The  pumps  should  be  of  the  combined 
plunger  and  bucket  description,  with  Hosking's  valves.  There  should  be  an  air  vessel  and 
back  flap  valve  to  each  pump,  with  a  blow-off  valve  loaded  to  a  certain  weight,  so  that  in 
tlie  case  of  any  recoil  in  so  great  a  length  of  main,  the  pumpa  would  not  be  burst.  Along 
the  main  pipe,  at  each  50  feet  of  elevation  above  the  pumps«  the  insertion  of  a  baek>flap 
valve  is  required,  so  that  in  case  of  any  pipe  bursting  the  whole  main  should  not  be  ruu 
dry.  The  leading  point  to  be  kept  always  in  view  in  the  design  and  construction  of  engines 
under  these  circumstances  is  the  maintenance  of  a  constantly  uniform  flow  of  water 
through  the  main  pipe  from  the  pumps.  This  is  provided  for  by  the  compound  double, 
acting  pumps  and  the  large  air-vessel  accommodation,  together  with  the  coupling  of  the 
engines  at  right  angles.  The  boilers  should  be  similar  to  those  of  the  Goldthorn  Hill 
engine. 

Many  engineers  prefer  a  double  cylinder  engine  for  conducting  expansive  operations  ; 
but  althongh  in  some  circumstances  this  may  be  advantageous,  as  for  driving  machinery 
where  uniformity  of  power  throughout  the  stroke  is  a  desideratum,  yet  for  large  pumping 
engines  the  writer  prefers  single  cylinder  double-action  engines.  The  arrangements  with 
a  double  cylinder  are  much  more  complicated,  and  he  finds  that  all  useful  degrees  of 
expansion  can  be  carried  out  sufficiently  with  a  single  cylinder. 

A  very  cheap  and  effective  description  of  temporary  pumping  engine  for  rough  colliery 
purposes,  where  saving  in  first  cost  is  a  more  important  object  than  great  economy  of  fuel, 
came  some  time  since  under  the  writer's  observation  at  a  colliery  near  Nailsea.  The 
engine  was  constructed  by  Hughes,  of  the  Uskaide  Foundry,  Newport,  and  consists  simply 
of  a  large  open  topped  cylinder  placed  vertically  on  two  cross  beams  over  the  pit  shaft. 
The  working  apparatus  consists  merely  of  a  steam  valve  for  admitting  the  steam  under 
the  piston,  and  an  eduction  valve  for  letting  it  out,  with  a  steam  slide  throttle  TaWe. 
and  eduction  slide  throttle  valve,  for  regulating  the  rate  for  the  admission  and  exit 
of  the  steam.  The  two  former  valves  are  worked  by  tappets  attached  direct  to  the 
piston  rod:  the  two  latter  are  adjusted  by  hand,  so  as  to  regulate  the  number  of  strokes 
per  minute,  the  engine  being  in  fact  its  own  cataract  This  engine  is  remarkable  for  its 
simplicity  and  cheapness  of  construction,  and  has  now  been  at  work  for  some  years.  The 
consumption  of  fuel  with  a  good  description  of  boiler  is  not  more  than  the  average  of 
ordinary  colliery  pumping  engines  as  at  present  constructed.  The  general  arrangement 
for  a  plunger  pump  would  be  as  described  above ;  with  a  lift  pump  it  would  be  necessary  to 
have  a  balance  bob.  Its  security  is  also  very  considerable,  since  if  the  two  throttle  ralves 
are  properly  adjusted,  no  great  damage  could  occur  should  one  of  the  other  valves  stick,  as 
the  piston  could  not  travel  either  up  or  down  faster  than  the  steam  could  pass  through 
the  guarding  throttle  valve.  It  is  also  a  portable  description  of  engine,  which  is  some- 
times a  recommendation  in  proving  mines. 

For  raising  water  from  mines  in  a  district  such  as  this,  where  fuel  is  abundant,  a  reduc- 
tion  in  first  cost  is  a  much  more  important  question  than  in  districts  where  the  fuel  has  to 
be  imported  at  great  cost ;  that  is,  setting  the  first  outlay  and  interest  for  erecting  a  large 
expansive  engine  with  low  consumption  of  fuel  against  the  smaller  outlay  with  larger  expen- 
diture of  fuel,  it  will  generally  be  found  that,  in  districts  such  as  this,  the  latter  is  the  bet> 
ter  within  certain  limits  for  the  party  investing  capital  in  opening  mines.  Everybody  con- 
cerned in  opening  works  of  this  description  must  be  aware  how  important  it  is  to  economize 
first  outlay,  whereas,  when  returns  commence,  a  small  extra  annual  cost  is  not  felt  Under 
these  circumstances,  in  a  district  such  as  this,  the  writer  would  not  recommend  the  erection 
of  expensive  Cornish  engines  for  drainage,  purposes.  Their  first  cost  in  every  respect  i« 
very  great;  a  cylinder  and  all  machinery  to  match  to  do  1000  horse  power  work  is  put  down 
to  perform  really  only  200  or  250  horse  power,  and  all  the  parts  of  the  ponderous  machine 
have  to  be  constructed  of  sufficient  strength  to  resist  the  heaviest  initial  blow  of  the 
steam. 

The  plan  of  plunger  lifts,  carried  out  so  extensively  under  this  system,  is  not  only 
expensive,  but  highly  inconvenient  in  narrow  pits.  Whereas,  much  the  better  and  cheaper 
plan  is  a  simple  lift  pump,  with  the  beam  balanced,  so  that  the  weight  of  the  pump  rods  shall 
just  carry  the  engine  "  out  of  doors.**     Plungers  are  in  their  place  for  forcing  water  above 
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the  level  of  the  engine,  as  in  the  case  of  water  works,  bat  in  the  engine  pit  of  a  mine,  with  a 
strong  and  heavy  rod  having  numerous  guides  and  rollers,  they  are  very  inconvenient,  and 
if  the  engine  is  properly  balanced  they  effect  no  saving,  as  the  piston  must  not  travel  faster 
than  the  rate  at  which  it  is  safe  to  work  the  bottom  set  of  rods,  which  must  necessarily  be 
attached  to  a  lift  pump. 

In  concluding  these  few  observations  on  pamping  engines,  especially  in  referenee  to 
this  district,  the  writer  cannot  but  observe  with  regret,  that  although  pumping  machinery 
is  now  carried  to  sucli  perfection,  there  has  been  for  so  many  years  such  a  large  amount  of 
the  mineral  wraith  of  South  Staffordshire  lying  inaccessible,  from  the  want  of  some  oom- 
prehensive  and  efficient  system  of  co-operation  for  draining  the  mines.  In  former  times, 
before  the  invention  of  the  steam  engine,  when  the  mechanical  difficulties  appeared  in- 
superable for  winning  the  deep  mines,  there  was  evidently  a  considerable  amount  of  co- 
operation  in  the  endeavours  of  the  "  old  men  '*  to  relieve  the  water  from  the  upper  levels 
by  means  of  adits  and  tunnels.  At  the  present  day,  when  mechanical  difficuliies  have 
been  so  completely  overcome,  and  the  means  for  obtaining  unlimited  pumping  power  aro 
at  hand,  these  co-operative  relationships,  with  some  few  exceptions,  appear  altogether 
abandoned.  It  ought  not  to  be  more  impracticable  for  some  of  the  most  experienced  mine 
agents  to  parcel  out  the  South  Stnffordshire  coal  district  into  satisfactory  drainage  areas, 
than  it  is  for  the  Fen  Bailiffs  of  Lincolnshire  to  arrange  their  respective  districts,  and 
satisfactorily  apportion  the  charges  to  be  made  on  the  various  estates.  Although  a  good 
deal  of  floating  attention  has  been  paid  to  this  subject  at  Tarious  times,  yet  hitherto  no 
thoroughly  digested  and  comprehensive  plan  has  been  devised.  There  is  no  doubt,  however, 
that  the  urgency  of  the  case  is  daily  becoming  greater,  and  it  will  afford  the  writer  great 
satisfaction  should  these  few  observations  in  any  way  conduce  to  some  practical  effort 
being  made  towards  the  accomplishment  of  so  important  an  object. 


THE  INUNDATIONS  IN  FRANCE, 

PRELIMINARY  SUaOBSTIOMS  RELATIVE  TO  THE  LATE  DESTRUCTIVE  FLOODS  IN 
FRANCE,  WITH  A  VIEW  TO  INSTITUTE  SUCH  LOCAL  INQUIRIES  AS  MAY  LEAD 
TO  THE  MOST  EFFICIENT  AND  ECONOMICAL  MEANS  OF  MITIQATINO  OR  PRE- 
VENTING   SUCH    AWFUL   CALAMITIES   IN    FUTURE. 

BY  SIR  GEORGE  CAYLBY,  BART.,  ASSOCIATE  OF  THE  ROYAL  SOCIETY  OF  CIVIL  ENGINEERS. 


Nothing  probably  can  bemore  congenial 
with  the  feelings  of  the  French  nation,  and 
its  patriotic  Emperor,  than  to  find  the  best 
efforts  of  our  talented  engineers  volunteered 
in  aid  of  their  own,  on  this  great  and  diffi. 
cult  question ;  but  without  very  searching 
local  investigation,  nothing  specific  can  as 
yet  be  suggested  by  them.  The  question, 
however  complicated  in  its  ultimate  details, 
amounts  in  principle  to  the  effects  of 
gravitation,  simply,  or  combined  with  the 
influence  of  external  pressure  on  water. 
The  mimic  whirlpool  in  the  tea-cop,  the 
mountain  swell  of  the  Atlantic  wave,  or  the 
thundering  plunge  of  Niagara,  are  all  ef- 
fects of  the  same  causes  acting  under  varied 
circumstances. 

Having  been  chairman  of  the  directors 
under  the  Muston  Drainage  Act  (North 
Riding  of  Yorkshire)  ever  since  its  com- 
mencement, more  than  thirty  years  since, 
under  which  ten  thousand  acres  of  frequently 
flooded  land  have  been  effectually  drained 
and  profitably  cultivated,  it  may  prove  useful 
to  state  the  means  used  at,  and  the  experience 
obtained  from  these  works;  more  especially 
as  tlie  late  William  Chapman,  Esq.,*  civil 
engineer  of  Newcastle,  appointed  under  the 
Act  to  carry  out  this  drainage,  informed  the 

•  Much  esteemed  for  his  large  experience  in  the  mans^nient  of  piers  and  harbours,  both  in  England 
and  Ireland. 


directors  that  the  principles  he  made  use  of 
were  not  those  commonly  applied  at  that 
period  in  this  country ;  but  were  adopted 
from  the  French  engineert.  The  usual  plan  of 
English  drainage  was  to  bring  all  the  waters 
of  the  rivers,  brooks,  and  surface  rain,  into 
one  channel ;  and  carry  tliem  in  as  short  a 
line  as  possible  to  their  lowest  outlet,  and  in 
as  large  a  sectional  deep  cut  drain  as  could 
be  aflbrded,  with  reference  to  the  improved 
rental  of  the  district  when  so  drained. 
In  several  of  these  drainages,  the  expenses 
so  far  exceeded  the  improvement,  that  many 
proprietors  abandoned  their  land  rather  than 
pay  their  assessments. 

The  method  used  by  Mr.  Chapman  dif- 
fered essentially  from  the  old  practice.  In- 
stead of  altering  the  river  to  make  a  clian. 
nel  large  enough  to  convey  the  whole  of  the 
flood  waters  by  deep  cutting,  he  separated 
what  m^y  be  termed  the  living  waters  of  the 
rivers  and  brooks,  which  at  all  times  fur- 
nished a  considerable  supply,  from  the  sur- 
face  water  of  the  land  that  had  to  be 
drained. 

This  was  effected  by  leaving  the  living 
waters  to  flow  in  their  original  beds ;  and  in 
times  of  flood,  to  overflow  the  adjacent  sur- 
face till  confined  within  embankments  at  a 
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taffioient  distance  on  eaoh  side  to  convey 
the  largest  known  amount  of  the  floods  of 
the  district.  To  form  these  embankments 
it  is  necessary  to  cut  deep  into  the  soil,  and 
heap  it  up  on  the  sides  next  the  river  or 
brook,  by  which  a  sufficiently  deep  drain  is 
left  on  the  outside  for  effectually  drying  all 
the  land  of  the  district,  and  bringing  it  into 
cultivation. 

What  has  thus  been  effected  on  the  scale 
of  ten  thousand  acres,  seems  equally  appli-   ' 


cable  to  any  larger  scale  of  drainage.  Some 
years  ago  ih'iB  method  was  proposed  to  the 
late  Pope,  as  applicable  to  the  Pontine 
Marshes,  and  a  large  fund  was  at  hand  to 
carry  it  out ;  but  improvement  was  not  the 
order  of  the  day  at  Rome,  and  the  proposal 
was  rejected. 

These  arrangements  will  be  more  clearly 
understood  by  inspecting  the  diagram,  fig. 
] ,  where  A  represents  the  ordinary  flow  of 
river  water,  carrying  also  the  embanked 
1. 


rivulets,  which  together,  in  times  of  the 
highest  floods,  swells  so  as  to  fill  the  em- 
bankments, B  B.  C  C  represent  the  deep 
external  drains  for  carrying  off  the  surface 
water  to  the  lowest  outlet  the  general  fall 
of  the  district  permits. 

These  essential  elements  of  drainage  will 
have  to  be  varied  in  position  and  dimensions 
to  suit  the  cases  to  which  they  are  applied. 
Thus  the  number  of  miles  distant  from  those 
mountain  ranges  from  which  these  floods 
are  collected  to  the  place  of  the  deepest 
flood  in  the  low  district,  and  also  the  alti- 
tude of  those  ravines  above  that  line,  are 
what  regulate  the  time,  position,  and  degree 
of  the  highest  flow  of  the  water  that  has  to 
be  provided  for. 

If  I  may  venture  to  make  any  sugges- 
tion as  to  the  gigantic  embankments  which 
may  be  required  in  restraining  the  floods  of 
the  Loire  and  other  French  rivers,  it  would 
be  to  take  advantage  of  their  elevation  for 
placing  wooden  cottages  and  farm  buildings 
upon  them,  supported  on  piles,  with  a  water 
way  under  them,  in  case  of  the  floods  reach- 
ing the  top  of  the  bank. 

For  economy,  these  banks  must  be  of  the 
smallest  dimensions,  to  be  secure  in  their 
vast  length ;  but  they  can  readily  be  en. 
larged  when  buildings  are  required.  Fig.  2 
gives  a  rough  sketch  of  such  an  arrange- 
ment;   A   representing  the    distant    river 


within  its  ordinary  banks ;  B  the  embank- 
ment  in  its  least  width,  with  a  cottage  on 
piles. 

To  state  the  general  principles  of  drain- 
age is  no  difficult  task ;  but  to  carry  them 
out,  under  the  gigantic  and  ever  varying 
circumstances  of  the  vast  plains  of  France, 
will  demand  the  most  accurate  surveys,  and 
other  local  investigations,  and  will  tax  to 
the  utmost  the  abilities  of  the  highest  class 
of  engineers  to  apply  them  with  beneficial 
effect.  The  rapidity  with  which  the  moun- 
tain districta  pour  fortli  their  accumulating 
waters  is  one  great  element  of  the  floods 
below;  and  if  in  the  deep,  uncultivated 
mountain  ravines  any  obstruction,  by  firm 
dams,  could  be  given,  it  might  be  a  first 
step  in  the  process. 

In  the  experience  derived  from  the 
Muston  drainage,  it  appears  that  at  inter- 
vals of  about  twenty  years  the  fioods  derived 
from  the  hills  ten  miles  distant  have  eome 
down  with  from  five  to.  seven  times  the 
ordinary  amount  of  water ;  and  had  these 
hills  been  further  off,  the  accumulation 
would,  of  course,  have  been  less  in  the 
same  degree.  In  the  Muston  drainage,  un- 
fortunately, the  distance  of  the  embankment 
from  the  river  was  not  ample  enough,  and 
the  great  floods,  in  some  measure,  got  over 
them,  committing  damage  to  the  crops  in 
some  places ;  but  in  this  drainage  the  extra 
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value  of  £1  per  acre  was  obtained  at  a  cost 
of  £4,  when  the  same  rent  of  land  would 
have  cost  £S0»  It  appears  that  the  main 
problem,  on  the  gpreat  soaloi  will  be,  so  cor. 
rectly  to  estimate  the  velocity  of  the  flood, 
at  each  of  its  depthsand  long  successions  of 
falls,  that  the  area  of  its  section,  multiplied 
by  the  velocity,  may  amount  to  the  same 
sum ;  thus  equal  quantities  of  Vrater  will 
pass  in  the  same  time;  hence,  when  the 
velocity  is  doubled,  one-half  the  sectional 
area  will  be  sufficient,  and  vice  vend. 

Geo.  Gatley. 
39,  Welbeck-street,  June  20, 1850. 


ON  LARGE  BELLS  AND  BELL 

MACHINERY. 

{Concluded  from  page  662,) 

JUsumed  Discussion  at  (he  Ordinary  Gene^ 
ral  Meeting  qf  the  Royal  Institute  qf 
Bntish  Architects,  Feb,  11 M,  1856. 

Mr.  Ashpitel,  Fellow.  Bells  should  be 
considered  first,  as  single  bells — secondly, 
as  forming  part  of  a  peal  or  chorus,  or  a 
double  quartett  when  there  were  eight  in  a 

?eal  —  and  thirdly,  as  carillons  or  chimes, 
'he  old-fashioned  form  for  a  bell  had  never 
been  surpassed,  provided  the  waist  had  a 
sufficient  sweep.  The  flower-pot  shape,  or 
anything  approaching  it,  was  bad,  and  pro- 
duced what  might  be  described  a  growling 
tone.  The  bell  of  St  Peter's,  Rome,  too 
nearly  approached  that  form.  Mr.  Denison 
had  suted,  Uiat  in  the  present  day  with  a 
view  of  saving  metal,  the  lower  bells  were 
made  too  light  and  too  deep  in  tone ;  but 
he  (Mr.  Ashpitel)  would  suggest  whether,  by 
calculating  these  matters  too  strictly,  tbey 
might  not  be  likely  to  get  peals  in  which 
the  upper  bells  would  be  too  weak,  and  the 
lower  bells  too  noisy.  A  peal  of  bells 
should  be  regulated  on  the  same  principle 
as  the  instruments  in  an  orchestra.  In  the 
orchestra  of  the  Philharmonic  Society, 
there  were  eight  double  basses  to  thirty-two 
violins,  and  if  there  were  as  many  of  the 
former  as  the  latter,  the  sound  would  be 
**  all  bottom."  In  the  case  of  carillons  or 
chimes  the  upper  notes  must  predominate, 
just  as  the  accompaniment  is  subdued  at  a 
concert  to  allow  the  air  to  be  heard  clearly. 
The  Royal  Exchange  bells  had  this  defect ; 
the  upper  bells,  which  should  give  the  air, 
could  not  be  clearly  heard.  Messrs.  Mears 
had  stated  to  {him  (Mr.  Ashpitel),  that  the 
Royal  Exchange  bells  were  made  according 
to  the  traditions  of  the  trade  for  centuries : 
but  they  stated  when  a  subdued  bass  note 
was  required  to  fill  up  the  harmony,  it  was 
found  that  the  same  force  of  blow  was 
given  by  the  machinery  ^^npon  ihe  lower 
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bells  as  upon  the  upper  ones.  As  nearly  as 
he  had  been  able  to  follow  Mr.  Nichols' 
explanation  of  his  formule,  he  thought 
that  gentleman  had  forgotten  the  e£fect  of 
the  centrifugal  force  in  ringing  bells. 

Mr.  Nichols  explained  that  he  had  duly 
allowed  for  the  centrifugal  force. 

Mr.  Ashpitel.  The  ftitch  of  the  sound  of 
a  bell,  whether  A,  B,  C,  or  D,  &c.,  in  the 
gamut,  depended  on  the  fttt»i6er  of  vibrations 
in  a  second.  In  Euler's  time  that  of  the  lowest 
CC  on  the  violoncello  was  118;  since  he 
wrote,  concert  pitch  has  been  raised,  and  the 
number  of  vibrations  producing  the  G  C  are 
increased.  The  next  question  is  the  quality  of 
sound,  or  whether  a  rough  noise  or  a  musi- 
cal sound  is  produced  ;  this  depends  on  the 
equatity  of  the  vibrations  in  point  of  time ; 
in  other  terms,  whether  the  vibrations  were 
isochronous,  and  this  results  from  the  soli- 
dity of  the  materiaL  A  bell  conUining  a 
flaw,  or  a  violin  string  a  little  frayed,  will 
not  give  regular  vibrations,  nor  a  pleasant 
tone.  Another  condition  was  the  hudnest 
or  srftruss  of  the  tones,  and  this  depended 
,  on  the  intentity  of  the  vibration,  the  harder 
the  beli  was  struck,  or  the  further  a  string 
was  pulled  back.  The  note  in  point  of 
pitch  would  be  the  same.  A,  B,  or  C,  and 
the  force  of  the  vibrations  would  cause  the 
forte  and  piano. 

Mr.  O.  Foggo,  Visitor,  referred  to  Reau- 
mur's experiment,  showing  that  sound  can 
be  produced  by  a  hemispherical  mass  of 
lead  cast  in  a  ladle. 

Mr.  Ferrey,  V.P.,  gave  some  explanation 
of  his  remarks  on  the  injunr  sustained  by 
towers  from  bell  ringing.  Afany  towers,  no 
doubt,  had  been  so  badly  built  that  the  ef- 
fect from  that  cause  had  become  very  serious. 
The  tower  of  St  Mary's,  Taunton,  for  ex- 
ample, had  a  mere  rubble  wall  with  thin 
ahsiar,  and  the  building  had  consequently 
suffered  materially,  and  was  now  in  danger. 
But  in  other  buildings  the  same  defects  had 
arisen  from  the  negligence  of  those  who 
had  'charge  of  the  bells.  If,  however,  the 
bell-framing  was  properly  adjusted,  if  the 
bells  had  free  and  proper  action,  and  were 
properly  placed  together,  no  injury  what^ 
ever  would  accrue  to  a  well-construeted 
building.  In  the  case  of  Bellbroughton 
church,  two  bells  were  added  to  a  peal  a  few 
years  ago ;  the  framing  for  these  was  placed 
upon  the  original  one;  and  timbers  were 
introduced  strutting  across  from  side  to 
side  of  the  base  of  &e  spire ;  the  oscillation 
of  the  bells  very  soon  caused  an  abrasion  of 
the  ends  of  the  timbers,  which  became  in 
fact  so  many  battering  rams  acting  upon  the 
masonry;  and  they  so  shook  the  whole 
fabric,  that  it  was  necessary  to  take  down 
and  rebuild  the  upper  part  of  the  spire. 
Some  ohnrches  in  Surr^  contained  inte- 
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resting  bell-cages,  built  from  the  floor  of  the 
church  upon  stone  cushions,  and  not  con- 
nected with  the  masonry. 

Mr.  Denison,  Q.C.,  Visitor,  observed  that 
the  leaden  hemisphere   referred  to  by  Mr. 
Foggo  was  perfectly  familiar  to  him.  He  had 
not  the  smallest  objection,  as  he  had  before 
stated,  to  any  person  adopting  Mr.  Baker's 
method  of  hanging  bells.    Mr.  Baker  or  his 
friends  had  asserted  that  he  (Mr.  Denison) 
had  adopted  Mr.  Baker's  principle ;  and  to 
prove  it  they  quoted  three  lines  of  that  gen- 
tleman's specification,  viz. : — **  My  inven. 
tion  consists  in  hanging  such  bell  upon  one 
bolt  or  axis."     The  drawings  before  the 
meeting  would  show  that  he  had  not  adopted 
that  method.     Therefore,  if  the  question  of 
piracy  should  arise,  he  advised  Mr.  Baker 
to  save  his  money  and  keep  dear  of  litiga- 
tion.    Mr.   Denison   then   referred   to  the 
**  setting  up  in  the  stock,"  and  to  the  ring- 
ing  of  the  bells  at  York    and   Erfurt,  as 
mentioned  at  the  last  meeting.     Mr.  Baker, 
by  a  certain  amount  of  calculation,  endea- 
voured to  prove  that  it  was  eauer  to  raise  a 
bell  when  it  was  set  up  in  a  stock;  but  the. 
iiuestion  was,  whether  by  doing  so  certain 
conditions  of  friction  were  not  introduced, 
which  would  interfere  with  the  raising,  and 
more  than  counterbalance  what  was  gained  in 
the  way  of  counterpoise.  He  never  knew  any 
case  of  friction  that  could  be  determined  other- 
wise than  by  experiment.  Mr.  Airey,  the  As- 
tronomer Royal,  had  calculated  the  friction 
in  the  wheels  of  some  clock-work,  but  the 
result  proved  that  he  was  deceived,  as  he 
(Mr.  Denison)  had  predicted.     Now  he  did 
not  take  any  credit  to  himself  for  being  able 
to  calculate  the  friction  better  than   Mr. 
Airey,  but  in  all  these  matters  there  was  a 
sort  of  instinct,  or  rule  of  thumb,  the  result 
of  experience,  which  was   better  than  any 
amount  of  calculation.     Mr.   Baker  gave 
instances  of  bells  in  London   which  were 
improved  by  being  re-hung  and  set  up  in 
the  stock ;  but  the  result  might  have  been 
due  to  something  else.     Mr.  Baker  had  not 
correctly  represented  what  he  had  said  about 
"  sliders."     He  had  in  fact  stated  that  they 
might  be  bits  of  stick.     When  he  began 
bell  ringing,  he  broke  a  great  many  stays, 
and  came  to  the  conclusion  that,  by  break- 
ing sliders  instead  of  stays,  he  should  save 
money,  and  therefore,  his  sliders  were  made 
of  sticks.    With  reference  to  the  Westmin- 
ster bell,  he  admitted  tliat  it  would  be  more 
easily  turned  by  Mr.  Baker's  plan  than  by 
his  own ;  but  the  question  was,  whether  it  was 
worth  while  to  adopt  Mr.  Baker's.     He  did 
not  himself  care  about  it,  if  Sir  B.  Hall  liked 
to  incur  the  expense. 

The  Chairman,  Mr.  Tite,  M.P.,  regretted 
he  was  not  present  at  the  former  meetings, 
as  he  felt  much  interest  in  the  subject    At 


the  Royal  Exchange  they  had  never  sue- 
ceeded  in  getting  the  bells  in  tune.  There 
was  no  particular  necessity  to  study  ex- 
pense, and  he  had  been  anxious  to  get  a 
good  chime  of  bells.  At  Messrs.  Mears*s 
works,  he  saw  that  the  whole  matter  was 
traditional ;  and  he  therefore  suggested 
that  bells  so  roughly  cast  could  hardly  be  in 
tune ;  and  he  further  proposed  to  put  the 
series  in  a  row,  and  by  striking  ascertain 
whether  the  gamut  could  be  produced. 
This  trial,  however,  was  declined ;  bat  as 
soon  as  the  chimes  began  to  play,  the 
effect  was  highly  disagreeable.  In  fact  the 
peal  was  not  in  tune.  Then  came  a  series 
of  suggestions,  such  as  **  the  hammer 
strikes  too  hard  ;"  but  as  Mr.  Dent  said,  it 
was  easy  to  make  it  strike  softer,  by  merely 
shortening  the  lever.  The  architect  and 
the  tower  were  in  fault ;  indeed,  it  was  any- 
thing but  the  bells.  At  last  it,waa  agreed 
to  take  down  the  bells  and  re-cast  them  of 
a  larger  size,  and  with  two  additional  bells  ; 
but  the  new  bells  failed.  It  was  plain  that 
the  makers  had  no  rule ;  yet  they  produced 
testimonials  without  number,  and  engaged 
that  the  bells  should  be  in  tune  to  the  satis- 
&ction  of  Mr.  Edward  Taylor,  Gresham 
Professor.  At  first  they  insisted  that  the 
bells  were  in  tune,  but  Mr.  Taylor  tested 
them  with  a  violin  to  show  that  there  could 
be  no  possible  mistake.  The  bells  were 
chipped,  cut,  and  altered  in  every  way  with- 
out success,  and  he  (the  Chairman)  never 
could  get  people  to  believe  that  tout  wa» 
not  tune.  Mr.  Taylor,  of  Loughborough, 
re-cast  the  bells,  but  without  success,  and 
he  believed  the  chimes  remained  a  failure. 
He  had  found  in  an  old  manuscript  an  illu- 
mination showing  a  man  grinding  bells, 
and  he  believed  that  the  ancients  in  fact 
turned  the  inside  of  their  bells  in  an  accu- 
rate form  with  regard  to  the  outside,  ac- 
eordhig  to  some  rule  now  lost  He 
believed  that  the  same  law  or  mathematical 
process  by  which  he  had  seen  Erard  set  out 
the  top  of  a  harp,  might  be  applied  to  a 
bell,  so  as  to  conduce  to  its  accurate  tuning 
iu  any  particular  note. 

THE  ABUSE  OF  ALGEBRA. 

BY  DR.  FRASEB  HALLE. 

In  several  popular  treatises  we  find  other 
kinds  of  questions  besides  those  mentioned 
in  my*  former  communication  (voL  Ixxiv., 
page  63),  given  to  be  solved  even  by  an 
adfected  quadratic  equation  which  can  also 
be  determined  by  an  arithmetical  operation 
of  the  simplest  character. 

Some  algebraists,  indeed,  seem  to  think 
that  if  a  youth  has  only  a  nut  to  crack,  he 
ought  to  be  instructed  to  crack  it  by  means 
of  a  steam  engine. 
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equally  heard  ?  Ana.,- 


In  "  Caaaell'8  Algebra,"  ftmong  twenty, 
one  questiona  producing  adfected  quadratic 
equations,  we  find  the  two  following  (Noa^ 
19  and  20;  that  is,  aa  in  the  previoua  ex* 
ample,  almost  the  last  of  the  collection): 

19.  "  Two  church  bells,  whose  loudness 
of  tone  are  [sic"]  as  p  to  7  are  a  miles  apart. 
Now,  supposing  the  strength  of  sound  to  be 
inversely  as  the  square  of  the  distance,  at 
what  point  between  the  two  will  the  bells  be 

°  ^^     miles  from 

the    first,    and    ^  ^.^     miles    from   the 

V/>±7 
second. 

20.  "  Two  lights,  whose  intensities  are  as 
25  to  9,  are  placed  at  the  distance  of 
72  inches  from  each  other.  Find,  on  the 
line  which  joins  them,  the  point  which  will 
be  equally  illuminated  by  each,  admitting 
that  the  intensity  of  light  varies  inversely 
as  the  square  of  the  distance?  Ans., 
45  inches  from  the  large  light,  and  27  from 
less  light,  or  180  from  large  and  108  from 
smaller." 

By  the  use  of  the  literal  forms  in  No.  19 
the  question  is  generalised,  and  by  the  sub- 
stitution of  bells  and  tones  for  *'  lights" 
and  "intensities"  in  No.  20,  we  should 
have  a  particular  question  of  the  same 
species  to  be  solved  by  the  general  for- 
mula. 

The  use  of  algebra  is  shown  by  the  dis> 
covery  of  the  general  principle,  expressed 
by  its  literal  formula,  and  its  abuse  is 
strikingly  exhibited  in  working  such  ques- 
tions  by  the  method  indicated  by  their 
position  in  this  treatise. 

They  belong  to  a  class  which  is  governed 
by  a  general  principle  published,  curiously 
enough,  at  page  44  of  the  same  work,  but 
whose  application  to  the  forms  under  exa- 
mination has  evidently  not  been  perceived 
by  several  algebraical  writers. 

These  questions  merely  exhibit  another 
form  of  the  arithmetical  one — 

Find  two  numbers  whose  sum  is  72  that 
are  to  each  other  as  5  to  3 ;  and  the  rule 
will  be — Find  a  common  multiplier  for  eaeh 
of  the  proportional  terms ;  by  dividing  the 
iSum  by  the  sum  tf  the  terms. 

Applying  this  now  to   number  20,  we 

hafe_!i-  X 5=9X5=45,  and-!?- =9x3 
5+3  54-3 

=27. 

We  have  taken  the  souare  roots  of  the 
original  proportionals,  ana  the  reason  of  this 
will  immediately  appear. 

The  tones  are  inversely  as  the  squares  of 
the  distances ;  therefore,  the  square  roots  of 
the  [tones  are  inversely  as  the  distances. 
But  the  latter  equal  the  sum  of  the  whole 
distance  (No.  19).•.«^/p  +  «^/  g=a .  • . 


= =  to  the  common  multiplier 

^/p-^s/q 

.     ^,         .    =the  greater  distance  and 
:^v?_=lhe  less. 


In  the  first  question,  however,  the  direc- 
tion of  the  sound  is  limited.  In  the  second 
the  direction  of  the  light  is  not  limited  to 
the  intervening  distance.  The  illuminated 
point  then  may  be  on  a  line  extending  from 
the  greater  light  beyond  the  less.  But  the 
change  merely  of  a  sign  of  the  fractional 
multiplier  provides  for  this  case  also — 

72 

— Z^  and  36x5^ the  greater  distance 
5-3  * 

72 

of  the  adfected  quadratic  and X  3  = 

5—8 
108=the  less. 

Here  we  had  to  find  two  numbers,  wliose 
difference  is  72,  that  are  to  each  oilier  as  5 
to  3.  For  this  whole  line  must  be  equal  to 
the  greater  distance,  or,  to  72  +  tbe  less 
distance* 

.  • .  x^p^x^Jq^a  .  • .  «=- 


^p-^q 

In  the  algebra  of  Chambers's  Educa- 
tional Course,  part  ii.,  about  two  pages  are 
devoted  to  show  how  to  work  a  similar 
question  by  means  of  a  quadratic.  The 
distance  here  is  3  yards  and  the  terms  4  to 

1.     The  distances  then  will  be     , 

X  ^4=2,  and  J.^  x  1=1  :  or  l_^  x  2= 
6,  and  -l-xl=8. 

X  "*  1 

Even  if  worked  out  as  a  quadratic  wc 
come  almost  at  the  outset  to — 

from  a  pure  quadratic,  easily  worked ;  but 
tliis  was  not  roundabout  enough  for  the  al- 
gebraisU  of  the  first  named  treatise.  They 
instruct  their  "  self-taught  students  for 
whom  the  work  is  prinoipally  intended,"  to 
work  the  question  as  an  adfected  quadratic ; 
by  which  method  the  self-taught  will 
oome  to— 

not  a  trifling  puzzle  for  those  unskilled  in 
the  decomposition  of  p-q. 

Among  the  pure  quadratics  of  the  same 
book  is  the  following,  which  (and  No.  167 
simple  equations)  belongs  to  the  same  class 
as  the  foregoing  question.  '*  A  and  B  carried 
between  them  100  eggs  to  market,  and  each 
received  the  same  sum.  If  A  had  carried 
as  many  as  B,  he  would  have  received  12 
pence  for  them,  and  if  B  had  only  taken  as 
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many  as  A.  he  would  have  received  8 
pence.  How  many  had  each  ?  Ans.  A  40 
and  B  60." 

Now  100  being  the  sum,  ^|?  X  12=60, 

and  I5?x8=40. 
20 

At  page  43  we  have  another  question  re- 
minding us  of  a  well  known  example  of  '*  re- 
duction "  of  £  a.  d.,  in  Walkingharae's  well 
known  **  Tutor."  Here,  in  another  form, 
it  is  exalted  to  a  place  among  simple  equa- 
tions I  *'  One  carpenter,  12  journeymen, 
and  4  apprentices,  receive,  at  the  end  of  a 
certain  time,  72  crowns.  The  carpenter  re- 
ceived 1  crown  per  day,  each  journeyman 
half-a-crown,  and  each  apprentice  15  pence. 
How  many  days  were  they  employed? 
An8.  9  days." 

This,  a  la  Walkinghame  is,   of  course, 


14-6-t-l  crowns  . 


^-=9  days. 

8  ' 


Some  hints,  we  are  told,  in  the  preface  to 
this  work,  are  given  in  it  to  enable  the  in- 
dustrious student  to  make  discoveries  for 
himsel£  One  discovery  the  "  self-taught 
and  aspiring  student  *'  will  doubtless  make 
by  means  of  its  "  important  improvements 
on  the  ordinary  method;"  and  that  is, 
another  way  of  making  a  mountain  out  of  a 
molehill. 

Erratum, — In  former  communication — 
/or  6  X  1  =  1,  read  6  x  1=6.  F.  H. 


LONGMAID»S  ALKALI  PATENTS. 

BEFORE  TH£   JUDICIAL  COMMITTEE  OF  THE 
PRIVY   COUNCIL. 

Thurtday  June  19,  1856. 

Present — Mr.  Pemberton  Leigh,  Sir  fid- 
ward  Ryan,  Sir  John  Patteson,  and  Sir 
William  H.  Maule. 

This  was  an  application  for  the  prolon- 
gation of  a  patent  for  "  Improvements  in 
treating  ores  and  otKer  minerals,  and  in 
obtaining  various  products  therefrom,  cer- 
tain parts  of  which  improvements  are 
applicable  to  the  manufacture  of  alkali," 
granted  to  Mr.  William  Longmaid  in  Oc- 
tober, 1842.  The  invention  consisted  in 
treating  ores  and  minerals  containing  sul- 
phur with  such  proportions  of  common  salt 
that  the  ores  were  deprived  of  their  sul- 
phur, or  nearly  so,  and  the  metallic  products 
resulting  from  such  process  were  rendered 
more  suitable  for  subsequent  processes  for 
obtaining  the  metals  therefrom,  while  at  the 
same  time  the  act  of  so  treating  them  pro- 
duced much  larger  quantities  of  sulphate 
of  soda  than  had  heretofore  been  obtained. 
The  ores  and  minerals  selected  were  parti- 
cularly mundics,  or  iron  pyrites,  copper, 
lead,  tin,  and  zinc.    A  transfer  was  made 


of  the  patent  to  the  Plymouth  Alkali  Com- 
pany,  Mr.  Longmaid  retaining  three  12th 
shares.  Licenses  were  granted  by  the  pa- 
tentees to  the  St  Helen's  Patent  Alkali 
Company  and  to  Messrs.  Allen,  of  Newcas- 
tle, on  the  payment  of  certain  royalties. 
The  extension  of  the  patent  was  opposed  by 
the  licensees.  On  the  part  of  the  patentees 
it  was  said  that  by  this  process  sulphate  of 
soda  could  be  produced  at  a  cost  of  less 
than  one-half  the  ordinary  mode  of  man  a- 
facture,  and  that  if  it  were  universally 
adopted  there  would  be  a  saving  to  the 
community  of  268,000i.  per  annum.  Oa 
behalf  of  the  licensees  it  was  alleged,  on  the 
contrary,  that  the  sulphate  of  soda  produced 
by  the  patented  process  was  not  cheaper 
than  by  the  ordinary  method,  while  it  was 
inferior  in  quality ;  that  there  was  neither 
novelty  nor  utility  in  the  invention;  that 
the  St  Helen's  Company  had  lost  upwarda 
of  30,000/.  in  working  the  patent,  and  Messrs. 
Allen,  4,5002.  in  the  manufacture,  in  addi- 
tion to  which  they  had  expended  13,000^.  on 
the  plant  It  was  admitted,  however,  that 
if  the  royalties  ceased,  which,  of  coarse, 
would  be  the  case  on  the  termination  of  the 
patent,  further  efforts  would  be  made  to 
carry  on  the  works.  A  great  number  of 
scientific  and  other  gentlemen  were  ex- 
amined in  support  of  the  statemenU  of  the 
respective  parties. 

Mr.  Grove,  Mr.  Collier,  and  Mr.  Web- 
ster  appeared  for  the  applicant ;  Mr. Watson 
and  Mr.  Hindmarch  for  the  St  Helen's 
Company;  and  Mr.  Atherton  for  Mesara. 
Allen. 

Sir  W.  H.  Maule,  in  delivering  the  jndg- 
ment  of  their  Lordships,  said  they  were  of 
opinion  that  there  was  some  merit  in  the  in- 
vention, but  they  were  far  from  satisfied  as  to 
its  utility.  It  was  the  duty  of  the  applicant 
to  substantiate  that  fact  He  had  not  done 
so,  and  therefore  their  Lordships  could  not 
recommend  the  extension  of  the  patent 

WHITWORTH'S  ROAD-CLEANING 
PATENT. 

Before    the  Judicial  Committee    of 
THE  pRivT  Council. 

Tuesday,  June  17,  1856. 

Present — The  same  as  in  Longmaid's 
ease,  given  in  the  preceding  article. 

This' was  an  application  on  the  part  of 
Mr.  Joseph  Whitworth,  of  Manchester,  for 
the  prolongation  of  a  patent  granted  to  him 
August  2,  1842,  for  "  certain  improve- 
ments in  machinery  or  apparatus  for  clean- 
ing roads,  and  which  machinery  is  also  ap. 
pli cable  to  other  similar  purposes.**  The 
application  was  refused  on  the  ground  of 
the  Inutility  of  the  inventiou. 


CHBONOLOGY  OF  GSOLOOT. 


L££'S    RAILWAY    CARBIAOE 

PATENT.  I 

Before   the  Jddicial   Comicittbe   of 

THE  Privy  Council. 
Present — The  same  m  in  the  preceding  ease. 

This  was  an  application  on  the  part  of 
Mr.  John  Lee,  of  Southwark,  for  the  pro- 
longation  of  a  patent  granted  to  him,  Au- 
gust 3,  1842,  for  **  certain  improvements 
in  wheels  and  axle-trees  to  he  used  on  rail- 
ways and  in  other  machinery,  for  stopping 
on,  or  preventing  such  carriages  from  run- 
ning off,  railways,  which  improvements  may 
also  he  applied  to  other  carriages  and  ma- 
chinery." This  application  was  granted  in 
so  far  as  relates  to  a  portion  only  of  the 
patent,  and  steps  are  to  he  taken  hy  the 
Committee  to  prolong  the  said  portion  ac- 
cordingly. 


THE  CHRONOLOGY  OF  GEOLOGY. 
To  the  Editor  rfike  MechoMiea*  MagoMim. 

Sir,— During  some  recent  explorations 
in  the  Wealdeu  formation,  and  more  par- 
ticularly in  those  parts  which  are  developed 
in  the  vicinity  of  Hastings,  I  felt  much  in- 
terest in  ohserving  the  fine  stratifications  of 
alternate  sand  and  carbonized  vegetable 
matter  which  appear  at  the  foot  of  the  clifiSi 
to  the  eastward  of  that  picturesque  watering- 
place.  That  these  strata  are  the  deposits  of 
an  estuary  or  lake,  is  generally  admitted. 
But  why  is  it  that  in  a  depth  of  a  single 
inch  we  perhaps  meet  with  as  many  as  ten 
or  a  dozen  layers,  alternately  white  and 
black,  the  former  composed  of  sand,  and  the 
latter  of  lignite,  or  carbonized  vegetable 
matter  ?  How  did  it  come  to  pass  that  in 
the  placid  depths  of  the  Wealden  lake  there 
should  first  of  all  be  formed  one  deposit  and 
then  another  ?  Speculating  on  these  points, 
I  was  led  into  considerations  of  the  follow- 
ing character : 

First.  From  the  shores  of  the  estuary  or 
lake  an  accumulation  of  vegetable  matter 
was  swept  down  by  the  action  of  the  rains, 
and  carried  into  the  adjacent  waters.  This 
vegetable  matter  descended  ultimately  to 
the  bottom  of  the  lake,  where  it  formed  a 
layer.  At  some  subsequent  period  the  ac- 
tion of  the  rains,  or  the  tidal  flow  of  an  ad- 
jacent sea,  carried  in  a  .quantity  of  sand, 
which  formed  a  layer  on  the  top  of  the  ve- 
getable matter.  For  the  present  we  will  not 
attempt  to  define  the  precise  influence  at 
work,  but  will  just  indicate  our  meaning. 
Suffice  it  to  say,  that  by  some  alternating 
circumstances  we  have  alternating  deposits. 
In  process  of  time,  by  the  mutations  of  the 
ancient  earth,  these  strata  become  embedded 
at  a  considerable  depth.  The  gases  evolved 
in  the  decomposition  of  the  vegetable  matter 
are  thus  unable  to  escape  to  the  outer  air. 
Heat  ii  generatedf  at  in  a  damp  hayitaok, 


and  the  vegetable  matter  ia  blaekaned.  At 
the  same  time,  under  the  enormous  preaaure 
of  tho  superincumbent  mass  (which  gradv* 
ally  atuins  a  vertical  solidity  of  several 
hundred  feet),  the  layers  of  vegetable  matter 
are  compressed  into  a  very  limited  thick- 
ness, so  that,  when  subsequently  laid  bare, 
they  present  the  appearance  of  a  very  mi- 
nute stratification. 

Secondly.  What  are  the  alternating  eir- 
oumstanees  ?  These  may  be  tides,  flowing 
in  or  out  of  an  estuary.  The  ebb  tide  brings 
down  vegetable  dihrU  firom  the  land,  and 
the  flow  of  the  tide  brings  in  land  from  the 
sea.  Or  it  may  be  that  the  alternating  cir- 
cumstances are  simply  the  seasons.  In  the 
autumn  and  winter  the  trees  oast  their 
leaves;  these  are  swept  into  the  rivulets, 
and  thenoe  are  carried  into  the  lake.  In 
the  spring  and  summer  the  trees  are  clothed 
in  green  foliage,  and  falling  leaves  are  rare, 
while  at  the  same  time  occasional  rains  cany 
earthy  matter  into  the  deep  waters.  Either 
the  tides  or  the  seasons  may  be  the  cause  of 
this  alternating  deposit  Furthermore,  it 
seems  that  one  or  the  other  not  only  may 
be,  but  actually  must  be,  the  cause  of  the 
variegated  strata  referred  to. 

Thirdly.  What  deduction  may  we  draw 
IVom  these  considerations?  If  we  admit 
the  tidal  theory,  then  we  deduce  this  result, 
—that  each  pair  of  layers  is  identified  with 
a  tidal  revolution,  and  each  double  pair  with 
an  entire  day,  or  at  least  very  nearly  so. 
According  to  this  view  of  the  ease,  if  we 
find  a  rock  of  the  description  named,  having 
a  thickness  of  5  feet,  and  an  average  of  ten 
single  stratifications  per  inch,  we  should 
reckon  that»  as  the  rock  has  600  stratifica- 
tions in  all,  and  as  four  stratifications 
(spesking  roughly)  represent  a  day^  so  the 
formation  of  the  rock  in  question  occupied 
160  days.  I  need  hardly  say  that  this 
theory  appears  too  rapid  for  probability.  If 
we  adopt  the  idea  that  the  stratifications  are 
regulated  by  the  sea^ns,  we  then  deduce 
the  result  that  each  pair  of  strata  represents 
a  year.  If  such  be  the  case,  then  a  rock 
having  a  depth  of  5  feet,  with  ten  layers  to 
the  inch,  would  have  required  800  years  for 
its  deposition,  which  certainly  seems  to  be 
a  much  more  likely  period  than  tiie  short 
interval  of  Ave  months. 

These  considerations  appear  valnabk  to 
the  writer,  as  affording  some  clue  to  the 
physical  chronology  of  the  ancient  world. 
Perhaps  a  similar  mode  of  argument  applied 
to  the  phenomena  of  other  rooks  might  lead 
to  some  interesting  statistical  results  of  a 
reliable  character.  In  the  case  of  aqueous 
rocks,  strongly  marked  lines  of  deposit  are 
generally  visible ;  and  perhaps  if  we  pro- 
ceed to  inquire  as  to  the  reason  of  this,  we 
shall  be  led  to  the  eonduaion  that  the  alter- 
nation of  lummar  and  winter  has  given  rise 
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to  these  appearances,  by  affecting  the  na- 
ture of  the  deposit,  and  causing  it  to  vary 
in  its  component  parts  according  to  the 
season  of  the  year. 

In  our  inquiries  into  the  chronology  of 
geology  there  is  one  consideration  which 
seems  to  throw  a  degree  of  uncertainty  upon 
our  investigation.  Suppose  the  skeleton  of 
Adam  were  placed  before  us,  found  pre- 
served  in  some  wonderful  way  in  the  super- 
ficial  strata  of  the  earth.  If  we  had  no 
knowledge  of  the  identity  of  these  bones,  we 
might  argue,  from  their  constitution  and 
magnitude,  that  they  were  those  of  a  full- 
grown  man,  and  that  the  living  being  to 
whom  they  once  appertained  must  have 
passed  through  all  the  helplessness  and 
physical  insignificance  of  infancy,  before 
arriving  at  this  manly  sUture  and  develop, 
ment  The  argument  would  have  all  the 
appearance  of  logical  accuracy,  and  yet  it 
would  be  really  erroneous.  If  we  altogether 
deny  the  testimony  of  Scripture  on  this 
point,  we  must  admit  the  reasonableness  of 
the  presumption  that  the  first  man  was  not 
**  born  of  woman,"  and  that  the  first  woman 
must  have  been  motherless.  Such  being 
the  case,  we  must  allow  that  the  first  pair 
had  an  existence  commencing  at  a  later 
development  than  has  since  been  the  pri- 
vilege of  the  human  race.  And  if  we  admit 
that  the  first  human  pair  came  upon  earth 
with  a  physical  development  only  a  single 
hour  in  advance  of  what  is  observed  in  an 
ordinary  birth,  the  principle  is  thereby  con- 
ceded, and  we  may  as  well  admit  that  the 
progenitors  of  the  human  race  entered  the 
world  in  a  state  of  physical  maturity. 

But  we  can  even  take  lower  ground,  and 
can  appeal  to  the  evidences  of  science.  In 
passing  through  the  numerous  groups  of 
rocks  which  form  our  earth's  surface,  we 
find  marks  of  distinct  geological  epochs. 
At  different  steps  we  find  difiBerent  crea- 
tures.  In  one  epoch  we  find  the  monkey, 
or  at  least  an  analogous  animal.  Now,  the 
first  monkey  was  not  born  of  a  monkey,  and 
we  can  trace  no  development  of  a  monkey 
out  of  any  preceding  creature.  Monkeys 
Qf  mammalia  appear  suddenly,  and  we  have 
no  fact  beyond  that  of  their  existence,  unless 
we  couple  with  it  this  consideration — that 
every  creature  must  have  a  Creator,  and 
therefore,  by  the  introduction  of  a  new 
genus,  we  have  an  evidence  of  creative 
power. 

Nor  is  the  argument  confined  to  the  case 
of  mammalia.  We  find  similar  facta  with 
regard  to  birds,  fishes,  vegetation,  and  all 
the  forms  of  organised  matter,  whether  pos- 
sessed  of  animal  or  vegetable  life.  The 
first  of  everything  capable  of  propagating 
ita  species  must  have  been  more  perfect  in 
its  fiirst  appearance  than  was  the  case  with 
its  successors.     And  yet,  in  the  internal 


organism  of  the  first  man,  the  first  isi  &e 
mammalia,  the  first  pair,  would  there  be 
any  indication  to  show  that  these  organians 
had  escaped  the  first  periods  natural  to  their 
existence  t  I  believe  not.  If  I  am  right 
in  this  belief,  then  it  follows  that  seieoce 
would  be  at  fault  in  her  deductions  aa  to  the 
duration  of  the  individual  organisms  thus 
investigated. 

If  we  admit  (aa  I  think  we  muat)  that 
Creation  may  thus  antlcipato  Time,  we 
should  be  careful  in  deducing  periods  from 
processes.  If  living  creatures  may  be  cre- 
ated perfect,  may  not  inantmato  organisnia 
be  subject  to  a  similar  display  of  power  ? 
At  the  same  time  we  may  admit  that  a  dis- 
tinctiou  is  to  be  drawn  between  the  organ- 
isms which  are  animated  with  vegetable  or 
animal  life,  and  those  which  are  defieient  in 
these  principles.  The  inanimate  portions  of 
creation  may  pass  through  their  difiisrent 
processes  in  strict  gradations,  while  the  ani- 
mated portions  are  called  suddenly  into  ez- 
istence  just  at  those  stoges  of  material  pro- 
gress which  suit  the  requiremento  of  their 
more  sensitive  nature. 

I  am.  Sir,  yonis,  8ce., 

Joseph  Fitter. 
254,  High-street.  Borough, 
May  IS,  1656. 

» 
TONNAGE  REGISTRATION. 

To  the  Editor  rf  the  Meehanica*  Magazme. 

Sir, — In  your  Editorial  article  on  ''Ton- 
nage Registration,"  published  in  the  Meek. 
Mag,,  No.  1715,  in  connection  with  my 
letter  of  the  17th  insL,  inviting  the  Editor 
of  the  Mech  Mag,  to  announce  his  decision, 
*'  and  Uke  a  decisive  part  either  in  uphold- 
ing our  shipping  registration  aystem  as  it 
now  is,  or  declare  himself  an  advocate  for 
ite  amendment,"  you  have  now  most  satis- 
factorily,  because  plainly,  responded  to  this 
invitation  by  declaring  your  views  as  fol- 
low : — 

"  If  we  consent  to  give  in  our  adherence 
to  the  principle  of  remitting  any  questions 
connected  with  shipping  registration  to  the 
action  of  'consultative  deliberation/  they 
must  be  entirely  by  way  of  ttdditiom  to,  not 
of  alteratum  of  the  registration  clauses  of  the 
Merchant  Shipping  Act ;  so  far,  that  ia,  as 
sailing  ships  are  concerned."  Then,  ma  to 
the  registration  of  steamers,  "we  believe 
the  owners  of  sailing  vessels  generally  feel 
this  part  of  the  law"  (referring  to  the  ex- 
elusive  measurement  of  steamera)  "as  a 
great  grievanoe ;  and  we  are,  on  the  whole, 
disposed  to  concur  in  this  opinion,  which 
seems  also  to  have  been  shared  by  the  Ton- 
nage Commission  of  1849." 

Then  again,  conclusively,  "We  should 
have  no  objection  to  see — or  rather,  we 
should  say,  we  should  see  with  satis&ctioii — 
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A  competent  committee  appointed  by  the  ; 
Oofernment — or  by  the  British  Auociation,  . 
or  some  other  scientific  society,  in  the  first  | 
instance,  with  a  view  of  ultimatelyi  if  need  I 
be,  acting  on  the  Government — to  take  into 
consideration  the  following  points." 

These  declarations,  by  the  Editor  of  the 
Mechame^  Magazine,  constitute  grounds  on 
which  this  discussion  on  tonnage  registra- 
tion ought,  on  my  part,  to  be  brought  to  a 
conclusion.  I  regard  these  declarations  as 
displaying  the  candour,  judgment,  and  de- 
sire to  serve  the  public  in  the  cause  of  sci- 
ence which  have  always  characterised  the 
editorial  conducting  of  the  Meehanie»*  Ma- 
gaxine,  and  thanking  you,  the  Editor,  for 
having  given  publicity  to,  and  now  so  pow- 
erfully confirmed,  my  exposition  of  the  de- 
ficiencies of  our  present  system  of  statis- 
tical shipping  registration, 

I  am.  Sir,  yours,  &c., 

Cmas.  Atherton. 
Woolwich  Dockysid, 
June  23, 18M. 


LOCOMOTIVE  BOIf-ERS. 
To  the  Editor  qfthe  Meckanict*  Magazine. 

Sir, — I  with  to  pass  a  few  remarks  upon 
what  I  consider  absurd  ideas  generally  en- 
tertained in  connection  with  the  manufac- 
ture of  locomotive  boilers. 

I  visited  a  locomotive  establishment 
lately  where  boilers  were  in  course  of  con- 
struction, and  all  the  makers  aimed  at  was 
how  much  heating  surface  they  could  ac- 
quire ;  and  to  obtain  this,  in  the  first  place, 
a  water  space  was  run  transversely  through 
the  fire-box,  perhaps  partly  to  strengthen 
the  fire-box,  but  principally  to  expose  an 
extra  10  feet  or  12  feet  of  surface  to  the 
action  of  the  fire  ;  and  secondly,  the  tubes 
were  placed  almost  as  thick  as  a  honey- 
comb, having  only  about  1|  in.  of  space 
betwixt  each  pair,  thereby  causing  a  great 
i^aste  of  material  in  tubes  and  destruction 
of  tube-plate.  Now  I  believe  all  will  agree 
that  if  a  certain  amount  of  heat  be  created 
in  the  fire-box,  and  just  enough  of  surface 
exposed  to  absorb  that  heat,  and  prevent  its 
passing  up  the  chimney,  the  ciTect  will  be 
the  same  in  generating  steam  as  although 
double  the  extent  of  surface  were  exposed  ; 
and  consequently  all  that  extra  surface  is 
waste  work  and  material  And  again,  I  am 
certain  that  if  twenty  per  cent,  fewer  tubes 
were  put  in,  and  those  placed  in  regular 
horizontal  and  vertical  rows,  the  same  as  is 
generally  done  in  marine  boilers,  so  as  to 
allow  a  free  circulation  to  the  water,  more 
heat  would  be  absorbed  in  passing  the 
same  length  of  tubes  (or  twenty  per  cent, 
less  surface).  And  again,  should  the  tubes 
be  insufiicient  to  absorb  all  the  heat  gene- 
rated in  the  fire-box  (rather  than  resort  to 
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such  an  awkward  affair  as  a  water  space), 
why  not  add  a  few  inches  to  the  length  of 
the  tubes,  and  thereby  improve  the  general 
appearance  of  the  engine,  and  tend  to  steady 
its  running  and  reduce  the  first  cost  ? 

Perhaps  some  of  your  readers  will  say  a 
few  words  on  the  subject ;  but  I  consider 
Biiry*s  old-fashioned  boiler,  with  round 
fire-box,  the  best  and  most  economical  of 
the  present  day. 

I  am,  Sir,  yours,  &c., 

P.  Hunter. 

June  17, 1856. 


SHELLS  THAT  EXPLODE  BY 
FALLING  ON  WATER. 
To  the  Editor  qf  the  Mechanict'  Magazine. 
Sir, — I  this  day  fired  a  paper  shell,  fitted 
on  the  head  of  an  arrow,  from  the  pier 
head,  near  the  Rosherville  Hotel,  into 
the  river  where  the  water  was  12  feet 
deep,  in  presence  of  several  persons  attend- 
ants at  the  pier.  1  shot  the  arrow  ver- 
ticaUy,  so  as  to  ensure  the  most  direct 
fall  on  its  head.  The  percussion  or  fric- 
lional  appliance  used  is  the  same  that  I 
attach  to  my  rifle- shell  when  I  wish  it  to 
explode  against  loose  flowing  canvas,  also 
for  inserting  in  the  bottom  of  the  round 
iron  bar  for  striking  on  the  head  of  my  per- 
cussiou  cartridge  for  blasting  the  roots  of 
large  trees  in  clearing  forest  land.  Speci- 
mens of  this  appliance  are  to  be  seen  in  the 
museum  of  the  United  Service  .Institution, 
the  Polytechnic,  Ilegent-street,  the  Crystal 
Palace,  and  the  Institution  of  Civil  Kugi- 
neers.  About  twelve  years  ago,  when  I 
successfully  tested  my  spherical  concussion 
shells,  fired  from  the  8  in.  and  10  in.  bore 
guns  from  on  board  the  Excellent  gunnery  ' 
ship,  at  Portsmouth,  some  of  the  shells 
exploded  on  striking  the  water.  This  re- 
sulted from  the  riveu  in  the  fuses  having 
been  too  delicately  set  in  their  sockets,  and 
was  considered  by  the  members  of  ihe  com- 
mittee to  be  a  defect  in  the  efficiency  of  ihc 
shell ;  but  this  facility  of  causing  spherical 
shells  to  explode  on  striking  the  water  will, 
in  many  cases,  be  of  great  utility,  parti- 
cularly for  shells  charged  wiih  Mr.  Went- 
worth  Scott's  liquid  fire,  because  a  shell  so 
exploding  within  fifty  yards  of  an  enemy's 
ship,  would  cause  the  liquid  to  fall  like  a 
shower  of  rain  on  the  devoted  ship.  My 
next  experiments  will  be  to  prove  that  I  can 
cause  percussion  rifle  shells  to  explode  on 
striking  the  water,  when  fired  from  my 
three- groove  four-pounder  rifle  cannon, 
which  was  formed  perfect  for  use  in  the 
easting,  without  further  preparation,  with 
the  exception  of  drilling  the  vent. 

I  am,  Sir,  yours,  &c, 

J.  Norton. 
Rosherville  Hotels  Msy  Slst,  1866. 
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P.S.  This  is  the  shell  I  also  use  as  a 
signal  to  he  discharged  from  a  how,  pistol, 
or  rifle,  by  the  guard  of  a  railway  train 
from  the  rear  oter  the  train,  when  he 
wishes  to  signify  to  the  driTer  of  the  engine 
that  he  is  to  draw  up,  go  slow,  or  fast,  &c. 
The  report  can  be  made  as  loud  as  that  of  a 
fog-signal ;  and  there  will  be  the  report,  a 
flash  of  fire,  and  a  cloud  of  smoke,  to  arouse 
the  attention  of  the  driver  of  the  engine.— 
J.N. 


SPECIFICATIONS  OF  PATENTS 
RECENTLY  FILED. 

Pinches,  J.  Jn  knpraved  machine  or  appa- 
ratus for  embouing  papery  metal,  and  other 
subttaneet  by  hand.  Patent  dated  November 
1,1855.    (No.  2440.) 

This'inTention  mainly  consists  in  so  con« 
structing  an  embossing  machine  as  to  dis- 
pense with  the  necessity  for  employing  the 
power  of  the  leTcr  or  screw  usually  employ- 
ed, and  to  substitute  in  lieu  thereof  percus- 
sive force. 

Kerr,  R.  Improvement*  in  epinmng  to- 
gether  fibrous  materials  ejf  different  kinds. 
Patent  dated  November  1, 1855.  (No.  2448.) 

The  essential  feature  of  this  invention  is 
the  causing  of  one  yam,  of  silk,  for  exam- 
ple, which  has  been  prepared  by  throwing, 
spinning,  or  otherwise,  to  be  combined  with 
another  yam,  such  as  a  woollen  yam,  as  the 
latter  is  being  spun,  in  order  to  avoid  the 
subsequent  doublmg  and  twisting  together 
of  the  two  yams  in  a  separate  machine. 

Norm  AN  DT ,  L.  Improvements  in  securing 
the  rails  in  railways,  (A  communication.) 
Patent  dated  November  1,  1855.  (No. 
2444.) 

This  invehtion  oonsists  in  substituting 
rolled  iron  railway  chairs  for  cast  ones. 

Walenn,  W.  H.  Certain  improvements 
in  piaw^ortes,  (A  communication.)  Patent 
dated  November  1, 1855.    (No.  2445.) 

The  object  of  this  invention  is  mainly  to 
dispense  with  the  wooden  blocks  and  all 
wood  supports  for  the  sounding  board  and 
wrest  plank,  and  also  with  the  heavy  wooden 
bottom  with  which  the  case  is  commonly 
constructed,  and  to  support  and  sustain  the 
strings  independently  of  the  case,  which  is 
to  be  made  so  light  as  to  be  a  mere  shell 
enclosing  the  instrument,  and  with  a  thin 
bottom  board  which  is  connected  by  a 
sounding  post  with  the  sounding  board,  to 
strengthen  and  increase  the  vibratory  power 
of  the  latter.  One  important  feature  of  the 
invention  consists  in  securing  the  sounding 
board  within  an  independent  metallic  frame 
whieh  holds  it  in  an  arched  form. 

XiiUMAM»  £•  J.    Imprvveumte  in  pakki 


or  holders  fir  artificial  teeth.  Patent  dated 
November  1,  1855.    (No.  2446.) 

A  full  description  of  this  invention  was 
given  on  psge  467  of  our  Number  for  May 
17th,  (No.  1710.) 

Baoos,  I.,  and  H.  F.  Osif  an.  /Rprsse- 
menis  in  steam  engines  and  m  engines  geme- 
rally  tahieh  are  worked  either  by  gas,  air,  or 
vapour,  and  in  apparatus  fir  renerathig  elec- 
tricity, for  fffeeAng  parte  </  said  improve- 
ments, and  fir  other  purposes.  Patent  dated 
November  2, 1855.    (No.  2447.) 

This  invention  consists — 1.  In  so  eon- 
structing  the  slide  valve  of  snob  engines 
that  the  steam  may  he  worked  more  or  less 
expansively  by  having  at  the  ends  of  the 
slide  valve  additional  sliding  pieces,  moved 
at  proper  intervals,  and  of  such  a  sixe  an 
to  oover  the  ports  when  necessary.  2.  In 
applying  the  power  of  magnetism  to  coim- 
teract  the  pressure,  and  so  to  diminish  the 
friction  of  slide  valves. 

CoTTRiLL,  J.  Improvemtnte  in  maehmery 
or  apparatus  for  washing,  scouring,  dyeing, 
sizing,  and  cleaning  woven  fabrics  ami  yame. 
Patent  dated  November  2,  1855.  (No. 
2448.) 

The  patentee  passes  and  repasses  the  ma- 
terial  to  be  operated  upon  in  a  continnoos 
line  through  a  cistern  with  compartments, 
and  over  rollers  immersed  in  liquid  flowing 
through  the  cistern.  He  also  uses  revolv- 
ing agitators,  placed  between  the  rollers,  the 
material  being  worked  forward  by  a  pair  of 
squeezing  rollers.  The  first  compartment  in 
which  the  cloth  enters  is  made  lower  than 
that  which  follows  it,  for  preventing  the 
greater  part  of  the  dirt  liberated  at  the  first 
washing,  from  mixing  with  the  liquid  in  the 
second  compartment 

Patterson,  J.  Improvements  in  miBs  or 
machines  for  grinding,  crushing,  cutting,  and 
hulling  or  sheuing  various  kini  pf  farm  pro- 
duce, and  also  for  crushing  and  grinding 
minerals  and  other  substances.  Patent  dated 
November  2, 1855.    (No.  2450.) 

This  invention  consists  in  placing  the 
rollers  of  rolling  mills  in  such  manner  that 
the  axis  of  each  shall  lie  in  a  difierent  plane 
to  the  other,  for  producing  a  compound  or 
wrenching  action  in  grinding;  or  in  any 
modification  of  this  arrangement 

Cook,  R.  Improvements  in  apparatus  for 
(ffecting  the  operations  tf  punching,  rheting, 
and  shearing.  Patent  dated  November  2, 
1855.    (No.  2451.) 

In  this  invention  the  necessary  move- 
ments are  obtained  by  a  lever  arm  operated 
from  a  steam  cylinder,  carried  by  and  form- 
ing part  of  the  apparatus. 

Staupen,  W.  a  substitute  for  hair  and 
other  substances  commonly  employed  for  staff- 
ing cushions,  furniture,  and  other  artidee. 
Patent  dated  November  i,  1855.  (No. 
2462.) 
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This  inyenlion  consists  in  substituting 
Mexican  grass  for  hair. 

CoTTRiLL,  J.  S.  Improvements  in  ma* 
chinery  or  apparatus  for  washings  scorning, 
dyeing,  sizing,  and  cleaning  woven  fabrics  and 
yams.  Patent  dated  Norember  2,  1855. 
(No.  2456.) 

The  patentee  passes  the  material  to  be 
operated  upon  through  grated  oscillating 
agitators  placed  in  a  cistern  with  compart- 
ments,  with  a  continuous  stream  of  water 
flowing  through,  the  material  being  worked 
forward  by  a  pair  of  squeezing  rollers. 

Heo  IN  BOTTOM,  J.  Improvements  in  fisr^ 
nacet  and  apparatms  for  generating  steam, 
whereby  the  smoke  will  be  consumed  and  the 
fuel  economised.  Patent  dated  Norember  8, 
1855.    (No.  2457.) 

This  invention  consists  mainly  in  form- 
ing of  the  sides  and  back  part  or  bridge  of 
the  ordinary  boiler  furnace,  or  fire-place, 
a  water  space  or  auxiliary  boiler,  so  ar- 
ranged that  the  feed  water  on  being  sup- 
plied to  the  auxiliary  boiler  passes  forward 
to  the  main  boiler,  as  also  the  steam  which 
is  generated  therein. 

Eastwood,  J.  Certain  machinery  or  ap- 
paratus for  taking  out  the  slabs,  noils,  emd 
knots  from  worsted  sliver,  stubbing,  and 
roving.  Patent  dated  November  8,  1855. 
(No.  2458.) 

This  invention  consists — 1.  In  the  use  of 
a  pair  of  revolving  rollers  or  cylinders 
partly  covered  with  cards,  pins,  or  points, 
or  any  other  suitable  substance  having  a 
rough  surface.  2.  Of  a  series  of  fixed  studs 
(with  tubes  or  pulleys  capable  of  rotating 
thereon  to  diminish  friction),  arranged  in  a 
zigzag  line,  for  drawing  the  worsted  sliver, 
slubbing,  and  roving  in  and  out,  through, 
or  between  the  studs,  in  such  a  manner  that 
the  rollers  with  the  cards,  pins,  or  other 
substances  may  act  upon  the  sliver,  slub- 
bing, or  roving  as  it  passes. 

Pattison,  J.  Improvements  in  machinery 
for  dressing  and  finishing  woven  goods  and 
fabrics.  Patent  dated  November  3,  1855. 
(No.  2459.) 

This  invention  relates  to  improvements 
upon  ar  former  patent,  dated  5th  Feb.,  1855, 
and  consists  in  using  instead  of  the  single 
stationary  drying  cylinder,  a  compound  or 
divided  drying  cylinder,  consisting  of  two  or 
more  parts,  of  equal  diameter,  capable  of 
rotating  independently  round  the  same  axis 
or  hollow  shaft. 

Davis,  6.  Improvements  in  apparatus  for 
letting  in  or  shutting  of  water  or  other  liquids. 
Patent  dated  November  3,  1855.  (No. 
2460.) 

This  invention  consists — 1.  Of  improve- 
ments upon  a  former  patent,  dated  8th  Nov., 
1854.  2.  Of  an  improved  apparatus,  having 
for  its  object  the  prevention  of  an  undue 
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flow  of  water  into  the  pans  of  water-closets. 
8.  Of  a  novel  arrangement  of  basin  and  trap 
for  water-closets,  to  be  used  either  together 
or  separately. 

RoBERTSON,W.,  andJ.  Henry.  Improve- 
ments  in  machinery  for  reaping  and  mowing 
com  or  other  agricultural  produce.  Patent 
dated  November  3,  1855.    (No.  2462.) 

The  patentee  describes  a  machine  which 
may  be  driven  either  by  manual  power  or 
by  steam.  On  one  of  the  driving  wheels  is 
fixed  a  toothed  ring,  from  which  motion  is 
communicated  through  a  pinion  and  other 
spur  gear,  to  a  crank,  which,  by  means  of  a 
connecting  rod,  is  made  to  act  upon  one 
end  of  a  beam,  to  the  opposite  end  of  which 
is  connected  a  rack,  the  backward  and  for- 
ward motion  of  which  works  the  cutter. 
This  cutter  is  a  long  thin  serrated  blade,  set 
at  a  slight  angle  to  the  machine,  and  sus- 
pended from  a  pair  of  slings,  to  one  of 
which  the  said  motion  is  communicated. 

Greenshields,  J.  Improvements  in  the 
manufacture  or  production  of  drying  oleagi- 
nous compounds.  Patent  dated  November  3, 
1855.     (No.  2464.) 

This  invention  relates  to  the  use  of  the 
oil  which  is  produced  by  the  distillation  of 
resin  or  resinous  matter,  in  combination  or 
afler  treatment  with  manganese,  oleaginous 
matter,  or  other  drying  substances,  for  the 
production  of  a  dyeing  substance  suitable 
for  waterproofing  purposes,  as  well  as  for 
general  protective  coatings  and  pigments. 
The  oil  preferred  for  mixing  with  the  resin 
oil  is  linseed  oil. 

Bridson,  T.  R.  Improvements  in  prepar- 
ing, beetling,  or  finishing  textile  fabrics.  Pa- 
tent dated  November  8,  1855.    (No.  2465.) 

This  invention  relates  to  a  mode  of  treat- 
ing textile  fabrics,  in  such  manner  as  to 
produce  a  beetling  or  finishing  effect  en- 
tirely by  rotary  action  upon  the  goods. 

Gardner,  W.  An  improved  method  of 
manufacturing  watches  or  other  time-keepers, 
and  also  improvements  in  the  machinery,  tools, 
or  apparatus  for  accomplishing  the  same. 
Patent  dated  November  3,  1855.  (No. 
2466.) 

This  invention  consists — 1.  In  making 
certain  principal  separate  parts  of  watches, 
&c. — that  is,  the  plates — of  one  equal  and 
fixed  size  and  form  for  each  series,  which  is 
accomplished  by  certain  described  apparatus. 
2.  In  forming  apparatus  to  be  applied  to 
the  ordinary  lathe,  as  an  indicator  for  show- 
ing and  determining  the  thicknesses  and  dia- 
meters of  the  plates,  and  also  the  depths  of 
the  recesses  formed  therein.  This  indicator 
consists  of  a  small  case  or  box,  on  the  upper 
plate  of  which  are  dials  and  indices  for  re- 
gistering the  depth  of  the  cut  or  drill  of  the 
tooL 
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ments  in  the  reeling  or  winding  qfeocoonSt  ond 
in  the  manufacture  of  silk  threads,  mid  in 
machinery  and  apparatus  for  these  purposes, 
(Partly  a  communication.)  Patent  dated 
November  3,  1855.    (No.  2467.) 

This  invention  relates — 1.  To  a  mode  of 
winding  double  cocoons,  which  will  not  ! 
wind  continuously  in  the  ordinary  manner  ! 
on  account  of  the  filaments  being  entangled 
with  each  other.  The  method  consists  in  i 
first  placing  a  quantity  of  such  cocoons  in  | 
a  vessel  containing  water  at  a  high  tempe- 
rature,  and  passing  the  filaments  from  a 
number  of  them  through  an  eye  to  bring 
them  together,  and  thence  onward  to  a  reel 
or  surface  upon  which  the  thread  formed  by 
their  combination  is  to  be  wound.  2.  To 
certain  arrangements  of  guides  in  reeling 
cocoons  which,  when  one  of  ^the  sets  of  fila- 
ments breaks  in  passing  on  the  reel,  will 
cause  the  other  set  of  filaments  at  the  same 
moment  to  cease  from  winding  on  to  it  3. 
To  a  method  of  winding  and  preparing  silk 
to  be  spun  into  thread,  having  the  character 
of  organzine  or  tram.  It  consists  in  winding 
direct  from  the  cocoons  on  to  bobbins,  com- 
bining with  the  operation  the  method  of 
"  crossing*'  to  unite  filaments  of  the  cocuons 
togetlier.  4.  To  certain  arrangements  in 
machines  for  winding  silk  on  to  bobbins,  by 
which  the  tension  upon  the  threads  can  be 
readily  adjusted,  which  arrangements  con. 
sist  in  passing  the  threads  over  rods  to  fonn 
with  each  other  an  angle,  the  increase  or 
diminution  of  which  (accomplished  by  mak- 
ing one  of  the  rods  moveaole  on  an  axis) 
will  add  to  or  diminish  the  tension  on  the 
threads. 

Allman,  F.  Certain  improvements  in  ap^ 
paratus  for  the  production  qf  steam.  Patent 
dated  November  3,  1855.    (No.  2468.) 

In  the  patentee's  arrangement  three  ves- 
sels are  used — the  boiler,  chamber,  and  ca- 
loriiier.  The  steam  is  generated  from  the 
water  in  the  boiler,  and  thence  is  emitted 
into  the  chamber  which  it  fills,  but  which 
has  a  valve  which  is  opened  into  the  thitd 
vessel  or  calorifier,  after  the  valve  leading 
from  the  boiler  to  the  chamber  is  shut,  so 
that  only  the  amount  of  steam  contained  in 
such  chamber  can  at  one  opening  of  the 
valves  be  admitted  from  the  boiler  through 
the  chamber  into  the  calorifier. 

Collier,  G.  Improvements  in  weaving 
carpets  and  other  pile  fabrics.  Patent  dated 
Novembers,  1855.    (No.  2470.) 

These  improvements  relate  —  1.  When 
using  fixed  wires  (that  is,  wires  affixed  to 
their  carriers),  to  applying  at  the  selvage  of 
the  fabric  a  moving  instrument  to  act  in 
succession  upon  the  wires,  for  the  purpose 
of  conducting  their  poinu  as  withdrawn 
from  the  fabric  correctly  into  the  open  shed. 
2.  To  forming  the  shuttle-box  on  the  side 
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of  the  loom  where  the  wires  are  introdaced 
and  withdrawn  separate  from  the  batten.  3. 
To  a  mode  of  arranging  the  motion  to  the 
batten  to  effect  an  elastic  beat-up  in  the 
weaving  of  plush  and  other  light  pile  fab- 
rics. 4.  To  apparatus  for  operating  pile 
wires  by  the  use  of  a  cylinder  with  grooves 
containing  a  series  of  them,  such  as  those 
recently  patented  by  William  Welld.  5.  To 
efiecting  the  withdrawal  of  the  pile  wires  bj 
means  of  a  screw,  this  screw  being  cut  hoth 
ways. 

Gaud  EN,  R.  S.  ImprwemenU  in  the  ams. 
nufacture  of  hats.  Patent  dated  Novembef 
5,  1855.    (No.  2473.) 

The  patentee  effects  the  ventilation  of  hats 
or  caps  by  inserting  between  an  inner  lininf^ 
or  band,  and  the  hat  itself  a  thin  layer  of 
cork,  or  any  suitable  light  subsunce,  fur- 
nished  with  apertures  to  admit  air,  which, 
passing  upwards,  pervades  the  whole  iote- 
rior,  and  escapes  at  openings  at  the  top  or 
crown.  The  patentee's  mode  of  strengthen- 
ing  hats  is  adapted  for  helmet- shaped  hats, 
and  consists  in  applying  thereto  a  spring  or 
springs  of  a  cross  or  star-shape,  cat  out  of 
sheet  metal. 

Hicks,  J.  An  improved  gauge-vaive^  ap- 
plicable  to  boilers  tf  steam  engines  and  to  eiker 
purposes.  Patent  dated  November  5,  1855. 
(No.  2474.) 

This  invention  requires  engravings  to 
illustrate,  and  will,  perhaps,  be  given  here. 
after. 

DoBSON,  A.  Improvements  in  preparing 
certain  w^Uached  Unen  fattries.  Patent 
dated  November  5,  1S55.    (No.  2475.) 

This  invention  consists  in  imparting  to 
fabrics  in  the  brown  or  unbleached  staie, 
made  of  inferior  flax,  the  appearance  of  fab- 
rics  made  of  superior  flax,  by  steeping  the 
fabrics  to  be  operated  upon  in  the  ordinary 
manner,  and  then  submitting  them  to  the 
action  of  an  infusion  of  straw,  hty,  the  roots 
or  plant  of  hemlock,  or  the  plant  or  seeds 
of  flax  or  hemp. 

Hawkes,  F.,  the  elder.  Improvements  in 
the  construction  and  arrangement  qf  weater^ 
closet  apparatus.  Patent  dated  November  5, 
1855.    (No.  2476.) 

The  inventor  describes  an  apparatus  in 
which  all  the  mechanical  appliances,  except 
the  attachment  of  the  flushing  pipe,  are 
perfectly  freed  from,  and  independent  of, 
the  closet  pan. 

Page,  H.  C.  An  improved  method  of 
indurating  marble  and  stone,  and  qf  perma^ 
nently  fixing  colours  therein,  when  eokmring 
matters  are  applied  thereto  for  producing  a 
variegated  pattern  or  devi  ce  cu  the  surfa 
thereqf.  Patent  dated  November  5,  1855. 
(No.  2478). 

To  indurate  light  coloured  stone  and 
marble  the  patentee  proceeds  as  follows:— 
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With  a  soft  brush  or  sponge  he  wets  the 
surface  with  a  solution  of  two  parts  of  lime 
and  one  pearlash ;  he  then  exposes  the  stone 
to  a  gradual  heat  until  it  is  dried  through, 
and  has  become  sufficiently  hot  to  melt 
white  bees-wax,  which  he  next  passes  I 
quickly  over  the  surface  thereof.  The  pro- 
cess for  producing  a  variegated  pattern  or 
device  in  colours  on  marble  and  stone  is  as 
follows  : — ^Tiie  surface  should  be  clean  and 
fine,  but  not  polished,  aud  the  colouring 
matters  are  applied  thereto,  and  are  dis- 
posed  according  to  the  taste  of  the  artist, 
after  which  the  stone  is  subjected  to  a  suffi- 
cient degree  of  heat  to  melt  wax  when  ap. 
plied  thereto,  and  when  wax  is  so  applied  the 
colouring  matters  become  perfectly  f  xed. 

BuRRiDOB,  G.  Improvements  in  the  pre- 
paraiion  of  gUus  for  omamenial  purposes. 
Patent  dated  Nofcmber  5,  IS65.  (No.  2481.) 

By  his  process  the  patentee  proposes  to 
colour  the  glass  on  both  sides,  each  side  of 
a  different  colour,  or  he  employs  two  sheets 
of  glass  of  different  colours,  pressed  toge- 
ther or  otherwise  united. 

McOreoor,  p.  Improvements  in  water- 
closets.  Patent  dated  No?ember  5,  1855. 
(No.  2482.) 

This  invention  relates  to  water-closets  for 
ships.  In  addition  to  the  usual  clack-valve 
in  the  bottom  of  the  soil- pan,  there  is  a 
secondary  valve  in  the  lower  part  of  the  die- 
charge  passage,  worked  in  concert  with  the 
upper  valve.  The  two  valvea  are  connected 
together  hy  spindles  and  levers  actuated  by 
a  single  handle.  This  connection  is  so 
made,  that  when  the  discharging  handle  is 
pulled  the  lower  valve  is  first  of  all  closed, 
aiiutting  off  all  communication  with  the  sea. 
Then,  as  the  handle  is  pulled  further  up,  the 
soil -pan  valve  above  is  opened,  and  the 
cleansing  water  is  let  on. 

COMPtETB   SPECIFICATIONS    PILED  WITH 
APPLICATIONS. 

Herbert,  J.  A.  Improvements  in  propel- 
lers for  propelling  steam-ships  or  otlier  ves- 
sels, aud  which  are  denominated  the  **  fVhin- 
fieUl  or  Conical  Propeller,^*  (A  communica- 
tion.) Dated  October  II,  1855.  (No.  2271.) 

The  improved'  propeller  consists  of  two 
circular  wheels  or  dises,  with  or  without 
arms,  having  open  spaces  for  the  paddies 
or  buckets  to  turn,  aud  so  constructed  and 
set,  that  their  axes  or  shafts  stand  at  about 
isiy*  from  each  other,  and  that  the  periphe- 
ries  of  the  discs  or  wheels  nearly  touch  each 
other  at  one  point,  while  their  faces  diverge 
from  each  other  at  about  30^,  iu  conse- 
quence of  the  inclination  of  Uieir  axes. 

Basfobd,  W.  Improvements  in  the  pvri- 
fication  of  coal  gas,  and  for  obtaining  a  re- 
siduum  therefrom.  Dated  October  19,  1855. 
(No.  2345.) 


This  invention  consists — 1.  In  the  sepa- 
ration of  the  impurities  from  gas  made  from 
coal  by  passing  the  gas  through  charcoal 
saturated  in  lime  water  and  heated.  2.  In 
the  formation  or  deposit  of  a  residuum  de- 
rived from  the  gas  that  may  be  used  as  a 
pigment  or  colour. 

Leroux,  p.  a.,  and  L.  R.  Martin. 
Combining  a  resinous  matter  with  oils  or  fatty 
bodies  in  order  to  obtain  various  useful  products 
therefrom.      Dated  October  22, 1855.     (No. 


This  invention  consists — 1.  In  the  aolidi- 
fieation  of  aU  oleaginous  and  fdtty  sub- 
stances, either  vegetable  or  animal,  by 
means  of  the  resin  called  Carnaubal  resin. 
2.  In  the  application  of  the  same  resin  to 
the  manufacture  of  candles,  soap,  and  also 
lubricating  purposes. 

Bellford,  a.  £.  L.  Improvements  in 
sewing-machiues.  (A  communication.)  Dated 
November  1,  1855.    (No.  2442.) 

This  invention  consists — 1.  In  a  looper 
of  a  novel  kind,  operating  in  combination 
with  a  needle  to  form  a  stitch  with  a  single 
thread.  2.  In  a  certain  method  of  operat- 
ing the  needle  in  connection  with  the  afore . 
said  looper  to  throw  the  thread  over  ita 
point.  3.  In  certain  mechanical  means  hy 
which  the  said  method  of  operating  the 
needle  is  accomplished.  4.  Iu  un  improved 
feed  motion  for  feedin>r  the  cloth  in  the 
line  of  the  seam  to  receive  the  successive 
stitches. 

Lewis,  J.,  and  J.  Edwards.  Improve- 
ments in  malt-crushers.  Dated  November  2, 
1855.    (No.  2454.) 

This  invention  consists  in  the  application 
to  malt-crushers  of  a  cerUin  lever,  with 
parts  in  connection  therewith,  for  driving 
the  rolls. 

Walbnn,  W.  H.  An  improved  mode  of 
fiattening  cylinder  glass.  (A  communication.) 
Dated  November  5,  1855.    (No.  2479.) 

This  invention  consists  in  flattening  the 
glass  cylinder  by  an  instrument  constructed 
with  wings,  which  is  inserted  into  the  cylin- 
der with  the  wings  closed  while  the  cylinder 
is  in  the  flattening  furnace,  and  as  the  glass 
becomes  soft  from  heat,  has  iU  wings  spread 
out,  thus  causing  the  cylinder  to  assume  a 
form  having  fiat  sides. 

Whipple,  C.  Improvements  in  machinery 
for  preparing  and  combing  fibrous  materials. 
Dated  November  8,  1855.    (No.  2519.) 

This  invention  consists  in  so  combining 
machinery  that  the  fibres,  after  being  fed 
into  or  received  amongst  teeth  (set  in  a 
suitable  surface),  have  their  ends  raised  out 
from  the  teeth  and  cleansed,  the  cleansed 
ends  of  the  fibres  being  then  nipped  and 
drawn  amongst  the  teeth,  in  order  to  cleanse 
the  other  ends,  and  also  to  separate  this 
quantity  of  fibres  from    the  other  fibres 
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amongst  the  teeth ;  the  protruding  ends  are  : 
then  deposited  amidst  the  teeth  in  such  i 
manner  that  they  overlap  the  ends  of  the 
quantity  of  fibre  which  has  been  treated, 
thus  admitting  of  the  combed  fibres  being 
doffed  or  drawn  off  from  the  teeth  in  a  con- 
tinuous sliver. 

Green,  £.  and  J.  Improvements  in  mall- 
crushers.  Dated  November  10, 1855.  (No. 
2533.) 

These  improvements  consist  in  enclosing 
the  working  parts  of  malt- crushers,  so  that 
whilst  the  machine  is  in  operation,  the  malt 
dust,  which  would  otherwise  fly  off  and  be 
lost,  is  retained. 

ToLMAUSEN,  A.  Making  metallic  chains. 
(A  communication.)  Dated  November  21 , 
1855.    (No.  2623.^ 

The  chain  which  the  improved  machine 
described  is  intended  to  manufacture,  is 
what  may  be  termed  a  "  double-linked " 
chain,  as  it  is  composed  not  of  pairs  of  links, 
but  strictly  of  double  links,  which  are  each 
formed  entirely  of  one  piece  of  metal.  The 
machine  itself  cannot  be  well  described 
without  illustrations. 

PouLsoN,  £.  /#  new  constructed  engine  to 
be  worked  either  by  steam  or  principally  by 
manual  labour.  Dated  December  6,  1855. 
(No.  2747.) 

The  following  is  the  whole  of  Mr.  Poul- 
son's  specification  I  "  My  invention  consists 
of  a  new  constructed  engine  for  marine 
locomotives  and  standing  engines,  to  be 
worked  either  by  steam  or  principally  by 
manual  labour  by  a  suspended  lever,  or  a 
new  constructed  fly-wheel  charged  with 
quicksilver,  as  the  case  may  be ;  that  is  to 
say,  as  fly-wheels  are  not  convenient  to 
work  on  ship-board  in  a  gale  of  wind  or  a 
hurricane,  the  engine  may  be  worked  by 
manual  labour  only,  and  the  action  of  the 
engine  from  the  motive  point  of  power  is  by 
an  action  and  reaction." 

Malbec,  J.  £.  DE.  Certain  improvements 
in  water-closets.  Dated  December  1 1 ,  1855. 
(No.  2792.) 

This  invention  relates  principally  to  the 
closing  apparatus  or  obturator,  and  the 
manner  in  which  water  is  supplied.  The 
obturator  consists  of  a  nearly  cylindrical 
basin,  a  valve  of  peculiar  form,  and  a  rock- 
ing mechanism  enclosed  in  a  case.  These 
two  last  are  chiefly  claimed  as  the  invention, 
as  through  them  the  water  on  the  valve  is 
made  to  close  both  the  basin  and  the  case- 
hole. 

Rogers,  £.  Improvements  in  tqfety^ 
doors/or  mines.  Dated  December  15, 1855. 
(No.  2885.) 

This  invention  consists — 1*  In  connecting 
a  pair  of  safety-doors  (each  opening  outwards 
from  the  space  included  between  them)  by 
a  eord  or  chain,  attached  by  its  extremities 


to  the  upper  part  of  each  door  at  a  conve- 
nient distance  from  the  hinge,  and  of  such 
a  length  as  to  be  fully  extended  when  one 
door  is  shut  and  the  other  is  wide  cypen. 
2.  In  hanging  upon  or^  attaching  to  some 
part  of  the  said  cord  or  'chain  a  weight  or  a 
spring  sufficient  to  close  either  door,  when, 
being  open,  it  is  left  free. 

PoRTBOUS,  D.  S.  Regulating  the  preswrnrt 
rf  gas,  steam,  water,  or  other  fluid*.  Dated 
December  20,  1855.    (No.  2880.) 

This  invention  mainly  con&ists  in  the  nse 
of  a  flexible  regulating  cover  of  Indi*. 
rubber,  or  vulcanized  India-rubber,  or  a 
flexible  metallic  regulating  cover,  for  the 
regulation  of  the  pressure  of  fluids. 

WoRTHiNOTON,  H.  R.     ^   nodkms  far 
measurtttg  the  flow  of  Uquids,  coiled  a  Jiuid       ^ 
meter.    Dated    January    16,   1856.      (No. 
122.) 

Claim, — ^The  employment  of  two  cylin- 
ders in  the  construction  of  a  meter  for 
fluids,  which  may  be  designated  as  eylinders 
A  and  B,  with  pistons  fitted  to  work  in  the 
same,  so  arranged  and  combined  with  regard 
to  each  other,  as  that  the  motion  of  the 
piston  in  cylinder  A  shall  at  the  proper 
time  actuate  the  supply  and  delivery  vaire 
of  cylinder  B,  while  in  like  manner  the 
piston  moving  in  cylinder  B  shall  actuate 
the  supply  and  delivery  valve  belonging  to 
cylinder  A. 

RoBSON,  J.  W.  Improvements  im  ma- 
chinery appertaining  to  water~eU$et*  amd 
pumps.  Dated  January  21,  1856.  (No. 
160.) 

These  improvements  consist — 1.  In  cast, 
ing  two  tubes  and  a  cylinder  in  one  piece. 
2.  In  the  manufacture  of  a  diaphragm  (by 
which  a  vacuum  is  produced  answering  all 
the  purposes  of  a  solid  piston)  of  leather. 
India-rubber,  and  gutta  percha.  3.  In  a 
self-acting  service  for  water-closets. 

PoRTEOUS,  D.  S.  A  rotatory  engine. 
Dated  January  22, 1856.    (No.  170.) 

Claims,^l.  The  combination  of  the  parts 
described  as  a  whole.  And  separately,  the 
using  of  two,  three,  or  more  cylinders,  when 
wrought  with  flaps  as  resisting  abutments 
of  steam  water  or  gas,  when  either  is  used 
as  a  propelling  agent.  Also  the  using  in  a 
rotatory  engine  flaps  made  with  a  different 
curve  to  the  internal  circle  of  the  eylinder. 
Likewise  the  using  of  a  hollow  oylindricai 
valve,  when  such  is  used  as  a  part  of  a  rota- 
tory •engine.  2.  The  use  of  a  rotatory  pump 
as  described. 

Duncan,  J.  W.  Inmrovements  in  or  cm- 
neeted  with  apparatus  /or  the  generation  and 
application  of  steam  for  impelUng  purpose*. 
Dated  February  9,  1856.    (No.  345.) 

The  first  part  of  this  invention  relates  to 
the  introduction  of  certain  material  between 
the  steam  generator  and  the  engine,  to  pre- 
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▼ent  the  passage  of  water  with  the  steam  to 
the  engine.  For  this  purpose  is  placed  in 
the  steam  chest,  or  in  a  suitable  chamber,  a 
quantity  of  waste  wire,  or  of  fine  metal  cut. 
tings,  the  result  and  waste  of  some  pre. 
vious  purpose.  A  quantity  of  similar  cut- 
tings  or  wire  is  employed  in  a  chamber  be- 
tween  the  steam  cylinder  and  the  condenser. 
The  invention  also  comprises  other  minor 
features. 

Verbl,  W.  a.  Improvement*  in  grinding 
or  pulverizing  hoofs  and  horns,  and  in  using 
Oiem  alone  or  mixed  toith  pulverized  hones  for 
manure.  Dated  February  20,  1856.  (No. 
423.) 

This  invention  consists  in  drying  the 
hoofs  and  horns  until  they  are  sufficiently 
brittle;  they  are  then  broken  into  small 
pieces,  after  which  they  are  ground  between 
stones,  and  finally  passed  through  a  sieve  or 
sifter.  In  some  cases  this  product  or  pow. 
der  is  mixed  with  ground  or  pulverised 
bones  prepared  as  described  in  a  former 
patent,  dated  November  23,  1854,  or  other- 
wise, so  as  to  adapt  the  article  for  use  as  a 
manure  in  various  soils. 

Arnier,  L.  Improvements  in  condensing 
hot  air  and  obtaining  motive  power  therefrom. 
Dated  February  25,  1856.  (No.  481.) 
[i.  The  improved  apparatus  consists— 1.  Of 
a  rarifler  in  which  air  is  heated.  2.  Of  a 
cylinder  with  a  driving  piston  acted  upon 
by  air  coming  from  the  rarifier.  3.  Of  a 
condenser  which  sucks  the  air  out  of  the 
driving  cylinder.  4.  Of  an  air-pump  which 
sucks  the  air  out  of  the  condenser. 

Mc C A  RTON, W.  Improvements  in  the  drying 
of  com  or  grain  for  grinding  and  preserving, 
and  apparatus  for  performing  same,  and  is 
applicable  to  drying  of  other  seeds.  Dated 
March  IS,  1856.     (No.  614.) 

These  improvements  consist  in  the  use  of 
an  outer  and  an  inner  wove  wire  or  perfo- 
rated metal  case,  arranged  so  that  while  the 
com  or  grain  is  passing  in  a  downward 
direction  by  the  force  of  gravity,  and  be- 
tween the  said  cases,  a  column  of  hot  air  of 
the  desired  temperature  is  made  to  ascend 
from  a  suitable  furnace  into  the  hot-air 
chamber,  passing  from  it  through  the  outer 
wire  or  perforated  case,  through  the  corn  or 
grain,  and  into  the  inner  wire  or  perforated 
case,  and  thence  to  the  atmosphere  by  the 
eduction  fiuc. 

OcHS,  L.  Improvements  in  the  manufac 
ture  of  certain  kinds  of  paper  from  the  refuse 
of  tanned  leather.  (A  communication.) 
Dated  March  19,  1856.    (No.  650.) 

In  order  to  render  such  waste  fit  for  mak- 
ing coarse  packing  paper,  it  is  necessary  to 
extract  the  **  tannin  "  therefrom,  and  this 
is  efiected  by  passing  the  pieces  through  a 
cylindrical  sieve  or  riddle,  the  meshes  or 
openings  in  which  are  a  quarter  of  an  inch 


apart.  After  the  waste  or  refuse  has  under- 
gone the  above  operation,  old  rope  or  cord 
is  cut  up  into  pieces,  and  has  its  fibres  sepa- 
rated, and  about  20  per  cent,  of  the  fibre  so 
obtained  is  mixed  with  the  leather  treated  as 
above  explained.  The  whole  is  then  placed 
in  a  mortar  or  other  suitable  vessel,  and  the 
mass  is  beaten  into  a  pulp,  from  which 
paper  may  be  made  in  the  usual  manner. 

DuuERT,  C.  J.  Improvements  in  smoke- 
preventing  apparatus.  Dated  March  27. 
1856.    (No.  789.) 

This  invention  consists— 1.  Of  an  appa- 
ratus with  stationary  radii  for  propelling  the 
fuel  in  the  furnace.  2.  Of  certain  moveable 
surfaces  which  allow  the  Aiel  to  be  intro- 
duced  through  moveable  frames,  without  the 
interference  of  any  propeller. 

Bancroft,  P.,  and  S.  White.  J  method 
qf  man^faeturing  certain  oils  or  oily  substances 
obtained  from  the  petroleum,  commonly  called 
earth  oil,  found  in  certain  districts  of  the 
Burman  empire  and  elsewhere.  Dated  April 
10,1856.    (No.  862.) 

The  inventor  describes  a  number  of  suc- 
cessive distillatory  processes  in  which  steam, 
&c.,  are  employed. 

Norm  AN  DT,  L.  Improvements  in  the  mode 
of  writing  and  printing  music  to  facilitate  the 
study  thereqf,  (A  communication.)  Dated 
April  11,  1856.    (No.  868.) 

The  lines  of  the  musical  scale  used  in 
this  mode  of  writing  are  of  several  colours. 

BousFiELD,  O.  T.  Improvements  in  sur- 
face or  fresh  water  condensers,  chiefly  appli. 
cable  to  steam  engines,  (A  communication.) 
Dated  April  15,  1856.    (No.  900.) 

This  invention  consists — 1.  In  securing  a 
tube,  or  a  set  of  tubes  united  by  a  single 
collar,  to  a  tube  sheet,  by  means  of  a  short 
tube  of  vulcanised  India-rubber  or  its  equi- 
valent, and  a  socket  or  thimble  upon  the 
tube  sheet.  2.  In  combining  several  small 
tubes  by  means  of  a  collar  to  which  they 
are  firmly  attached,  when  the  said  collar  is 
secured  to  a  tube  sheet  by  some  fiexible  or 
sliding  junction.  3.  In  combining  with  a 
short  India-rubber  tube,  making  a  peculiar 
joint,  two  or  more  spring  rings  or  their 
equivalents  as  set  forth. 


PROVISIONAL   SPECIFICATIONS   NOT   PRO- 
CEEDED WITH. 

Beaumont,  H.  B.  Improvements  in  port- 
able dwellings  or  huts,  vehicles  and  boxes,  or 
packing  materials  for  travellers.  Application 
dated  November  1, 1855.    (No.  2434.) 

This  invention  consists  in  the  construction 
of  dwellings  or  huts  of  materials  afifording 
mutual  support  to  each  other,  requiring  but 
few  extraneous  fastenings,  and  such  as  may 
readily  be  converted  into  boxes,  and  the 
bodies  of  carts  or  waggons,  for  use  in  the 
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course  of  trausit,  to  be  afterwards  again 
formed  iuto  dwellings  or  hntS|  the  method 
of  connecting  the  materials  being  chiefly  by 
a  series  of  grooves  and  ridges,  with  the 
assistance  of  a  few  bolts. 

Nicole,  D.  L.  A.  Improvements  in  ap- 
paratus  for  winding  up  watches.  Applica- 
tion dated  November  1,  1855.     (No.  2488.) 

This  invention  consists  in  applying  a 
toothed  wheel  to  the  inner  case  or  plate  of  a 
watch,  that  it  may  be  made  to  rotate  by  a 
toothed  wheel  fixed  on  the  stem  of  the 
knob,  or  on  a  spindle  passing  through  the 
knob;  and  by  another  wheel,  which  gears 
into  the  toothed  wheel  carried  by  the  inner 
case,  motion  is  given  to  wind  up  the  watch. 

Bentham,  J.  Improvements  in  looms  for 
toeaving.  Application  dated  November  1, 
1855.    (No.  244-1.) 

This  invention  consists  In  causing  a  pro. 
jection  from  the  throwing  off  motion  to  act 
with  an  opening  to  each  shuttle-box  through 
the  face  of  the  batten  or  going  part,  which 
openings  are  cipable  of  being  closed  by  a 
plate  when  the  shuttle  fails  properly  to  box, 
bat  are  clear  by  the  removal  of  the  plates 
therefrom  when  the  shuttle  properly  boxes. 
The  improvements  relate  also  to  the  letiing- 
otf  motion,  and  consist  in  applying  a  band 
of  India-rubber  to  pass  partly  round  the 
warp  upon  the  warp  beam,  thereby  to  give 
motion  to  the  beam  by  frictional  contact, 
whilst  it  is  also  capable  of  yielding  to  the 
varj'ing  diameter  of  the  beam  of  warp,  the 
band  having  the  requisite  motion  given  to  it 
for  the  let-off  in  any  suitable  manner. 

Osborne,  M.  Improvements  in  metallic 
bedsteads  and  other  articles  of  metallic  far. 
mttire.  Application  dated  November  2, 
1855.     (No.  2449.) 

The  inventor  makes  the  vertical  pillars 
and  horizontal  rails  of  the  said  bedsteads  of 
metallic  tubing,  and  connects  the  same  to- 
gether by  means  of  corner  blocks.  The 
laths  constituting  the  sacking  are  secured 
to  tlie  side  rails  by  means  of  certain  cast 
pieces,  &c. 

Heseltine,  S.  Improvements  in  the  means 
of  ascertaining  t)te  depth  of  water  in  rivers, 
harbours,  and  at  sea.  Application  dated 
November  2,  1855.    (No.  2453.) 

This  invention  relates  to  a  mode  of  as- 
certaining the  depth  of  water  by  the  pres- 
sure of  the  vertical  column  upon  air  con- 
fined  in  a  sunken  vessel  or  reservoir. 

Jones,  J.  Improvements  in  electric  tele- 
graphs.  Application  dated  November  2, 
1855.    (No.  2455.) 

The  improved  telegraph  consists  of  three 
principal  parts,  viz.,  the  apparatus  for  trans, 
mitting,  the  receiving  or  recording  part, 
with  a  third  part,  which  may  or  may  not  be 
used,  its  object  being  to  elevate  and  liberate 
the  pencil  fixed  in  the  receiving  instrument, 


so  as  to  prevent  unnecessary  marks  being 
made  on  the  paper. 

Cooper,  T.  R.  ObUumng  motion  with 
power  and  velocity  by  purely  meeikwsieal 
means.  Application  dated  November  3, 
1855.    (No.  2461.) 

In  this  invention  motion  is  obtained  "  bj 
a  certain  combination  and  position  of  ma. 
chiuery  not  hitherto  known  or  adopted,  and 
according  to  the  structure  of  the  said  ma- 
chinery  the  requisite  power  and  velocity  are 
also  obtained.*' 

Binning,  J.  Improvomtmis  appUeahU  fa 
embossing  presses.  Application  dated ~  No- 
vember 3,  1855.    (No.  2468.) 

This  invention  relates  mainly  to  small 
presses  for  embossing  seals  and  so  forth 
upon  envelopes,  paper,  &c.,  and  consists  Id 
constructing  the  presses  so  that  the  im- 
pression is  taken  from  the  die  by  means  of 
percussion,  the  blow  being  given  by  the 
hand  only,  or  by  being  struck  with  a  snail 
mallet,  and  so  that  the  die  can  be  turned 
aside  to  receive  colour  upon  ita  face. 

Llovd,  G.  Improvement  or  improvements 
in  illumination.  Application  dated  No- 
vember 3, 1855.    (No.  2469.) 

Thii  invention  consists  in  adapting  the 
burners  of  lamps,  valves,  or  other  mechan- 
ism  for  regulating  the  amount  of  air  aap- 
plied  to  the  flame. 

Brooman,  R.  a.  Improvements  m  knU- 
ting-machinery.  (A  communication.)  Ap- 
plication dated  November  3,  1855.  (No. 
2471.) 

Ill  the  making  of  wearing  apparel,  as 
stockings,  shirts,  drawers,  &c.,  a  model  is 
formed,  which  is  attached  to  the  knitling- 
fraiiie,  by  which  certain  movements  are 
accomplished  whereby  the  effect  produced 
is  to  weave  a  web  the  counterpart  of  the  said 
model. 


PROVISIONAL  PROTECTIONS. 

Dated  March  22, 1856. 
689.  Charles  Carey,  of   Union  -grove,  Vaoda- 
worth-road,   Surrey.    An  improvemeBt  in  omoi- 
bttset. 

Dated  April  2Z,  1856. 

969.  Issac  Myers  and  George  Myers,  of  RoOier^ 
ham,  York.    An  Improved  fire-lighter. 

Dated  Jpril  25,  1856. 
997.  Robert  Lakin,  of  Stretford,  Lancaster,  ma- 
ohlDist,  John  ThompRon,  of  Ardwkk,  Manchester, 
foreman,  Edward  Gerrard  Fitton,  of  Ardvick. 
foreman,  and  Frederick  Alexander  Fitxon,  of  Ard- 
wick,  mechanic.  loiprovementa  in  or  appUcmkle 
to  certain  machines,  for  preparing  and  »plnning 
cotton  and  other  fibrous  tubstanceS;  tome  of  which 
improvements  relating  toapparatns  for  lubricating, 
and  to  the  construction  of  studs,  are  also  applie- 
able  to  machinery  for  other  purposes. 

Dated  May  13,  1856. 
112S.  Alexander  Parkes,  of  Birmingham.    Im- 
provements in  the  use  of  collodion  in  photogntpbj. 
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Dated  May  U,  1856. 

1145.  William  Evans,  of  Shenton,  Malmesbary, 
Wilts.    An  improved  description  of  plough. 

Dated  May  \^,  1856. 
1160.  Joseph  Martin,  of  Liverpool,  Lancaster, 
miller.  Improvements  in  machinery  for  draining 
or  partially  drying  certain  descriptions  of  wheat 
and  other  grain. 

Dated  May  21,  1856. 
1199.  Robert  Pemberton,  of   Hlldenborongh, 
Tonbrldge,  Kent.  Improvements  in  barrel  organs. 

Dated  May  2Z,\%5^. 

1236.  John  Gedge,  of  Wellington-street  South, 
Strand.  Middlesex.  Improvements  in  the  means 
of  adjusting  the  parts  of  ladles'  dresses  called 
crinolines  and  sous-lnpes.  A  communication  flrom 
J.  L.  Cerbelaud,  of  France. 

Dated  June  2,  1856. 

1299.  Oustavus  Gidley,  of  Clinger-street,  Hox- ' 
ton,  and  William  Christopher,  of  Oak-villa,  Pin- 
ner. Middlesex.  Reducing  the  bottle  or  Imported 
India  rubber  to  a  transparent  liquid  state,  so  that 
it  may  be  used  m  a  transparent  varnish  or  solu- 
tion for  mixing  with  colours. 

1907.  Delia  Avery,  of  Essex-street,  London. 
Improvements  in  the  construction  of  bonnets  and 
other  coverings  for  the  head. 

U12.  George  Hallcn  Cottam  and  Henry  Richard 
Cottam,  of  St.  Pancras  Iron  Works,  Old  St.  Pan- 
cras-road.  An  improvement  in  the  manu&cture 
of  iron  hurdles. 

Dated  June  4,  1856. 

1325 ."Thomas  Morris,  of  Bnnny,  Notttngham, 
farmer.  An  improved  trap  for  beetles  and  other 
insects. 

132G.  Frederick  Albert  Gatty,  of  Aocrlngton, 
Lancaster,  mannflftcturfng  chemist.  An  instru- 
ment to  be  used  in  lighting  and  holding  matches 
or  vesta  lights. 

1327.  Adam  Bnllough,  of  Blackburn,  Lancaster, 
manufacturer.  Improvements  in  the  mode  or 
method  nt  leasing  warps. 

1328.  William  Potts,  of  Handsworth,  SUflTord, 
manufacturer.  Improvements  in  sepulchral  monu- 
ments. 

1329.  Reuben  Boyce  Wigley,  of  Birmingham, 
Warwick,  manufacturer.  A  new  or  improved  me- 
thod of  attaching  handles  to  coffins. 

1330.  Edward  Hatton,  of  Birmingham,  Warwick, 
metallic  bedstead  manufacturer.  Improvements  in 
the  manufacture  of  plain  and  ornamental  metallic 
tubes. 

1331.  Duncan  Morrison,  of  Bordesley  Works, 
Birmingham.  Improvements  in  the  manufacture 
of  metallic  bedsteads  and  other  articles  to  sit  or 
rteline  on. 

1332.  Charles  Louis  Marie,  of  H6tel  du  Contl- 
nent,  LeadenhalUstreet,  London.  Improvements 
in  preservins  animal  and  vegetable  substances 
suitable  for  food. 

1333.  Duncan  Morrison,  of   Bordesley  Works, 
Birmingham.    Improvements  In  the  manufacture    | 
of  articles  from  malleable  cast  Iron. 

1334.  John  Christophers,  of  Heavitree,  Devon. 
Improvements  in  knives  andJorks  whose  handles 
are  not  metallie. 

1835.  Richard  Archibald  Brooman,  of  166, 
Fleet-street,  London,  patent  agent.  Improve- 
ments In  plating  glass  to  render  it  reflective.  A 
communication. 

1386.  William  Smith,  of  Margaret-street,  Caven- 
dish-square, Middlesex,  engineer.  Improvements 
in  apparatus  for  regulating  the  supply  of  air  to 
furnaces. 

1337.  Alexandre  Louis  Gibon  and  Andrft  FrOh- 
lich,  of  Rue  de  I'Echiqnier.  Paris.  Certain  im- 
provements in  economising  fuel  in  tlie  treatment 
of  metals. 


Dated  June  5, 1856. 

1338.  John  Betts,  of  the  Strand,  Middlesex, 
publisher.  Improvements  in  the  preparation  or 
manufacture  of  artificial  spheres. 

1339.  John  Norris,  Jun..  of  New  York,  in  the 
United  States  of  America,  gentleman.  An  im- 
provement or  improvements  in  the  mannfneturc 
of  the  cutting  tools  employed  in  nail  making  ma- 
chines.   A  communication. 

1340.  Jules  le  Breton,  of  King's  Arms-yard. 
Coleman-fitreet,  London.  A  photo-gas  nr  appara- 
tus, with  alr-dranghta  of  hot  oxygen  when  ap- 
plied to  oil-lamps,  with  wicks  for  lighting  and 
heating.  A  communication  from  F.  A.  C.  Jeune, 
of  Paris. 

1341.  Andrew  Edmund  Brae,  of  Leeds,  York. 
Improvements  in  api>aratus  for  communicating 
signals  from  one  part  of  a  railway  train  to  an- 
other. 

1312.  ArchibaM  Sinclair,  of  Birmingham,  Wiir- 
wlck.  engineer.  An  improvement  or  improve- 
ments in  wrought  iron  pins  for  railway  chair 
fkstenings. 

1343.  William  Watson  Hewitson,  of  Heading- 
ley,  near  Leeds,  and  William  Hamond  Bartho- 
lomew, of  Brunswick-terrace,  Leeds.  Improve- 
ments in  the  construction  of  the  furnaces  or  fire- 
boxes of  tubular  steam-boilers. 

Dated  June  6,  1856. 

1345.  Duncan  Lang,  of  Greenock,  Renft«w,  N.B., 
engineer.  Improvements  in  obtaining  and  apply- 
ing motive  power. 

1846.  Jo>eph  Robinson,  of  Hyde,  Chester, 
builder.  Improvements  in  railway  chairs,  or  in 
means  for  securing  rails  thereto. 

1847.  Charles  Beyer,  of  Gorton,  near  Manches- 
ter, Lancaster.  Improvements  in  locomotive  en- 
gines. 

1348.  Robert  Harlow,  of  Stockport,  Lancaster, 
brass- founder.  Improvements  in  the  construc- 
tion of  water-olosets,  and  in  valvea  or  taps  for 
water-dooets  and  other  purposes. 

IMO.  James  Somervllle,  of  Glasgow,  Lanark, 
N.B.,  manager.    Improvements  in  weaving. 

1350.  Cbarles  Durand  Gardlasal,  of  Bedford - 
street.  Strand,  London.  Improvements  in  machi- 
nery for  extracting  fibrous  and  other  products 
f^m  vegetable  substances.    A  communication. 

1351.  John  Juckes,  of  Dame-street,  Islington. 
Improvements  in  the  furnaces  of  locomotive 
boilers. 

1352.  Thomas  Chambers,  of  CoIklrk.Fakenham, 
Norfolk.    Improvements  In  agricultural  drills. 

135S.  Peter  Arroand  Lecomte  de  Fontalnemo- 
reau,  of  Rue  de  I'Echiquier,  Paris,  French  Em- 
pire. Certain  improvements  In  heating  water  for 
steam  boil  ers.    A  comm  un  icaiion . 

1354.  Alfted  Vincent  Newton,  of  Chancery-lane, 
Middlesex.  Certain  improvements  in  rotary  en- 
gines.   A  communication. 

1355.  Paul  Ellison,  of  St.  Helen's,  Lancashire, 
manufacturing  chemist.  Improvements  in  fur- 
naces, and  the  mode  of  working  the  same,  for  the 
manufacture  of  black  ash  or  crude  soda. 

Dated  Jane  7,  1856. 

1356.  Adam  Stamm,  of  Buenos  Ayres,  South 
America,  engineer.  Improvements  in  presses  for 
packing,  parts  of  which  improvements  are  also 
applicable  to  other  presses. 

1357.  AliVed  Vincent  Newton,  of  Chancery-lane, 
Middlesex,  mechanical  draughtsman.  An  im- 
proved furnace  for  heating  soldering  irons.  A 
communication. 

1358.  William  Edward  WUey,  of  Great  Hamp- 
ton-Mi reet,  Birmingham,  pen  and  pencil  manufac- 
turer. Improvements  in  the  manufacture  of  me- 
tallic pens  and  pen -holders. 

1360.  Samuel  Dyer,  Bristol,  shipowner.  Im- 
pTQven^entt  in  reefing,  furling,  and  setting  the 
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sails  of  ships  and  Tessals,  also  for  protoeting  saoh 
sails  from  wet  and  other  abases  eaosed  by  ropes 
and  rlgginff . 

Dated  Jttne  9, 1856. 

1361.  Alexander  Robertson,  of  Dublin,  surgical 
Instrument  maker.    An  improred  inkstand. 

1362.  Joseph  Bennett  Howell,  of  Sheffield, 
York,  steel  manufacturer.  Improvements  in  the 
manufacture  of  cast-steel  tyres  for  railway  loco- 
motive engine  and  carriage  wheels. 

1363.  Charles  William  Siemens,  of  John-street, 
Adelphi,  Middlesex.  Improvements  in  engines 
wherein  superheated  steam  is  used. 

1364.  William  Field  and  Edward  JefHreys,  both 
of  Shrewsbury,  Salop,  gentleman.  Improvements 
in  machinery  for  sowing  seed  and  for  distributing 
manure. 

1865.  Robert  Ferrier,  of  Jedburgh,  Roxburgh, 
N.B.,  smith  and  machine  maker.  Improvements 
la  machinery  or  apparatus  for  sweeping  and  cleans- 
ing roads  and  streets. 

1366.  Jacnes  Holdin,  of  Manchester,  Lancaster, 
paper  manufacturer.  Certain  improvements  in 
machinery  or  apparatus  for  washing  rags,  which 
said  improvements  are  also  applicable  for  washing 
other  materials. 

1367.  James  Holdin,  of  Manchester,  Lancaster, 
paper  manufacturer.  Certain  improvements  In 
machinery  or  apparatus  for  bowking,  bleaching, 
dyeing,  and  washing  textile  fabrics  or  materials. 

1369.  John  Ellis,  of  Heekmondwike,  York,  sur- 
geon. Improvements  in  the  manufacture  of  mu- 
riate of  ammonia  and  carbonate  of  ammonia,  and 
in  converting  certain  ingredients  employed  there- 
in, into  an  artificial  manure. 

1370.  Benjamin  Smith  and  William  Kalthoff, 
of  Gemllnd,  near  Cologne,  Prussia.  Improve- 
ments in  economising  ftael  in  the  locomotive  and 
other  steam-engines. 

1373.  Richard  Archibald  BrotfBum,  of  166, 
Fleet- street,  London,  patent  agent.  Improve- 
ments in  ladies'  wearing  apparel.  A  communica- 
tion from  P.  M.  Hebert,  of  Paris. 

Dated  June  10,  1856. 

1373.  Thomas  Skaife,  of  Vanbmgh  -  house, 
Greenwich,  Kent.  Spring-folding  camera  shutters 
for  the  more  speedy  and  convenient  mode  of  tak- 
ing photographic  pictures  than  has  been  hitherto 
adopted. 

1375.  Richard  Archibald  Brooman,  of  166, 
Fleet  -  street,  London,  patent  agent.  Improve- 
ments in  printing  shawls  and  other  fabrics,  and  in 
the  machinery  employed  therein.  A  eommtmica- 
tion  from  Mens.  Herrmann. 

1379.  Charles  Rowe  Cheshire,  of  Liverpool, 
Lancaster,  anchor  manufacturer,  and  Joseph  Bet- 
teley,  of  the  same  place,  anchor  manufacturer. 
Improvements  in  the  manufacture  of  anchors. 

1381.  Alfred  Vincent  Newton,  of  Chancery-lane, 
Middlesex,  mechanical  draughtsman.  An  im- 
provement in  projectiles  for  ordnance.  Aeom- 
munication. 


PATENT  APPLIED  FOR  WITH  A  COM- 
PLETE SPECIFICATION. 

1410.  Hector  Grand  de  Ch&teauneuf,  of  Paris, 
France,  clvU  engineer.  Improvements  in  appara- 
tus for  washing  and  bleaching  clothea  and  other 
materials,  to  be  called  "The  Steam  Washing 
Lixiviateur."    Dated  June  14th,  1856. 


NOTICES   OF  INTENTION   TO 

PROCEED. 

{FVom  the  ** London  Gazette,"  June  2ith, 

1856.) 

365.  William  Frederiok  CoUard  Moutrie.    An 
improvement  in  the  damper  action  of  piano-fortes. 


889.  Oeorge  OoUiver  and  John  Goldthorp*.  An 
improved  sign^  bell. 

881.  Edward  Oldfleld.  Certain  impitnrsnients  hi 
self-acting  mules  for  spinning. 

397.  John  Henry  Johnson.  ImpKivenients  in 
fountain  pens.    A  communication. 

407.  Henry  Hodgkinson.  Improved  maehinexy 
or  apparatus  for  bleaching  cotton,  linen,  and  other 
woven  or  textile  fabrics. 

414.  Frederick  Austin  Spalding  Witter.  An  Ibf 
proved  stove.    A  eommnnioatlon. 

426.  William  Muir.  Improvements  in  slide 
lathes. 

428.  William  Lynn.  Improvements  in  the  con- 
struction and  mode  of  applying  screws  for  propel* 
ling  vessels. 

435.  Jeremiah  Clark.  Improvements  in  appara- 
tus for  stopping  or  closing  bottles,  jars,  and  other 
similar  vessels. 

440.  Isaac  Moll.  The  treatment  of  sulphate 
of  alumine  of  commerce,  and.  its  farmatioB  of 
compounds  useful  for  the  disinfeeting  of  organ 
substances  in  a  state  of  putrefaction,  as  well  as 
for  other  purposes. 

442.  Jacques  Henri  Marie  Malasiat.  Improve- 
ments in  projectiles  for  flre-arms. 

459.  Georges  Toucas.    A  new  metallic  alloy. 

462.  James  Edward  Boyd.  Improvementa  in 
scythes. 

465.  Samuel  Walsh  and  John  Henry  Brierley. 
Colouring  and  graining  skins  of  leather  on  one 
side,  and  Japanning  them  on  the  other  side. 

485.  John  Barrow.  Improvements  in  the  manu- 
facture of  soda,  sulphurous  and  sulphuric  acids, 
carbonic  acid,  chlorine  and  muriatic  acid,  and  ap- 
paratus used  therein. 

499.  Peter  Armand  Lecomte  de  Fontainemoreaa. 
A  new  cioatrising  preparation.    A  commuoieation . 

505.  Thomas  Taylorson  Jopling.  An  improved 
construction  of  water  meter. 

534.  Ferdinand  Kaselowsky.  Improvements  in 
winding  yams  and  threads  of  flax  and  hemp  in 
spinning  and  twisting  machines. 

557.  Samuel  Last.  Improvements  in  trunks  or 
portmanteaus,  and  win  improved  lock  for  the 
same. 

567.  Auguste  Neuberger.  Extraction  of  oil 
from  a  vegetable  substance  not  hitherto  so  used. 

618.  Phillip  Marcus.  An  apparatus  for  working 
the  damper  in  steam-engine  furnaces.  A  commu- 
nication. 

653.  Augustus  Dacre  Lacy.  Improvements  in 
certain  apparatus  for  taking  up  and  delivering 
mail-bags  and  other  packages  from  a  railway  car- 
riage or  carriages  whilst  the  train  is  in  motion. 

710.  George  Hedgcombe  Smith.  An  improve- 
ment in  the  manufacture  of  saucepans,  kettlea, 
and  other  like  culinary  utensils. 

739.  Constant  Jouffroy  Dumfoy.  Improvemenu 
in  smoke-preventing  apparatus. 

745.  Joseph  Webber.  Improvements  in  gener. 
ating  steam. 

880.  Edwin  Heywood.  Improvements  in  fixing 
apparatus  for  generating  ateam,  whereby  smoke 
will  be  prevented  or  consumed  and  fuel  econo- 
mised. 

938.  Edmund  Hunt.  Improvements  in  Hansom 
cabs  and  similar  vehicles,  parts  of  which  improve- 
ments are  also  applicable  to  other  carriages. 

998.  Thomas  Hill.  Improvements  in  steam- 
boilers  and  furnaces  connected  therewith. 

1004.  Thomas  Walker.  Improvements  in  play- 
ing cards. 

1076.  Louis  GuillaumePerreanx.  An  improved 
valve. 

1150.  James  Leek  and  Alexander  Miller.  Im- 
provements in  singeing  textile  fabrics. 

1166.  Richard  Coleman.  Improvements  In  im- 
plements for  ploughing,  hoeing,  and  scarifying 

1239.  Thomas  Herbert  and  Edward  Whltaker. 
An  improvement  in  the  manuDsetnxe  of  warp  laoe 
fiabrics. 

1252.  Alphonse  Ren6  le  Miie  de  Normandy. 


